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Abstract: As individuals’ relationships with nature become more diverse, so do their conceptions of
nature. In this study, the image of nature and derived feelings are defined as the conception of nature.
This study aimed to identify the conceptions of nature held by individuals and their influence on
environmental valuation. The number of respondents who imagined natural forests when they heard
the word “nature” was the highest (58%), followed by those who imagined Satoyama (31%). The
factor analysis extracted five feelings toward the image of nature: care, oneness, aversion, mystery,
and restorativeness. These feelings differed depending on the image of nature conjured up by
individuals. Respondents who imagined natural forests and Satoyama had a higher sense of care,
causing higher willingness-to-pay for forest conservation. These results revealed that the image of
nature differed from person to person, contrary to previous studies where nature was regarded as
predominantly represented by vegetation. Feelings for the image of nature also differed. It can be
concluded that an individuals’ conception of nature influences their environmental valuation.

Keywords: conception of nature; image of nature; feeling toward nature; willingness-to-pay

1. Introduction
1.1. Background

Individuals’ conceptions of nature may become more diverse due to globalization and
the concentration of the population in urban areas. However, the focus is rarely on an indi-
vidual’s conception of nature. What images of nature do individuals have in their minds?
What feelings do they have toward those images of nature? It is expected that each person’s
conception of nature will influence their values. The Intergovernmental Science Policy Plat-
form on Biodiversity and Ecosystem Services proposed “Nature Contributions to People”
as an alternative concept to ecosystem services [1]. It requires a value assessment from a
pluralistic perspective on the relationship between humans and nature, but it was pointed
out that studies covering cultural backgrounds and various worldviews are insufficient [2].
Clarifying the relationship between individuals’ conceptions of nature and environmental
valuation will provide insight into environmental psychology and economics.

This study aimed to identify the conceptions of nature held by individuals and their
influence on environmental valuation. First, people’s image of nature and their correspond-
ing feelings toward it were clarified. This was defined as conceptions of nature. Second,
the effects of the conception of nature on environmental valuation were explored. The
research target was Japanese individuals. Several previous studies on the conception of
nature by Japanese ethnic groups have been conducted. Rapid economic growth in Japan
has shifted people’s lives from rural to urban areas. It is assumed that lifestyle changes
make individuals’ conceptions of nature more diverse. The willingness-to-pay (WTP) for
forest conservation in Japan was used as a target to clarify environmental valuation.
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1.2. Literature Review

There are many studies on the psychological connection between nature and humans.
For example, the Connectedness to Nature Scale (CNS) [3], the Nature Relatedness Scale
(NRS) [4], and other original environmental scales have been developed to clarify this
connection. Using the CNS, it has been suggested that the connection to nature influences
ecological behavior and subjective well-being [3]. Additionally, a study clarified the
relationship between environmental concerns and behavior using NRS [5]. Emotional
affinity toward nature (EAN) was developed as a dispositional variable that describes the
extent to which a person has an emotional connection to the natural environment [6,7]. The
relationship between EAN and nature-protective behavior has been previously reported [6].
Shibata [8] identified feelings toward nature in Japan and developed a new scale for
assessing feelings toward nature, including connectedness. He demonstrated these feelings
consisted of five components: restorativeness, oneness, mystery, care, and aversion.

However, it has been highlighted that most environmental psychology studies tend
to investigate nature without first defining it [9]. All of the above studies were completed
through a questionnaire survey, but the type of nature was not specified in the questionnaire.
Ulrich [10] stated that Americans and Europeans classify a qualified environment as
“natural” when it contains extensive vegetation or water, with few buildings or cars.
Shibata [8] assumed nature to be “predominantly vegetation”, based on Ulrich’s study.
As there is no single image of “nature” that people think of, each respondent may have
a different image. Even if it is just nature, such as “predominantly vegetation”, the type
of vegetation (artificial or natural) and the structure of vegetation (grassland or forest)
may differ from respondent to respondent. Different types of images of nature may lead
to different psychological responses, such as feelings and awareness of nature. Affect is
closely related to cognition and behavior [11], and positive affect is also known to influence
social behavior [12]. If the psychological responses to the image of nature are different,
people’s valuations and behaviors toward nature may also vary. Therefore, for more
accurate research on environmental psychology and economics, it is necessary to clarify
the relationship between an individuals’ image of nature and psychological responses and
their effects on valuations.

In Japan, 41% of forests are artificial and 97% of artificial forests are coniferous forests,
such as cedar and cypress [13]. Coniferous forests face various problems such as low do-
mestic lumber prices due to increased imports, decreased forestry workers, and insufficient
maintenance. Additionally, the deterioration of the forest environment affects suburban
and urban areas as the risk of disaster damage increases due to the weakening of the ground
structure and the number of pollinosis patients increases. The forest environmental tax and
the forest environment transfer tax were introduced in 2019. They are expected to serve as
financial resource for implementing improvements and human resource development. This
study estimates WTP under the scenario of conversion of artificial forests to mixed forests.

There are many studies on environmental valuation and WTP for forests: an evaluation
of public interest functions of the forest such as preventing disaster, serving as water
resources, and preserving the living environment [14], a survey of WTP for biodiversity
enhancement in planted forests [15]; a survey on WTP for Satoyama management [16];
a survey on WTP for recreation in a proximate urban forest [17]; a study that indicated
that WTP is higher when residences are closer to the forest and surrounded by broadleaf
forest than coniferous [18]; a study of the relationship between the New Environmental
Paradigm model and WTP for forest ecosystem services [19]; an analysis of perceptions of
landscape value of naturally dead and artificially felled trees [20]; and a study of the role of
emotions on WTP for mountain landscape features [21]. However, based on the literature
review, no studies have addressed the impact of the conception of nature on WTP.
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1.3. The Definition of a Conception of Nature

In previous academic studies, the concept of nature has rarely been defined. A famous
Japanese essayist, Torahiko Terada [22], stated that the conception of nature is about how
one sees and reacts to nature. Oyamada et al. [23] stated that it is that which determines
what situations are perceived as nature. Hayashi [24] regarded it as people’s ideas toward
nature. In this study, the concept of nature was defined based on these interpretations.
The conception of nature is defined as including the image of nature and derived feelings,
leading to valuation decisions. It is not about people’s likes or dislikes toward nature, but
rather about how they think of it. It was hypothesized that environmental assessment
would vary depending on individuals’ conceptions of nature.

There are many studies on the conception of nature of the specific ethnic groups, for
example, a study on biosphere reserves of ethnic groups with different religions [25], and
a comparative study of nature values between Westerners and Central Asians [26]. The
Japanese ethnic group’s conception of nature is often discussed [27–29]. Mostly, the focus
is on the differences between Japanese and Western conceptions of nature. The Japanese
consider nature an object of coexistence rather than something to be used and conquered
for human gain. There have been studies on “the way Japanese think about nature” [30]
and the study of relationships between pro-environmental behaviors and general values in
Japan [29]. However, due to recent globalization and changes in lifestyles, the conception
of nature held by groups may change among individuals. Many people who lived in rural
areas in the past are now concentrated in urban areas and have fewer opportunities to
interact with nature. Developing natural images depends on past individual experiences
of contact with nature [31]. As individuals’ relationships with nature have become more
diverse than ever before, their image of nature may vary. The individual feelings regarding
these images may also vary.

Next, two important factors when discussing the Japanese conception of nature
are explained.

1.3.1. Mountain Worship

In Japan, mountain worship has existed since ancient times. It was influenced by
Chinese Buddhism, Taoism, and Shintoism. Mountains have been considered mysterious
places for Shugendo (ascetic practices) [32], and believers have entered the mountains
only in practice [33]. However, the European mountaineering boom occurred in the
18th century. Western alpinism was aimed at the conquest and first ascent of mountains.
Western mountaineering was brought to Japan in the late Edo period, and it was not until
the Meiji period that it became popular [34]. Even today, mountain god worship events
are held throughout Japan [35]. According to a 1993 survey on the Japanese conception
of nature (conducted by the Institute of Nuclear Safety Systems, Inc., Institute of Social
Research, Mihama-cho, Mikata-gun, Fukui, Japan), 73% of respondents answered “yes” to
the question, “When you enter a deep forest, do you feel a spiritual feeling?” [24]. A survey
of the Japanese National Character (The Institute of Statistical Mathematics, 1953–2013) is
conducted every five years, and there is a question about the Japanese conception of nature.
Among the responses, “In order to be happy, man must follow nature”, “must make use
of” and “must conquer”, the “conquer” answers increased until 1968. However, the trend
reversed in 1973, and in 2013, 48% of respondents chose “follow”, 41% chose “make use”
and 6% chose “conquer”.
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1.3.2. Satoyama

Satoyama is defined as “a landscape with mosaics composed of various types of
ecosystems, including secondary woodlands, irrigation ponds, rice paddies, pastures, and
grasslands with human settlements” [36]. Okada [37] details the transition of the Satoyama
in Japan. In the past, Satoyama was used as an agricultural land and forest in residential
areas. Still, with the energy revolution after World War II and the increase in the number of
people leaving farming, Satoyama lost its productivity and became less used. However,
in the 1980s, the need to conserve Satoyama emerged for its flood prevention function,
recreational value, and biodiversity conservation. It is now regarded as important for the
protection of forestry, agriculture, and the environment. Hori et al. [38] stated that the
original landscape of the Japanese people is “Satoyama”, a landscape with streams, green
rice paddies, and mountains. The direct relationship between animation films and the
conception of nature has not been studied, but it presumably has some influence. Typical
examples are Studio Ghibli’s works such as “My Neighbor Totoro”, “Pom Poko”, and “Only
Yesterday”. Studio Ghibli’s works are well known for their strong sense of coexistence
with nature [39]. The Satoyama depicted in these works is the original landscape of the
Japanese people.

2. Research Methodology
2.1. Target Respondents and Questionnaire

An online questionnaire survey was conducted in December 2018. The targets for the
survey were people living in Japan registered with a survey company; a total of 3103 people
responded. The respondents’ ages ranged evenly from their twenties to their sixties. Japan’s
prefectures were divided into 10 regions, and the populations of the prefectural capitals
and non-prefectural capitals in each region were calculated. The number of respondents
was assigned to each region in which they live according to that population ratio.

The questionnaire comprised the following four sections. Respondents’ images of the
word “nature” were explored using five types of nature with pictures in the questionnaire
(Figure 1); urban parks and street trees (hereafter, “Urban Nature”); riverbanks and sub-
urban forest (“Suburban Nature”); traditional agricultural landscapes in Japan including
secondary woodlands, irrigation canals, rice paddies, pastures, and villages (“Satoyama”);
cedar and cypress forest (“Artificial Forest”); and broadleaf and mixed forest of broadleaf
and coniferous forest (“Natural Forest”). Some respondents may think of oceans or deserts
when they hear the word “nature”, but the vast variety of nature may make statistical
analysis impossible. In this study, nature was limited mainly to trees to measure the WTP
for forests. Three pictures were presented so that later answers would not be drawn to a
specific picture.

Figure 1. Five options presented to respondents.
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Next, to measure feelings toward the image of nature in the above section, 20 questions
were presented. The scale for assessing feelings toward nature was determined based on
a previous study [8]. However, in this survey, we asked the respondents were asked to
answer the questions while picturing the image of nature, and there were some unnatural
parts in the original scale. Therefore, some sentences were altered to match the image of
nature selected by the respondents to retain the meaning of the original scale. The questions
were shuffled among the 20 items and asked in random order for each respondent. All
questions were answered using Likert-like five-point scales (1 = completely disagree to
5 = completely agree), as in Shibata [8].

Then, the respondents were asked about their relationship with nature such as the
frequency of visits to the place, their image of nature, and preference for wood product pur-
chases.

Finally, questions were asked about the WTP to convert artificial forest to mixed forest
by applying a double-bounded dichotomous choice method (Figure 2). The respondents
were asked about their hypothetical donation amount twice.
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2.2. Data

To clarify respondents’ feelings toward the image of nature, factor analysis using the
maximum likelihood method and Promax rotation were conducted using 20 questions
measuring these feelings. Two types of factor analysis were conducted: one using the data
of all respondents without dividing the groups of respondents by image of nature, and the
other with dividing them thus. In addition, analysis of variance was conducted for each
conjured image using the factor scores obtained from the factor analysis of the data of all
respondents to clarify the trend of feelings.

A random parameter logit model [40] was applied to estimate WTP. The double-
bounded dichotomous choice method is a way to increase the amount of information
obtained from a single respondent by asking for the donation amount twice to obtain valid
results even with a small sample size. A hypothetical environmental policy is presented
to the respondent, and if the response is Yes to the first offer T1, a higher amount of TU
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was presented. If the respondent answered No, a lower amount of TL was presented. Four
types of response patterns were obtained: Yes for both T1 and TU (YY), Yes for T1 but
No for TU (YN), No for T1 but Yes for TL (NY), and No for both T1 and TL (NN). The
probability of obtaining each answer is as follows:

Pr [YY] = 1 − G (TU) = S (TU) (1)

Pr [YN] = G (TU) − G (T1) = S (T1) − S (TU) (2)

Pr [NY] = G (T1) − G (TL) = S (TL) − S (T1) (3)

Pr [NN] = G (TL) = 1 − S (TL) (4)

Note that G (T) is the distribution function when the offered amount is T, and S (T) is
the survival function. A random parameter logit model is applied, where β is the vector of
parameters to be estimated, and x is the vector of explanatory variables.

logitG(T) =
1

1 + exp(β0 + βTlnT + ∑ βkxk)
(5)

pj is the survival probability, and whether the respondent will say yes to the offer is Tj.
Assuming that the WTP is in the interval Tj to Tj+1, the log-likelihood function is

lnL = ∑
j

Nj ln
(

pj − pj+1
)

(6)

Note that Nj is the number of respondents whose WTP is in the interval Tj to Tj+1.
Estimate β using the maximum likelihood method to maximize the log-likelihood function.

For the WTP estimation, the questions on the relationship with nature and the factor
scores of the feelings in the factor analysis with all the data were used to determine the
explanatory variables selected according to the AIC criterion using the increasing variable
method. The WTP of individuals was calculated from the obtained coefficients of the
explanatory variables, the WTP of individuals was calculated, and the mean and median
were calculated for each group of respondents for the image of nature. Then, based on the
mean scores of the explanatory variables, the relationship between WTP and the conception
of nature was discussed.

3. Results

The number of respondents who imagined urban nature, suburban nature, Satoyama,
artificial forest, and natural forest were 59, 194, 964, 84 and 1802, respectively. Therefore, it
was found that most Japanese people imagined nature as a natural forest in mountainous
areas (58%). Nonetheless, 31% of Japanese people chose images of Satoyama, the traditional
agricultural landscape in Japan.

Factor analysis was conducted using the data of all respondents without dividing the
groups of respondents by the image of nature (Table 1). Five factors were extracted from
the 20 questions of the emotional response scale using the screen plot criterion, interpreted
as care, oneness, aversion, mystery, and restorativeness to increase factor contribution.
The contents of the five factors are generally similar to those of Shibata [8]. In his study,
the inter-factor correlations between mystery and care, oneness, and restorativeness were
positive, while mystery and aversion were negative. However, the results of the inter-factor
correlations were different for mystery. The signs of the inter-factor correlations between
mystery and other factors were reversed.

Next, the relationship between the image of nature and the factor scores was confirmed.
Variance analysis was applied to the factor scores for each feeling among the group of
respondents in the image of nature (Table 2). A difference in the mean values of the four
factors was found except for aversion at the 1% level. The factor score for care was lower for
respondents who imagined urban nature, suburban nature, and artificial forests. The factor



Sustainability 2021, 13, 12683 7 of 16

score for oneness was particularly low among respondents who imagined natural forests.
The difference in factor scores for aversion was not significant but was higher only for
respondents who imagined natural forests. Mystery was felt more strongly by respondents
who imagined artificial and natural forests. Those who imagined urban, suburban nature,
and artificial forest had lower factor scores for restorativeness, as with care.

Then, the respondents were categorized according to their imagined nature and a
factor analysis was conducted for each. As the respondents who imagined urban, suburban,
and artificial forests were small in number, they were analyzed together. Four factors were
extracted and interpreted as care or restorativeness, aversion, oneness, and mystery, in
order of factor contribution (Table 3). The factor structure differed from the results of the
factor analysis for all respondents. Care and restorativeness were negatively correlated
with other factors.

Table 1. Factor analysis using all data.

Question of the Scale for Assessing Feelings
toward Nature

Factor Loadings

Factor 1
Care

Factor 2
Oneness

Factor 3
Aversion

Factor 4
Mystery

Factor 5
Restorativeness

I feel relaxed when I see lush nature. 0.410 0.096 −0.016 0.007 0.498
I find solace in the greeness of trees. 0.373 0.107 0.002 0.049 0.504
I become happy when I see beautiful flowers and plants. 0.277 0.198 0.014 0.088 0.404
I feel content and somehow at home when I see
lush nature. 0.138 0.394 0.013 0.078 0.389

I feel a sense of being emotionally close to the rich
natural environment. 0.196 0.608 −0.015 −0.082 0.210

I feel like I belong to nature. −0.079 0.912 0.045 −0.044 −0.010
I feel a strong attachment to the natural environment. 0.132 0.697 −0.018 0.011 0.054
I feel a strong sense of oneness with nature. 0.005 0.672 0.024 0.138 0.030
I feel a sense of awe regarding old and large trees. 0.184 −0.126 −0.044 0.696 0.159
I feel a sense of spirituality when trees are dense. 0.187 −0.066 −0.045 0.663 0.120
I think there is a God in nature. −0.070 0.143 0.070 0.691 −0.167
I feel holy when I go to places with nature. 0.047 0.173 −0.011 0.659 −0.019
It makes me sad to see natural environments destroyed. 0.862 0.033 −0.023 −0.009 −0.013
It makes me sad to think trees are cleared in
the environment. 0.714 0.203 0.037 0.035 −0.124

I feel sad that nature is diminished for development. 0.859 0.033 −0.042 −0.004 −0.028
I feel sad when I see garbage scattered in a place rich
in nature. 0.769 −0.160 −0.026 0.045 0.182

The thought of being deep in the woods is frightening. 0.014 0.055 0.691 0.024 −0.047
I do not like going into nature because my shoes and
clothes get dirty. −0.061 0.027 0.815 −0.016 −0.005

I do not like places with a lot of nature because they
are unclean. −0.170 0.160 0.800 −0.036 −0.062

I do not like places with a lot of trees and flowers
because they are full of insects. 0.233 −0.289 0.707 0.008 0.160

Percentage of the variance explained by the factors 0.160 0.130 0.115 0.094 0.051

Inter-factor correlations
Care 0.182 −0.593 −0.682 0.596

Oneness −0.212 −0.042 0.287
Aversion 0.683 −0.494
Mystery −0.560

Note: Values of 0.4 and above are shown in bold.
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Table 2. Analysis of variance for each feeling.

Dependent Variable: Care Dependent Variable: Mystery

Groups Count Sum Average Variance Groups Count Sum Average Variance

Urban Nature 59 −48.005 −0.814 0.873 Urban Nature 59 −0.337 −0.006 0.502

Suburban Nature 194 −103.132 −0.532 1.439 Suburban
Nature 194 −22.965 −0.118 1.415

Satoyama 964 54.264 0.056 1.593 Satoyama 964 −180.570 −0.187 1.653

Artificial Forest 84 −29.479 −0.351 1.170 Artificial
Forest 84 2.494 0.030 1.033

Natural Forest 1802 126.353 0.070 1.564 Natural Forest 1802 201.377 0.112 1.694

Source of
Variation SS df MS F p-

value Fcrit Source of
Variation SS df MS F p-value Fcrit

Between Groups 116.14 4 29.036 18.831 0.000 2.375 Between
Groups 59.12 4 14.780 9.101 0.000 2.375

Within Groups 4776.90 3098 1.542 Within Groups 5031.10 3098 1.624

Total 4893.04 3102 Total 5090.22 3102

Dependent Variable: Oneness Dependent Variable: Restorativeness

Groups Count Sum Average Variance Groups Count Sum Average Variance

Urban Nature 59 12.422 0.211 0.740 Urban Nature 59 −11.777 −0.200 0.543

Suburban Nature 194 22.676 0.117 1.117 Suburban
Nature 194 −47.800 −0.246 1.034

Satoyama 964 89.468 0.093 1.323 Satoyama 964 94.681 0.098 1.017

Artificial Forest 84 18.983 0.226 1.468 Artificial
Forest 84 −28.023 −0.334 0.812

Natural Forest 1802 −143.549 −0.080 1.685 Natural Forest 1802 −7.080 −0.004 1.036

Source of
Variation SS df MS F p-

value Fcrit Source of
Variation SS df MS F p-value Fcrit

Between Groups 29.29 4 7.324 4.839 0.001 2.375 Between
Groups 32.80 4 8.201 8.082 0.000 2.375

Within Groups 4688.82 3098 1.513 Within Groups 3143.70 3098 1.015

Total 4718.11 3102 Total 3176.51 3102

Dependent Variable: Aversion

Groups Count Sum Average Variance

Urban Nature 59 5.753 0.098 1.088
Suburban Nature 194 7.940 0.041 0.864

Satoyama 964 36.514 0.038 0.875
Artificial Forest 84 5.149 0.061 1.150
Natural Forest 1802 −55.356 −0.031 0.989

Source of
Variation SS df MS F p-

value Fcrit

Between Groups 4.29 4 1.071 1.125 0.343 2.375
Within Groups 2949.30 3098 0.952

Total 2953.59 3102
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Table 3. Factor analysis of respondents who imagined Urban Nature, Suburban Nature, and Artificial Forest.

Question of the Scale for Assessing Feelings
toward Nature

Factor Loadings

Factor 1
Care/Restorativeness

Factor 2
Aversion

Factor 3
Oneness

Factor 4
Mystery

I feel relaxed when I see lush nature. 0.813 −0.043 0.091 −0.050
I find solace in the greenness of trees. 0.760 0.028 0.118 −0.014
I become happy when I see beautiful flowers
and plants. 0.693 0.078 0.119 −0.019

I feel content and somehow at home when I see
lush nature. 0.593 0.043 0.284 −0.029

I feel a sense of being emotionally close to the rich
natural environment. 0.376 −0.016 0.590 −0.027

I feel like I belong to nature. −0.044 0.088 0.758 0.061
I feel a strong attachment to the natural
environment. 0.382 0.108 0.443 −0.014

I feel a strong sense of oneness with nature. 0.184 0.112 0.469 0.156
I feel a sense of awe from old and large trees. 0.460 −0.134 0.036 0.502
I feel a sense of spirituality when trees are dense. 0.168 −0.102 0.219 0.583
I think there is a God in nature. −0.128 −0.085 0.394 0.641
I feel holy when I go to places with nature. 0.137 0.008 0.342 0.401
It makes me sad to see natural
environments destroyed. 0.775 −0.059 0.029 0.078

It makes me sad to think trees are cleared in
the environment. 0.508 0.142 0.140 0.086

I feel sad that nature is diminished for
development. 0.704 −0.089 0.007 0.196

I feel sad when I see garbage scattered in a place
rich in nature. 1.006 −0.100 −0.105 −0.084

The thought of being deep in the woods
is frightening. −0.156 0.427 0.070 0.281

I do not like going into nature because my shoes
and clothes get dirty. −0.038 0.690 −0.040 0.079

I do not like places with a lot of nature because they
are unclean. −0.198 1.033 0.201 −0.252

I do not like places with a lot of trees and flowers
because they are full of insects. 0.410 0.552 −0.370 0.036

Percentage of the variance explained by the factors 0.263 0.108 0.100 0.070

Inter-factor correlations
Care/Restorativeness −0.453 −0.626 −0.697

Aversion 0.325 0.645
Oneness 0.550

Note: Values of 0.4 and above are shown in bold.

As in the overall results, five factors were extracted for the Satoyama group and it
was found that the order of the factor contributions was similar (Table 4). The values of the
inter-factor correlations between oneness and other factors were reversed compared to the
overall results, but the effect was weak.

The same five factors were extracted for natural forests (Table 5). In the inter-factor
correlations, the values between aversion and the other factors were reversed, contrary to
the overall results.



Sustainability 2021, 13, 12683 10 of 16

Table 4. Factor analysis of respondents who imagined Satoyama.

Question of the Scale for Assessing Feelings toward
Nature

Factor Loadings

Factor 1
Care

Factor 2
Oneness

Factor 3
Aversion

Factor 4
Mystery

Factor 5
Restorativeness

I feel relaxed when I see the view of lush nature. 0.352 0.060 −0.008 0.013 0.567
I find solace in the greenness of trees. 0.309 0.103 −0.017 0.053 0.548
I become happy when I see beautiful flowers and plants. 0.231 0.225 0.029 0.044 0.448
I feel content and somehow at home when I see
lush nature. 0.139 0.440 −0.003 0.043 0.345

I feel a sense of being emotionally close to the rich
natural environment. 0.200 0.510 −0.010 −0.064 0.279

I feel like I belong to nature. −0.087 0.882 0.016 −0.001 −0.018
I feel a strong attachment to the natural environment. 0.097 0.724 −0.009 0.014 0.033
I feel a strong sense of oneness with nature. 0.019 0.724 0.020 0.125 −0.028
I feel a sense of awe from old and large trees. 0.107 −0.187 −0.042 0.681 0.309
I feel a sense of spirituality when trees are dense. 0.115 0.081 −0.010 0.623 0.094
I think there is a God in nature. −0.063 0.050 0.014 0.751 −0.118
I feel holy when I go to places with nature. 0.006 0.188 0.023 0.664 −0.032
It makes me sad to see natural environments destroyed. 0.849 0.034 −0.002 −0.032 0.019
It makes me sad to think trees are cleared in
the environment. 0.677 0.179 0.032 0.077 −0.131

I feel sad that nature is diminished for development. 0.896 0.003 −0.061 0.006 −0.055
I feel sad when I see garbage scattered in a place rich
in nature. 0.741 −0.154 −0.016 0.017 0.204

The thought of being deep in the woods is frightening. −0.022 0.086 0.693 0.038 −0.078
I do not like going into nature because my shoes and
clothes get dirty. −0.035 0.012 0.827 −0.009 −0.006

I do not like places with a lot of nature because they are
unclean. −0.186 0.125 0.768 −0.003 −0.068

I do not like places with a lot of trees and flowers
because they are full of insects. 0.222 −0.258 0.716 −0.025 0.165

Percentage of the variance explained by the factors 0.150 0.129 0.114 0.095 0.062

Inter-factor correlations
Care −0.245 −0.607 −0.629 0.647

Oneness 0.294 0.052 −0.331
Aversion 0.681 −0.559
Mystery −0.514

Note: Values of 0.4 and above are shown in bold.

The impact of conceptions of nature on WTP was estimated (Table 6). As explanatory
variables, three questions on the relationship with nature and five factor scores on five
feelings in the factor analysis with all the data were selected according to the AIC criterion.
The WTP of each person was calculated based on the coefficients of these explanatory
variables, and the median and mean of the WTP for each group of respondents by image of
nature are shown at the bottom of Table 6. Respondents who imagined natural forest had
the highest mean and median WTP, followed by those who imagined Satoyama. According
to the variance analysis among the types of images of nature, there was a significant
difference in the mean WTP at the 1% level (Table 7).
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Table 5. Factor analysis of respondents who imagined Natural Forest.

Question of the Scale for Assessing Feelings toward
Nature

Factor Loadings

Factor 1
Care

Factor 2
Oneness

Factor 3
Aversion

Factor 4
Mystery

Factor 5
Restorativeness

I feel relaxed when I see the view of lush nature. 0.267 0.092 −0.015 0.013 0.603
I find solace in the greenness of trees. 0.244 0.095 0.006 0.038 0.609
I become happy when I see beautiful flowers and plants. 0.168 0.178 −0.001 0.120 0.465
I feel content and somehow at home when I see
lush nature. 0.015 0.386 0.021 0.098 0.466

I feel a sense of being emotionally close to the rich
natural environment. 0.132 0.640 −0.027 −0.083 0.212

I feel like I belong to nature. −0.056 0.931 0.060 −0.080 −0.014
I feel a strong attachment to the natural environment. 0.104 0.725 −0.042 0.009 0.042
I feel a strong sense of oneness with nature. −0.015 0.675 0.017 0.124 0.051
I feel a sense of awe from old and large trees. 0.134 −0.112 −0.046 0.755 0.117
I feel a sense of spirituality when trees are dense. 0.175 −0.121 −0.048 0.665 0.178
I think there is a God in nature. −0.039 0.175 0.102 0.668 −0.215
I feel holy when I go to place with nature. 0.057 0.189 −0.009 0.627 0.012
It makes me sad to see natural environments destroyed. 0.859 0.028 −0.034 0.022 −0.032
It makes me sad to think of trees being cleared in
the environment. 0.743 0.230 0.045 0.000 −0.114

I feel sad that nature is diminished for development. 0.840 0.052 −0.027 −0.018 −0.008
I feel sad when I see garbage scattered in a place rich
in nature. 0.712 −0.178 −0.026 0.086 0.197

The thought of being deep in the woods is frightening. 0.044 0.051 0.718 −0.025 −0.006
I do not like going into nature because my shoes and
clothes get dirty. −0.077 0.029 0.807 −0.002 −0.019

I do not like places with a lot of nature because they
are unclean. −0.129 0.156 0.802 −0.036 −0.089

I do not like places with a lot of trees and flowers
because they are full of insects. 0.175 −0.293 0.720 0.021 0.179

Percentage of the variance explained by the factors 0.140 0.138 0.118 0.096 0.070

Inter-factor correlations
Care 0.225 0.562 −0.680 0.692

Oneness 0.245 −0.107 0.325
Aversion −0.664 0.546
Mystery −0.651

Note: Values of 0.4 and above are shown in bold.

The coefficients for the three questions about the respondents’ relationship with
nature were significantly positive, and the means for each group of respondents by image
of nature were checked as follows. Respondents who imagined Satoyama and suburban
nature visited natural places like the ones they imagined more often. The respondents who
imagined Satoyama or natural forest preferred viewing pictures or video images of nature.
Respondents who imagined artificial forests and suburban nature preferred purchasing
wood products, while those who imagined urban nature did not.

As for the five feelings factor scores as explanatory variables, the coefficients of care,
oneness, mystery, and restorativeness were significantly positive, while the coefficient of
aversion was significantly negative.
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Table 6. Coefficients of WTP and mean factor scores by image of nature.

WTP Mean Scores

Coefficient Urban
Nature

Suburban
Nature

Artificial
Forest Satoyama Natural

Forest

Number of visits per year to the kind
of nature you imagined
0 times (1), 1–2 times (2), 3–10 times
(3), 11–20 times (4) 21–40 times (5), 41
or more times (6), almost every
day (7)

0.077 * 2.441 2.495 2.048 2.395 2.066

Do you like to see pictures or video
images of nature?
Not at all interested (1), Not
interested (2), Cannot say either (3),
Somewhat like (4), Very much like (5)

0.277 ** 3.169 3.402 3.345 3.427 3.478

Do you prefer to buy wood products?
Do not like (1), Do not like much (2),
Cannot say either (3) Buy somewhat
preferably (4), Buy preferably (5)

0.259 ** 3.051 3.201 3.238 3.112 3.123

Care
(factor score) 0.506 ** −0.814 −0.532 −0.351 0.056 0.070

Oneness
(factor score) 0.460 ** 0.211 0.117 0.226 0.093 −0.080

Aversion
(factor score) −0.423 ** 0.098 0.041 0.061 0.038 −0.031

Mystery
(factor score) 0.386 ** −0.006 −0.118 0.030 −0.187 0.112

Restorativeness
(factor score) 0.253 ** −0.200 −0.246 −0.334 0.098 −0.004

constant 5.488 **

AIC 7254
Mean WTP (Yen) 1462.160 1495.584 1870.613 2593.220 2801.283
median WTP (Yen) 1042.209 1238.564 1279.796 1585.512 1671.404
N 59 194 84 964 1802

Note: * and ** indicate significance levels at 5% and 1% respectively.

Table 7. Analysis of variance for WTP.

Dependent Variable: Care

Groups Count Sum Average Variance

Urban Nature 59 86,267 1462 2,534,059
Suburban Nature 194 290,143 1496 996,166

Satoyama 964 2,499,864 2593 8,134,973
Artificial Forest 84 157,131 1871 2,611,579
Natural Forest 1802 5,047,912 2801 10,334,702

Source of Variation SS df MS F p-value Fcrit

Between Groups 430,696,242 4 107,674,060 12.353 0.000 2.375
Within Groups 27,002,772,940 3098 8,716,195

Total 27,433,469,182 3102

4. Discussion

When they heard the word “nature”, featuring mainly trees, the respondents imagined
different things with 58% of respondents imagined a natural forest with many trees, while
31% imaging Satoyama, a Japanese agricultural land containing various ecosystems. Even
in an environment with many trees, the natural forest was imagined more than the artificial
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forest. It is consistent with the result of Kovács et al. [20] who found that the more the trees
with relatively minor human intervention are, the more natural they seem.

Based on the results of factor analysis and analysis of variance, the relationship be-
tween respondents’ images of nature and their five feelings toward nature was considered.
The sense of care was higher among those who imagined Satoyama and natural forest
than among those who imagined urban nature, suburban nature and artificial forests.
The destruction of Satoyama and natural forests has become a problem in recent years,
and people are aware of this danger. However, the destruction of man-made nature is
hardly a problem, and awareness of its protection is low. The sense of restorativeness was
higher among those who imagined Satoyama, while artificial nature might not provide
a feeling of healing. This is consistent with the results of the physiological approach [41],
indicating that people have more restorative effects in natural environments than in urban
environments. The nature of Satoyama provided the most sense of restorativeness, and this
is believed to emanate from a feeling of security and nostalgia for the traditional Japanese
agricultural landscape. In the factor analysis of the group of respondents who imagined
urban, suburban, and artificial forests, it can be assumed that care and restorativeness were
extracted as a cohesive factor because they both showed similar patterns with low mean
values. The factor scores for oneness were lower for respondents who imagined natural
forests. The result was generally consistent with the result of the frequency of annual visits
to the imagined nature, probably because natural forests are often far away from residential
areas, and people have few opportunities to visit them. Respondents who imagined urban
and suburban nature visited nature more frequently and also had a higher sense of oneness,
suggesting that the relationship with nature is expected to have an impact on the individ-
ual’s conception of nature. Those who imagined the forests were more likely to have a
sense of mystery. This is probably because Japanese people have a peculiar awareness that
Gods inhabit mountains with forests. While Shibata [8] inquired about the sense of mystery
in “deep forests” and “mountains”, this study focused on the respondents’ image of nature.
Respondents who imagined natural forests felt a sense of mystery, but those who imagined
Satoyama—the second largest number of respondents—felt little mystery. The fact that
a certain number of respondents imagined Satoyama may explain why the inter-factor
correlations were reversed from previous studies. The sense of aversion, although not
significant, was lower among those who imagined natural forests. Some respondents who
imagined natural forests may think that it is usual to have insects in nature and mud on
the ground.

The conception of nature was defined as including the image of nature and derived
feelings. Although the five factors of feelings extracted for Satoyama and natural forests,
for which the proportion of respondents was particularly high, were the same, the patterns
of the factor scores were different. Accordingly, evoked feelings differed depending on
the characteristics of the image of nature and its relationship with nature. These findings
reveal that people have different conceptions of nature.

It was also found that WTP differed depending on respondents’ view of nature. The
WTP of respondents who imagined Satoyama and natural forests was high. The WTP
of respondents who imagined urban and suburban nature and artificial forests was low.
Respondents who imagined Satoyama and natural forest had a higher sense of care, which
had the largest coefficient and was an important factor that made a difference in WTP.
Respondents who imagined urban and suburban nature visited nature more frequently,
indicating that individuals’ conceptions of nature varied depending on their relationship
with nature. However, the number of visits had only a slight effect on WTP. Respondents
who imagined Satoyama and natural forests preferred to viewing videos and photos of
nature, increasing their WTP. Although the specifics could not be clarified, it is possible
that animation and movies also contribute to environmental conservation. Preference for
purchasing wood products increases WTP, but this preference is not linked to environmental
protection awareness. These results suggest that different people have different views and
ways of relating to nature, affecting their environmental valuation.
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5. Conclusions

This study clarified individuals’ conceptions of nature, contrary to previous studies
of groups’ conceptions of nature. Previous studies have defined nature as predominantly
vegetation [8,10], but it is clear that different individuals have different images when they
hear the word “nature”. Although many people think of Satoyama as traditional Japanese
farmland and natural forests with many trees, few think of urban, suburban nature, and
artificial forests. Four feelings toward urban nature, suburban nature, and artificial forests,
and five feelings toward Satoyama and natural forests were extracted. However, each was
felt to a different degree. The results show that the conception of nature is not consistent
but varies from person to person. Additionally, differences in environmental valuation
were found depending on the individual’s conception of nature. In forest conservation,
those who imagined Satoyama and natural forests with rich vegetation and high awareness
of environmental conservation provided high valuations, which differed from those who
imagined other types of nature.

Findings in this study suggests that researchers need to present nature in a more
concretely when conducting research on relationships between nature and people. This is
because people’s feelings toward nature are caused by their image of nature. Otherwise,
respondents may imagine nature differently from the researchers’ assumptions, which
may prevent the accurate estimation of environmental valuation and behavior. Therefore,
research on environmental concern, behavior, and psychology should be implemented
after sharing the image of nature with respondents and researchers.

Finally, in this study, some of the results were difficult to interpret. It was unclear
why the inter-factor correlations of feelings differed depending on the nature of the image.
This may be because, unlike previous studies, this study considered each image of nature
separately. Therefore, it is necessary to organize the mutual influence relationships between
feelings toward each image of nature. This will allow clarification of the structure of our
conception of nature in detail and the development of detailed behaviors and valuations.
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