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Abstract: Natural landscapes consist of the natural substances, environment, and phenomena, all of which provide many benefits to
people, including a sense of place, sightseeing, relaxing, and recuperating. However, the economic value of natural landscapes has only
been recognized in recent decades, and the resulting large-scale decline and degradation of ecosystems now severely threatens the sus-
tainable provision of their services to society. There is an emerging consensus that natural capital should be incorporated into the current
socioeconomic accounting system. Many studies valuated natural resources at local and regional scales, but there are very few empirical
studies at a national level. To provide a benchmark for natural landscape management on a national scale, we use the travel cost method
(TCM) and the contingent valuation method (CVM) to determine the economic value and the spatial distribution of natural landscapes
across China. Our results show that the total economic value of China’s natural landscape was 9.75 x 10" U.S. dollars (USD) in 2012.
Of this value, the highest proportion was in the eastern and southwestern regions of China, which accounts for 23.7% and 18.3%, re-
spectively. The provinces of Guangdong, Sichuan, Yunnan, Inner Mongolia, and Heilongjiang were the top five in terms of the largest
number of natural landscapes and largest economic values. Together, these five provinces accounted for 32.9% of the total number of
natural landscapes and 29.4% of the total economic value in 2012. We believe this study will increase awareness of the value of natural
landscapes, and more importantly provide a scientific basis for resolving conflicts between development and resource conservation.
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1 Introduction

Natural substances, environment, and phenomena make
up natural landscapes, which provide many benefits to
the human beings, including a sense of place, sightsee-
ing, relaxing, and recuperating (Wang, 2011). With the
development of social economies and improvements in
people’s living standards, many people have begun to
enjoy natural scenery and outdoor recreation activities
as part of a modern lifestyle. However, even though
natural landscapes provide great social and economic
benefits (Ma and Sun, 2001), their economic value was
not recognized under the labor theory of value, which
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does not consider natural landscapes as embodying hu-
man labor and, thus, could not be traded in a real market
(Hanley and Barbier, 2009). The consequence was a
pervasive overexploitation and wasteful use of natural
resources, causing an unprecedented magnitude of de-
cline and degradation of ecosystems.

In the 1950s, environmental economists started to
recognize that natural resources are not inexhaustible
and that they have great economic value (Yu et al,
2009). The escalating exploitation of natural resources
and the aggravating of environmental problems forced
scientific communities, government agencies, and non-
government organizations to incorporate natural capital
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into the current socioeconomic accounting system (Brown
and Nawas, 1973). By doing so, they hope to sustain the
flow of ecosystem services and to maximize their bene-
fits to improve human wellbeing (Ma and Sun, 2001;
Lee and Han, 2002; Preez and Hosking, 2010).

The standard process of public project valuation was
first proposed by Julse Dupuit in 1844, and the concept
of 'consumer surplus’ was used for the first time. Then,
John Krutilla published 'Conservation Reconsidered' in
1967, which became the foundation for natural resource
valuation (Freeman III, 2003; Ma, 2006). Natural re-
source valuation theories gradually matured and became
more complete. In the 1970s and 1980s, the travel cost
method (TCM) was widely used in the economic valua-
tion of tourism resources, such as forest parks (Willis
and Garrod, 1991). Then, in the 1980s, the contingent
valuation method (CVM) became popular in studying
people’s willingness to pay for natural resources and
nature-based activities (Caulkins et al., 1986). Subse-
quently, the hedonic priced method (HPM) was used to
evaluate tourism value. More recently, in the 21st cen-
tury, many cases have combined the TCM and CVM to
determine the value of natural resources (Blakemore and
William, 2008; Loomis et al., 2008). These studies play
an important role in natural resource management deci-
sions and have had positive effects on people’s sense of
the environment.

In the 1980s, theories and methods of Western eco-
nomics were introduced into China. Many Chinese re-
searchers began to adopt the TCM, CVM, and HPM to
evaluate the natural landscapes of China, such as forest
parks (Chen and Chen, 1994; Xie and Ma, 2006), wet-
land parks, and tourism spots (Xue et al., 1999; Chen
and Zhang, 2001; Yu et al., 2009). These studies intro-
duced a new way for people and decision makers to re-
alize the value of our natural environment, which played
effective roles in landscape management. However,
most research on natural landscape valuation focused on
one or several landscapes. There have been very few
large-scale empirical studies, whether in China or other
countries. To provide a benchmark for natural landscape
management on a national scale, we use non-market
methods to evaluate the economic value and spatial dis-
tribution of natural landscapes across China. Our goal is
to provide a foundation with which to study China’s
natural landscapes on a larger scale, as well as to pro-
vide decision makers with the information to make bet-

ter and more informed decisions.

Natural landscape value has two parts: use value
(UV) and non-use value (NUV) (Walsh et al., 1984,
Daily, 1997). UV relates to the benefits directly derived
from recreation, while NUV refers to value that has not
been used previously, but can be used in the future, in-
cluding option, existence, and bequest values (Greenley
etal., 1981).

Several methods exist to estimate the value of recrea-
tional goods and services, including the TCM (Willis
and Garrod, 1991; Garrod and Willis, 1999), the CVM
(Bergstrom et al., 1990), the HPM (Bateman et al.,
2002). Of these methods, the TCM remains the most
common valuation technique used to measure the UV of
a non-market resource. Therefore, it is the method we
employ in this study. Then, we use the CVM to estimate
the NUV of resources. We calculate the total value of a
natural landscape as the sum of UV and NUV. Although
we can represent the value of a natural landscape in
currency form, we believe that this underestimates the
real value of natural landscapes.

2 Methods and Data

2.1 Travel cost method

The TCM was first proposed in 1966 by the economist
Clawson, and today is widely used as to assess
non-market resources. It is suitable for valuating mature
landscapes, but not suitable when a landscape has not
yet been developed.

The TCM is a revealed preference approach, which
considers the value that can be revealed by people’s ac-
tions (Caulkins et al., 1986; Boxall et al., 1996). There-
fore, the method is based on the following assumption:
when people travel to visit a landscape, they may only
need to pay a small amount of money for the ticket, but
they still have to spend additional money for transporta-
tion, accommodation, shopping, and so on (Kim ef al.,
2010). These expenses are defined as travel costs (TC).
In addition, they spend their time, which has value (time
value, TV). In addition, the TCM creatively uses the
concept of consumer surplus (CS) (Bateman et al.,
1999; Bin et al., 2005), which is the difference between
how much people actually pay and the highest amount
they are willing to pay (Willis and Benson, 1989; He
and Liu, 2008). As the travel expense increases for a
particular natural landscape, the consumer surplus de-
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creases, as will the number of visitors. Eventually, the
consumer surplus becomes zero and, theoretically, no
one will visit the landscape if the cost continues to rise.

The use value (UV) of a natural landscape is the sum
of consumer cost (CC) and the consumer surplus (CS)
(Chen, 1996). The consumer cost includes the travel
cost (TC) and the time value (TV) (Mendes, 2002). The
time value is usually calculated as the money people
could earn if they work instead of travel:

UV =CC+CS (1)
CC=TC+TV )
TV =HxW (3)

where H is the time people spend at a landscape (%) and
W is the visitor's wage rate (yuan (RMB)/h).

When we calculated the consumer surplus, we adopt
the earliest developed model of travel cost method by
Clawson and Knetch in 1966 (Clawson and Knetch,
1966), which is the zonal travel cost method. In this
model, visitors are divided into different zones accord-
ing to the distance between their origins and the land-
scape. The model assumes that the consumer costs are
the same if people travel from the same zone (Li and
Pan, 2010; Li, 2010). Using a questionnaire survey, we
obtained information about visitors’ travel costs, time,
income, education, and occupation for each zone.

For each zone, we introduced the variable visitation
rate, which is the ratio of the number of visitors to the
zone's population which comes from government web-
site. Integrating all zone data, there is a functional rela-
tionship between consumer cost and visitation rate. A
proportionate increase in consumer cost means the visi-
tation rate and the number of visitors will decrease. The
curve depicting the relationship between the consumer
cost and the number of visitors is called the Claw-
son-Knetch curve f{x) (Caulkins et al., 1986; Boxall et
al., 1996). We kept increasing the consumer cost until
no one visits the landscape. Then, the consumer surplus
can be calculated as:

pm
CS = [ f oy @)
where py, denotes the maximum consumer cost.

2.2 Contingent valuation method
The CVM is widely adopted in assessing environmental
assets, and provides a suitable monetary valuation of

non-priced services (Carson and Mitchell, 1993; Garrod
and Willis, 1999). This method measures the value of
recreational opportunities and amenities by gauging
peoples’ willingness to pay to use natural resources (Jim
and Chen, 2006). The CVM has two underlying advan-
tages. First, it is able to assess an individual’s willing-
ness to pay for hypothetical changes in the quality of
recreational activities, as well as for present conditions
(Liu, 2007). Second, the CVM is the only approach for
determining the non-use value of environment amenities
from the perspective of both users and non-users (Car-
son and Mitchell, 1993).

The key to using the CVM is reducing the bias from
social surveys (Zhang et al., 2011). Four situations need
to be considered by researchers. The first is that the de-
scription of the situation is different from the real fact,
so the feedback from the respondent is not as significant
as planned. The second is the starting point of the pay-
ment, which should be set up with caution, because the
starting point can affect people’s pay behavior psycho-
logically. Then, if people know that their response may
affect their own life, they tend to respond in such a way
as to enhance their benefits. The fourth situation is that
people do not think their response will be useful in a
decision-making process. This is particularly relevant in
China. In this case, they may attach importance to the
survey and, thus, do not want to be responsible for their
answers.

In this study, we considered all four of the aforemen-
tioned situations. First, we trained each inquirer in how
to describe the situation to make sure that respondents
fully understood our purposes and to ensure they under-
stood that their feedback had value. Second, we set the
payment based on an exhaustive review of other re-
search in China. As a result, we were able to largely
avoid the pitfalls of the fours situations and our use of
the CVM and our results are robust.

Direct inquiry (such as face-to-face and telephone in-
terviews and e-mail) is usually used to establish people’s
willingness to pay for the protection of a site. Here, we
use the median value of people’s willingness to pay as
the payment (Zhang, 2007). In other words, we use the
amount people are willing to pay when the cumulative
payment frequency reaches 50%. Then, we identified
the population of affected people (Garrod and Willis,
1999; Bateman et al., 2002), and obtained the NUV
through the following formula:
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NUV =M xRx P (5)

where M is the payment, R is the pay rate (i.e., the per-
centage of people who have the willingness to pay), and
P is the number of people who have the potential to pay.

2.3 Questionnaire design

In the TCM and the CVM, we need to know visitors’
socioeconomic characteristics, travel expenses and time
costs, and their willingness to pay. Although this infor-
mation can be acquired by telephone or e-mail, we
chose to use a face-to-face questionnaire survey to en-
sure visitors understand our purpose and to finish the
questionnaire effectively. The questionnaire includes
three parts (Table 1): a visitor's socioeconomic charac-
teristics, travel information, and willingness to pay to
protect the natural environment of the landscape.

2.4 Data of sample landscapes

This study collected a list of natural landscapes from the
official website of the National Tourism Administration
(2011-2012), the State Forestry Bureau (2011-2012),
and the Ministry of Land and Resources (2011-2012).
As the investigation in Hong Kong, Macao and Taiwan
regions can be very costly in both time and fund, and we
are lake of the basic population information of those
regions, so our survey does not contain natural land-
scapes in Hong Kong, Macao and Taiwan regions. In all,
there are 4477 natural landscapes grouped into five
categories according to the main attraction of each
natural landscape: scenic spots, nature reserves, geo-

Table 1 Summary of questionnaire survey

logical parks, forest parks, and wetland parks. To facili-
tate our research, we also classify the landscapes into
four classes: world, national, regional, and local ac-
cording to their ecological significance and rareness to
mankind. Then, each natural landscape is tagged ac-
cording to its category and class (Table 2).

As the number of natural landscapes is too large to
investigate individually, we select representative sam-
ples according to geographical location, categories, and
classes. In order to pick representative samples, we con-
sider the samples’ class and landscape type carefully.
Lastly, we choose 29 natural landscapes in which to con-
duct the questionnaire survey (Fig. 1). The 29 landscapes
cover all categories and classes and are distributed across
12 provinces, which account for more than one-third of
the provinces of China. In addition, the selected land-
scapes are distributed evenly across the four classes.

In the later calculation, we find that category has a
minimum effect on the value per unit area (P = 0.316) in
an Analysis of Variance (ANOVA) analysis, so we only
use class to identify landscape values. As funding and
time are limited, the number of landscapes we investi-
gated on site is also limited. Therefore, we do not study
the enough landscapes for each category and class. In-
stead, we use an average value for each class. Different
values are assigned to the 4477 natural landscapes ac-
cording to their classes, giving us the spatial distribution
of the natural landscape value in China.

As our research is conducted in both 2011 and 2012,
the value can be affected by currency inflation between
the two years. Researchers typically choose 3%—7% as a

Part

Content

Socioeconomic characteristics

Travel information

Gender; age; education; job; monthly income; where they live

Expenses and time cost; expenses including transportation, accommodation, food, tickets for entrance or shows,

shopping; time cost including the value of time spent in the landscape and also time on the road

Willingness to pay to protect natural
environment of this landscape

If a visitor is willing to pay, then this provides the amount in a year; if not, then the visitor is asked to provide reasons

Table 2 Distribution of natural landscapes in different categories and classes

Classes Scenic spot Nature reserve Geological park Forest park Wetland park Total
World class 23 7 1 0 1 32
National class 57 30 14 25 0 126
Regional class 449 263 114 0 0 826
Local class 857 2097 0 505 34 3493
Total 1386 2397 129 530 35 4477
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Fig.1 Natural landscape sample locations. There are detail information of each landscape in Table 3

discount rate. Thus, we adopt a discount rate of 5%
(Yang et al., 2008) to eliminate the effect of currency
inflation, and convert the 2011 values into 2012 values
(Table 3).

3 Results

3.1 Natural landscape samples

After analyzing the data from the questionnaire survey,
we calculate the use value and non-use value of each
natural landscape using the methods described in Sec-
tion 2. The details and values are shown in Table 3.

3.2 Natural landscape value in China

We use the average value of the samples to represent the
value of landscapes in the same class. The average value
for each world, national, regional, and local class natural
landscape is 2392.59 x 10°, 802.30 x 10°, 429.82 x 10°,
and 125.86 x 10° U. s. dollar (USD), respectively.

3.2.1 Overall value distribution in China

In 2012, the total economic value of natural landscapes
in China (not including Hong Kong, Macao and Taiwan

regions) was 9.75 x 10" USD (Fig. 2). Figure 3 shows
the relationship between natural landscape value and
land area, with almost all natural landscape value dis-
tributed within 70% of the national territorial area.
Study area is divided into four regions according to
landscape value distributions: the vital region, the im-
portant region, the medium region, and the common
region (Table 4). The vital region covers 6.9% of China,
comprising the southeastern coastal areas and some cen-
tral and western regions. The important and medium
regions account for 10.35% and 15.90%, respectively,
and are widely distributed in the central and eastern
China. The common region accounts for 66.85%,
mainly in the western and northern China.
3.2.2 Value analysis based on geographical area
There are seven geographic regions in China: the east-
ern, southern, northern, central, southwestern, north-
western, and northeastern regions. The value of each
region is shown in Table 5. East China’s value is the
highest, and has the biggest vital area among the seven
regions.
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Table 3 Information and values for natural landscapes which were selected for survey by face-to-face inquiry

Class Province Nu.m.ber of Payment Pay rate Survey U_86 value NOK'I-USC Value in

(number) Order Landscape name (municipality) VlSltO}l‘S (USD) %) year m6201 2 Value6 in 2012 25012

10%) (10°USD)  (10°USD)  (10° USD)

World 1 West Lake Zhejiang 30000 8.07 71.79 2011 7193.28 274.63 7468.04

© 2 Lushan National Park Jiangxi 6475 6.94 66.16 2012 1858.65 109.88 2066.89

3 Changbai Mountains Jilin 1400 11.67 77.30 2012 1480.56 136.57 1617.13

4 Wulingyuan Scenic Area Hunan 5043.7 10.14 65.73 2011 1288.89 224.53 1513.34

5 Jiuzhaigou Valley Scenic Area Sichuan 2860 6.82 59.78 2012 1157.33 137.40 1293.74

6  Qinghai Lake Qinghai 850 8.73 75.76 2012 330.31 66.39 396.71

National 7  Fuzimiao-Qinhuaihe Scenic Spot Jiangsu 9159 5.97 64.32 2011 1489.20 187.51 1676.61

® 8  Gulangsu Fujian 6500 7.88 68.72 2012 1071.50 130.81 1202.31

9  Fenghuanggucheng Scenic Spot Hunan 5200 7.21 65.22 2011 995.34 154.47 1149.75

10 Baiyang Lake Hebei 1350 9.88 63.08 2012 145.63 192.26 337.89

11 Nanwanmihou Nature Reserve ~ Hainan 900 4.94 65.63 2012 235.26 16.47 251.73

Xishuangbanna Tropical
12 Botanical Garden Chinese Yunnan 600 7.90 70.41 2012 107.91 88.14 196.05
Academy of Science

13 Jingyuetan National Forest Park  Jilin 1095 7.98 75.9 2012 55.52 89.46 144.98

14 ;ziiiong National Geological 1 ;o 420 8.04 5291 2012 51.07 19.44 70.51

Regional ¢ Tianyahaijiao Coastal Scenic ., 3540 7.22 53.70 2012 557.33 29.49 586.82

7 Spot

16  Yexianggu Wild Elephant Valley Yunnan 1033.9 7.08 65.85 2012 496.05 75.45 571.50

17 Dongting Lake Hunan 500 5.15 71.96 2012 40.86 344.15 385.01

18 Qingcheng Mountain Sichuan 1600 9.43 60.41 2012 198.19 185.67 383.86

19 Fragrence Hill Beijing 4998 7.33 50.51 2012 317.13 57.00 374.14

20 Yuelu Mountain Hunan 1000 7.98 67.88 2011 116.42 160.87 271.76

21 Kanbula Geological Park Qinghai 100 5.73 52.37 2012 29.16 68.86 98.52

Local 22 Qingdao Xinhao Mountain Shandong 400 9.46 56.00 2012 29.98 243.66 273.64

® 23 Yuyuantan Park Beijing 6000 3.81 36.27 2012 176.28 20.76 197.03

24 Beishan Forest Park Qinghai 360 4.25 76.83 2012 138.55 8.57 147.12

25 Zizhuyuan Bamboo Park Beijing 7500 1.57 66.67 2011 121.09 22.14 143.16

26 Qingdao Botanic Garden Shandong 250 4.70 49.19 2012 5.93 105.44 111.37

27 lindian Forest Park Yunnan 800 6.47 68.21 2012 29.16 68.86 98.02

28 Baiwangshan Forest Park Beijing 800 2.70 76.88 2011 15.74 42.90 58.48

29 Mangshan Forest Park Beijing 150 3.35 51.79 2012 3.94 0.26 4.28

Note: 1 USD = 6.07 yuan (RMB) in Dec. 2012

3.2.3 Value analysis based on administrative division
As shown in Table 6, the Guangdong Province has the
most natural landscapes (429), followed by Heilongji-
ang (290), and Inner Mongolia (265). The Sichuan,
Yunnan, and Jiangxi provinces all have more than 200
natural landscapes. In contrast, the Qinghai, Ningxia,

Tianjin, and Shanghai provinces have far fewer natural
landscapes (less than 30). In 2012, the Guangdong
Province had the largest natural landscape value (7.21 x
10" USD), followed by the Sichuan Province (6.22 X
10'°USD), and the Yunnan Province (5.27 x 10'°USD).
Together, these three provinces account for 19.17% of
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the total landscape value in China.

Analyzing the top three provinces in natural land-
scape value, we discover that Guangdong has the largest
value because it has the most local class natural land-
scapes, almost twice the number in Sichuan. However,

Table 4 Natural landscape value distributions in China

Region Landscape val;m a0 /irea , Percent
USD/km") (10" km") (%)
Vital >329.49 65.26 6.90
Important 164.74-329.49 97.89 10.35
Medium 65.90-164.74 150.38 15.90
Common <65.90 632.27 66.85

Note: not including Hong Kong, Mocao and Taiwan regions

Sichuan has the most world-class natural landscapes,
including some of the most famous of China's tourist
sites, such as Jiuzhaigou, Huanglong, and Emei Moun-
tains. Lastly, Yunnan has an impressive number of land-
scapes in each of the world, national, and regional
classes.

4 Discussion

4.1 Robustness of methods and results

We use the TCM and CVM to evaluate 4477 natural
landscapes in China, in which 29 landscape are valuated
directly, and others' value are assigned. We then calcu-
late the value for the natural landscapes in each class.
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Table 5 Natural landscape value of seven geographic regions
Natural landscape value Area (10* km?)
Region
Value (10° USD) Percent (%) Vital Important Medium Commom

Eastern China 230.44 23.68 22.76 13.85 16.34 27.03

Southwestern China 178.48 18.34 9.50 25.05 37.48 160.98

Northwestern China 139.52 14.34 4.78 17.31 41.70 60.54

Southern China 125.12 12.86 10.89 10.73 10.83 12.47

Central China 102.34 10.52 7.63 10.95 14.50 23.25

Northwestern China 99.22 10.20 3.00 12.59 21.78 294.38

Northern China 97.90 10.06 6.88 7.27 7.83 53.87
Table 6 Natural landscape value of each province (autonomous region, municipality)

Pr<?\<inc§ Natural landscape number Area (10* km?) Percent (%) Natural landscape value
(municipality) Value (10° USD) Percent (%)
Guangdong 429 17.73 1.87 72.11 7.39
Sichuan 249 48.38 5.11 62.21 6.38
Yunnan 241 38.32 4.05 52.67 5.40
Inner Mongolia 265 114.70 12.12 50.15 5.14
Heilongjiang 290 45.28 4.78 49.91 5.12
Jiangxi 232 16.70 1.76 43.57 4.47
Zhejiang 172 10.19 1.08 42.50 4.36
Hunan 168 21.20 2.24 39.94 4.09
Liaoning 183 14.56 1.54 39.11 4.01
Anhui 186 14.03 1.48 38.18 3.91
Shandong 183 15.42 1.63 37.73 3.87
Guangxi 134 23.62 2.49 34.09 3.50
Hubei 151 18.60 1.96 33.47 343
Jiangsu 130 10.09 1.07 33.26 3.41
Hebei 109 18.73 1.98 31.97 3.28
Fujian 139 12.17 1.29 31.21 3.20
Henan 119 16.55 1.75 30.52 3.13
Guizhou 168 17.60 1.86 28.95 2.97
Gansu 116 40.53 4.28 27.64 2.83
Beijing 104 1.64 0.17 27.02 277
Xinjiang 107 163.19 17.24 23.74 2.43
Shanxi 111 20.59 2.17 23.74 2.43
Jilin 102 19.09 2.02 21.32 2.19
Shanxi 86 15.65 1.65 20.59 2.11
Chongging 99 8.24 0.87 20.03 2.05
Hainan 66 5.03 0.53 17.60 1.80
Xizang 55 120.30 12.71 14.49 1.49
Qinghai 27 71.57 7.56 9.38 0.96
Ningxia 23 5.19 0.55 7.12 0.73
Shanghai 14 0.62 0.07 5.55 0.57
Tianjin 19 1.16 0.12 5.50 0.56
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According to the number and distribution of natural
landscapes, we determine the total value and the spatial
distribution for each class. Thus, it is necessary to estab-
lish the validity of the evaluation process and the authen-
ticity of the data resources. The natural landscape list
comes from official websites of the National Tourism
Administration, the State Forestry Bureau, and the Minis-
try of Land and Resources. This ensures the correctness
of the original data about basic landscape information.

In order to make sure the data are solid, we sent four
well-trained investigators to complete the 200 question-
naires (this number is similar to most other studies in
China) in two or three days for each landscape. The va-
lidity rate for the questionnaire for each landscape is
above 90%. Thus, for both the TCM and the CVM, we
try to ensure that our original data are efficient and ef-
fective, and to avoid the bias caused by one investigator
or one particular day.

When using the TCM, we handle group tours and
multi-destination tours carefully, because it is difficult to
determine the travel cost attributed to the landscape in
question from the destinations people travel to (always
more than one). Some researchers ask visitors to rate
landscapes based on their objective feelings. However,
feelings are not in direct proportion to the actual cost.
We believe the time that visitors spend in a landscape
reflects the expense on a landscape, as more time pro-
duces more costs in terms of accommodation and shop-
ping, as well as an increase in time value. Therefore, we
allocate a travel cost that covers all destinations accord-
ing to the time visitors spend at a destination.

In the CVM, we try to reduce as much bias as possi-
ble. To this end, we train each inquirer to describe the
situation in order to make sure respondents fully under-
stand our purpose, and to make them feel that their
feedback has value. We set the payment based on an
exhaustive review of other research in China, ensuring
that the inquirers do not affect visitors' responses. Thus,
our use of the CVM and our results are robust.

There are 4477 natural landscapes in our study, from
which we select 29 representative samples. Naturally,
the number of samples number is too small to cover the
whole country. As a result of funding and time limita-
tions, we can not investigate more samples. However,
the 29 samples are chosen in a systematic way: we di-
vide China (not including Hong Kong, Macao and Tai-
wan regions) into seven regions (the eastern, southern,

northern, central, southwestern, northwestern, and
northeastern regions) according to geographic and eco-
nomic criteria. Although some provinces are not covered
in our survey, the 29 samples are evenly distributed
across the four regions. In this way, we simplify the in-

vestigation and ensure our survey is scientifically based.

4.2 Influence on landscape value of number of
visitors, area of landscape, payment, and pay rate

Since natural landscape value is affected by many fac-
tors, such as the number of visitors, the visitor structure,
and urban population, it is inevitable that for some
landscapes, the calculated values differ from the actual
situation. For example, West Lake and Changbai Moun-
tains are both world-class landscapes, but West Lake's
value is four times greater than that of Changbai Moun-
tains, which is even a bit less than that of Fuzimiao-
Qinhuaihe Scenic Spot, a national class landscape. The
direct reason for the value is related to the number of
visitors: West Lake has 3.0 x 10’ visitors annually, and
Fuzimiao-Qinhuaihe Scenic Spot has 9.1 x 10° visitors.
However, Changbai Mountains has only 1.4 x 10° annu-
ally. The use values and non-use values are both affected
by the number of visitors. As the class is defined ac-
cording to landscape’s ecological significance and rare-
ness to mankind, but the calculated value can be largely
influenced by visitor number, so for some landscapes,
the calculated value may not reflect the real value a
landscape stands for, and this is the systematic error of
the study. On the other hand, the area of the landscape
affects the number of visitors directly. Using the same
example, West Lake and Fuzimiao-Qinhuaihe Scenic
Spot are both located in the eastern China, which have
well-developed economies and convenient transporta-
tion. However, Changbai Mountains is located in the
northeastern China where the economy is not as well
developed. In addition, Changbai Mountains is relatively
far away from the central city, which means transporta-
tion is not as convenient. In conclusion, in our model, the
value of a landscape can be affected by the number of
visitors and the location of the landscape. For example,
the world-class landscape Changbai Mountains, the value
of which is underestimated, has a lower value. However,
this does not mean that the actual value of the Changbai
Mountains landscape is lower than that of Fuzimiao-
Qinhuaihe Scenic Spot. Instead, the imperfect method
contains bias, and the economic valuation is not absolute
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objective but can be affected by people’s behavior.

In the CVM, when analyzing the payment and pay
rate of the 29 natural landscape samples, we find, in
general, that a higher class has a higher payment and a
higher pay rate. However, the distinction is not neces-
sarily obvious, because the payments are concentrated
between 40 and 60 yuan (RMB)/yr, and the pay rate is
concentrated between 50% and 70% for most natural
landscapes. For example, visitors at the famous Lushan
Mountain or those at the small park in Qingdao (Xin-
haoshan Park) always chose 40 or 50 yuan (RMB)/yr.
This phenomenon makes it difficult for us to distinguish
landscapes that have different values from an economic
perspective. Although most visitors are positive when
asked about their willingness to pay for the protection of
a natural landscape, they seem not to seriously consider
the significance or meaning of the landscape when pro-
viding a payment. Instead, they are inclined to choose
an innocuous amount to ‘donate’ to environmental pro-
tection. Getting people to fully realize the value of
natural landscapes and enhancing their sense of protect-
ing nature still have a long way to go in China.

Natural resources can not be traded in a real market,
making their valuation difficult. Different researchers,
seasons, and environmental conditions cause a natural
landscape value to change, which means we need to
analyze the value under specific conditions. However, in
a society with rapid economic development, we need
tools and foundations to solve problems when develop-
ing natural resources. The TCM and CVM are imper-
fect, but they are the most widely used methods when it
comes to evaluating natural resources. In this study, we
add the value calculated using the TCM to the value
calculated using the CVM to represent the landscape
value, although this may cause bias, because the two
methods use different valuation systems. However, the
value underestimates the real value, which is adequate
as a reference or a low value of China’s natural land-
scape value for future researchers until better techniques
emerge. In addition, since 4477 landscapes were evalu-
ated as a united system and we obtain a value distribu-
tion for China, we believe the results will prove useful
to decision makers in future.

4.3 Implications for conservation and manage-
ment
We can ensure the correctness of our data to some ex-

tent, but there are some natural landscapes already in
uses that have not been declared as scenic spots or na-
ture reserves. In addition, other landscapes have not
been used as yet, so we omit these from our research.
Therefore, from this perspective, the calculated value is
much less than the real value of the natural landscapes.

Many natural landscapes in our samples are world-
famous tourist spots, and tens of thousands of foreign
visitors visit them every year. The travel costs for these
visitors are much greater than those of the average Chi-
nese visitors. However, because of the lack of basic sta-
tistical data on population and income, we can not in-
clude foreign visitors in our evaluation. Therefore, this
is another reason why the calculated value is less than
the true value of nature. Note that natural landscapes are
precious resources for everyone, and the destruction of
natural landscapes is not only a loss to one country, but
to the world.

Now that we have a reference for each landscape’s
value in a particular class and the method we use to re-
veal this value, we provide a simple guide for people
who want to know about the value of a natural land-
scape in order to make better decisions. In addition, we
reveal the spatial distribution of the natural landscape
values, and discover important regions in which land-
scapes are concentrated. Thus, in the case of construc-
tion programs that may impact the natural environment
or increase the number of visitors beyond an upper limit,
decision makers could use our data to calculate the eco-
nomic tradeoff between gains and losses.

5 Conclusions

The value of a natural landscape has great significance
to society, and they provide various benefits to people.
This study adopts the TCM and VCM to evaluate natu-
ral landscape’s use value and non-use value. After
evaluating four classes of landscapes, we reveal the total
natural landscape value of China and the value distribu-
tion from a spatial perspective. The main conclusions
are as follows.

(1) In 2012, the natural world-class landscape value
was 2.39 x 10’ USD, that of the national class was
8.02 x 10® USD, the regional class was 4.30 x 10* USD,
and the local class was 1.25 x 10°® USD.

(2) In 2012, the value of the natural landscape of
China was 9.75 x 10" USD. According to the natural
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landscape value per kilometer, we identify four regions
with different value significance. Vital regions occupy
6.9% of China (not including Hong Kong, Macao and
Taiwan regions), mainly in the country’s southeastern
coastal areas and some central and western regions.
Then important and medium regions account for 10.35%
and 15.90%, respectively, and are widely distributed in
the central and eastern China. Lastly, the region ac-
counts for 66.85%, mainly in the western and north
China.

(3) When analyzing natural the landscape value from
an administrative division perspective, we find that
Guangdong has the highest value (7.21 x 10'° USD),
followed by Sichuan (6.22 x 10'° USD), and Yunnan
(5.23 x 10'° USD).

(4) From the perspective of the seven geographic ar-
eas in China, the eastern China has the highest natural
landscape value (23.68%), as well as the largest area of
vital value regions. The southwestern China contributes
18.34% of the total natural landscape value. The north-
ern, northwestern, and central China have relatively lit-
tle natural landscape value, accounting for about only
10% of the total value of China.
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