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Abstract: This paper proposes a multi-agent evolutionary game model that can be used to study sus-
tainable ecotourism development in national parks, with a focus placed on coordinating the interests
of multiple stakeholders. Based on the limited rationality hypothesis, this study explores the impact
of strategic choice evolution and the change of key factors on the stability of the ecotourism develop-
ment system in national parks. To achieve this, a tripartite evolutionary game model involving “local
government—tourism enterprises—tourists” is constructed. The model is applied to Wuyishan National
Park as a case study, incorporating actual data and conducting numerical simulation experiments
using MATLAB software. The findings of the study are as follows: (1) The optimal stable strategy for
the three game players (local government, tourism enterprises, and tourists) is determined to be one
that works to “supervise, implement high-level services, and participate in ecotourism”, respectively.
This strategy is influenced by factors such as government subsidies, government fines, economic
benefits obtained by tourism enterprises at different service levels, and the utilities experienced by
participating and non-participating tourists in national park ecotourism. (2) Government subsidy
policies can promote the attainment of a stable state for tourism enterprises and tourists. However,
excessive subsidies may hinder the fulfillment of local governments’ expectations. (3) The greater
the economic benefits obtained by tourism enterprises through high-level services are, the more
favorable it will be for tourism enterprises to reach a stable state. However, this may lead to a
relatively slower response from the government. (4) The higher the utilities that tourists derive from
high-level services in ecotourism are, the faster the game players will reach a stable state. (5) The
higher the utilities associated with tourists spending time in other places are, the more challenging
it becomes for the three game players to achieve a stable state. This situation may cause tourists to
shift from the initial strategy of “participating in ecotourism” to “not participating in ecotourism”.
Based on these findings, the paper provides countermeasures and suggestions for promoting the
sustainable development of ecotourism in Wuyishan National Park. These recommendations aim
to offer decision-making references for enhancing the development of ecotourism in national parks
across the country.

Keywords: national parks; ecotourism; Wuyishan National Park; evolutionary game; numerical

simulation

1. Introduction

With China’s economy rapidly growing, a slew of problems have arisen, such as envi-
ronmental pollution, water shortages, and ecosystem degradation. Consequently, China
has instituted various policies to safeguard its ecological environment and established
a national park system with distinctive Chinese characteristics. Since the national park
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system was first proposed at the Third Plenary Session of the 18th CPC Central Commit-
tee in 2013, the national park system’s pilot was initiated in 2015, and the first batch of
national parks was officially established in 2021. Developing a national park system with
Chinese characteristics has been consistently promoted as a significant initiative for the
comprehensive deepening of reform [1]. A national park is a particular land or marine
area designated for scientific protection and the rational utilization of natural resources
in order to conserve the nationally representative natural ecosystem [2]. These areas not
only have a unique natural landscape and rich biodiversity, but also display the “natural”
conditions for tourism activities. However, in the early days of the national park pilot
project, the concepts of “tourism” and “ecotourism” were avoided due to the following
two aspects. On the one hand, government administration had different understandings of
the connotation of “national park”; on the other hand, irrational tourism development in
national parks could spawn various tourism disruptions [3], which contradicts the original
intent of national park construction.

On 3 June 2022, the National Forestry and Grassland Administration released the In-
terim Measures for the Management of National Parks, abandoning the previous approach
of avoiding “tourism” in the management of protected areas and allowing national parks
to conduct ecotourism activities in the general control areas without harming ecological
functions [4]. This move has opened up a new opportunity for ecotourism development in
national parks. Unlike conventional mass tourism, ecotourism has fewer detrimental effects
on the environment and is a key form of tourism that promotes environmental protection
and fosters sustainable tourism [5]. However, in the “national park” areas promoted by
some provincial governments, the development of ecotourism has put enormous pressure
on the environment [6]. Balancing the relationship between environmental protection and
tourism development is the critical challenge confronting the sustainable development of
ecotourism in national parks.

As ecological tourism continues to flourish in China, the intricate landscape of land
ownership in the country has contributed to a diverse range of interests among different
stakeholders, resulting in increasingly complex conflicts [7]. In this context, the roles
played by local governments, tourism enterprises, and tourists have become pivotal in the
tourism development process. Effectively managing the interplay of interests among these
stakeholders has become an urgent priority in the efforts to establish a harmonious tourism
environment.

Whuyishan National Park, one of the first officially established national parks in China,
covers an area of approximately 1001.41 square kilometers in the north of Fujian Province.
The park has a primitive and complete subtropical mountain forest ecosystem, with 87.86%
forest coverage, a strong historical and cultural heritage, and is the only important protected
area in China that is not only a human and biosphere reserve but also an important
protected area with both world cultural and natural heritage [8]. Wuyishan National
Park gives priority to ecological protection and implements partitioned management and
control, dividing the park into four functional areas: special protection areas, strictly
controlled areas, ecological restoration areas, and traditional utilization areas [9]. The
special protection areas have the strictest protection, and visitors are strictly prohibited
from entering these zones. The strictly controlled areas only allow activities such as
investigation, testing, and scientific research. Limited human activities are allowed in
the ecological restoration areas and traditional utilization areas, which account for 48.42%
of the total area, including Wuyishan National Scenic Area, Jiuquxi Upstream Protection
Belt, Guangze Wuyi Tianchi National Forest Park, and surrounding public welfare forests.
Therefore, this paper selects Wuyishan National Scenic Area as the research area under the
premise of allowing tourists to visit the park while authorities carry out ecology-related
environmental education.

This study aims to systematically analyze the tripartite game involving the govern-
ment, tourism enterprises, and tourists in the process of developing ecotourism in Wuy-
ishan National Park. By combing the existing literature, this study selects representative



Forests 2023, 14, 1590

30f21

stakeholders for game analysis in order to comprehensively and deeply clarify the specific
evolution process of the tripartite game and explore the optimal evolution path known as
“tripartite win—-win”. Numerical simulations are conducted using the data from Wuyishan
National Scenic Area in 2021. Investigations are made into the influence of changes in
important parameters of different initial probabilities and games on system stability. The
results of this study provide targeted countermeasures and suggestions for the sustainable
development of ecotourism in national parks.

2. Literature Review

Since the establishment of the world’s first national park, Yellowstone National Park,
in the United States in 1872, the national park model has been widely adopted around the
world. As of 2020, more than 100 countries have established over 1200 national parks in
various styles. Scholars, both domestically and internationally, have conducted extensive
research on national parks. At a macro level, research focuses on the definition of national
parks [10], the development mode and path selection [11,12], the overall layout [13], the
functional division [14], the comparison of management modes between China and for-
eign countries, and classic case analyses [15,16], operation and planning [17]. Qualitative
analyses are mainly used as research methods. On the micro level, research concentrates
on resource value assessment [18], the assessments of recreation potential [19,20], the sus-
tainable development index system [21], stakeholder relationships [22], and the role of
environmental impact [23] in national parks. Research on this issue mainly uses ques-
tionnaire investigation, the contingent valuation method, mathematical modeling, and
other methods.

The concept of ecotourism was first proposed in 1983 by Ceballos-Laskurain, a spe-
cial adviser to the International Union for Conservation of Nature (IUCN), who defined
ecotourism as environmentally responsible tourism in an undisturbed natural area for the
purpose of enjoying and appreciating nature and humanity [24]. Later, the International
Ecotourism Association revised the definition, stating that ecotourism refers to tourism
activities with dual responsibilities to protect the natural environment and preserve the
livelihoods of local people. Ecotourism, as a green and sustainable way of tourism, has
since attracted widespread attention. Domestic and foreign scholars researching ecotourism
mainly focus on the definition of ecotourism [25], interest in coordination among stakehold-
ers [26], value assessment [27], ecotourism behavior and service experience [28], ecological
management and environmental protection [29,30], and other aspects of the topic. To pro-
mote the sustainable development of ecotourism and coordinate the relationship between
economic development and ecological protection, it is necessary to pay attention to the
coordination between multiple stakeholders [31].

Stakeholder theory, which originated from the study of enterprise management in the
1960s and gradually developed in developed countries such as the United Kingdom and
the United States, points out that stakeholders are individuals or groups of individuals who
can influence the achievement of an enterprise’s goals [32]. In the 1990s, foreign scholars
began to apply stakeholder theory to tourism, mainly exploring the distribution, conflict,
cooperation, and coordination of stakeholders in different types of tourism destinations [33].
Most studies use qualitative descriptions, while mathematical modeling is used in most
quantitative studies, with relatively simple methods adopted. The quantitative research
in this study employs various methods, including the evolutionary game method [34],
structural equation modeling [35], and the PSR model [36]. In contrast to static game
methods, the evolutionary game method accommodates participants with limited ratio-
nality. It combines game theory analysis with dynamic evolution analysis, allowing for
the examination of strategy selection and equilibrium outcomes among different stake-
holders as the system evolves over time [37]. Studies that combine stakeholder theory
with ecotourism mainly examine the composition of stakeholders and the coordination of
stakeholders” interests [38]. Some scholars point out that stakeholders in ecotourism should
include local governments, local communities, social organizations, eco-tourists, tourism
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enterprises, and non-governmental organizations [38,39]. In terms of benefit coordination,
some scholars have constructed dynamic evolution game models of “government-tourism
enterprise” and “tourism enterprise-community”, respectively, to explore the dynamic
evolution process among stakeholders [40]. Subsequently, some scholars have built a
tripartite game model from the perspective of local governments, tourism enterprises, and
community residents to explore the stability strategies of the tripartite game players in the
development and construction of ecologically fragile areas and rural ecotourism [41,42].
Some scholars have explored the relationship between tourists, local governments, and
tourism enterprises by constructing a tripartite game model and analyzing its influence on
the high-quality development of agricultural ecotourism [43].

The protection of natural resources and the development of sustainable ecotourism,
activities which use national parks as a platform, have garnered significant research atten-
tion. In contrast to traditional ecotourism, ecotourism within national parks aims to offer
tourists opportunities to connect with and appreciate nature, enhance the tourist’s sense of
participation and wilderness experience, and provide a platform for nature science educa-
tion and environmental awareness. In doing so, it fosters citizens’ patriotic sentiments and
national pride [44]. However, existing research on ecotourism in national parks remains
limited. While some studies employ game theory and empirical methods to explore the
interactions between two participants in the national park development process, such as the
government-tourism enterprise and tourism enterprise-communities connections [45,46],
others adopt a tripartite evolutionary game model to examine ecotourism in national parks.
However, these studies focus solely on the interest relationships among the government,
tourism enterprises, and community residents [47]. As key players in tourism behavior,
tourists play a crucial role in the high-quality development of ecotourism in national parks.
Therefore, this paper utilizes the evolutionary game method to consider the government,
tourism enterprises, and tourists as important stakeholders in the ecotourism development
of national parks. It constructs a three-party evolutionary game model in order to explore
the mechanisms for coordinating the interests of all three stakeholders in national park
development, guiding and aligning the behavior of each party. The objective of this study
is to enhance the theoretical understanding of strategic decision making by participants
involved in the ecotourism development process in national parks, improve the national
park system, and provide strategic insights for promoting the high-quality development
of ecotourism in national parks from the perspective of enhancing tourist experiences
and services.

3. Construction of a Tripartite Evolutionary Game Model
3.1. Model Hypotheses

Hypothesis 1. The game involves three parties—the government, tourism enterprises, and
tourists—all of whom are “economic agents” with limited rationality. Each participant
seeks to maximize their interests by making strategic choices based on benefits and costs,
continuously adjusts their strategies based on changing benefits, and finally achieves an
evolutionarily stable state.

Hypothesis 2. As the regulatory agency for ecotourism in national parks, the government’s
responsibility is to improve the service level of tourism enterprises within its jurisdiction,
safeguard the legitimate rights and interests of tourists, and promote local industries’ vig-
orous development while also scientifically protecting natural resources. When tourists
participate in ecotourism and visit the area to promote economic development, the gov-
ernment receives economic revenue. Therefore, the government’s game strategy is to
“supervise” or “not supervise” tourism enterprises. It is supposed that the probability of
the government choosing the “supervision” strategy is x, and that the probability of choos-
ing the “non-supervision” strategy is 1 — x, where x € [0, 1]. When the government chooses
the “supervision” strategy, it invests in measures to strengthen its ability to supervise,
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such as increasing law enforcement personnel and optimizing supervision. At this point,
tourism enterprises that adopt a high level of service receive appropriate subsidies, and
tourists experience high-quality local services, which bring social benefits such as a good
reputation to the government. On the other hand, tourism enterprises that adopt a low
level of service are fined. When the government chooses the “non-supervision” strategy,
tourists experience a low level of local service and spread negative information through
media channels, damaging the local government’s image.

Hypothesis 3. Tourism enterprises must accept government supervision consciously,
comply with various environmental regulatory policies issued by the government, and
assume primary responsibility for the quality of tourists” experience of tourism services [43].
Service quality is the core competitiveness of tourism enterprises. They will improve the
safety awareness and management level of scenic spots and star hotels, and launch various
tourism products such as health care, camping, and research to create a safe, happy, and
comfortable tourism atmosphere for tourists. However, some enterprises may reduce
service quality for short-term economic benefits, and even their safety facilities and catering
safety may fall below government standards. Therefore, the game strategy of tourism
enterprises is to implement “high-level services” or “low-level services” for tourists. It
is supposed that the probability of tourism enterprises choosing the “high-level services”
strategy is y, and that the probability of choosing the “low-level services” strategy is 1 — y,
where y € [0, 1]. When tourism enterprises implement a “high-level services” strategy, they
invest more in improving infrastructure to create a comfortable travel environment and train
employees to improve service quality. In turn, enterprises earn economic benefits (such as
higher ticket proceeds). When enterprises adopt a “low-level services” strategy, their input
costs are relatively low, and enterprises reap economic rewards in cost savings accordingly.

Hypothesis 4. Tourists are core stakeholders in ecotourism in national parks as they are
both practitioners and service recipients of tourism enterprises. Their evaluation of the
effect of government supervision and the service level of tourism enterprises can greatly
affect the future development of ecotourism in national parks [48]. Tourists may have
different personal preferences, with some preferring the ecotourism model of national
parks while others may be reluctant to participate. Therefore, the game strategy of tourists
is to choose whether to “participate in ecotourism” or “not participate in ecotourism”. Let
the probability of tourists choosing the “participating in ecotourism” strategy be z, and
the probability of choosing the “not participating in ecotourism” strategy be 1 — z, where
z € [0, 1]. When tourists participate in ecotourism in national parks, they can experience the
benefits of a high level of service, such as recreational value, which can also stimulate their
awareness of nature conservation and patriotism. On the other hand, the utility for tourists
experiencing a low level of service is relatively low. Correspondingly, tourists gain utilities
when they choose to spend their time elsewhere rather than participating in national park
ecotourism. The relevant parameters and their meanings are shown in Table 1.

Table 1. Relevant parameters and their meanings.

Parameter Meaning

Cy The regulatory costs paid by the government.

G The basic revenue of the government generated by tourists participating in ecotourism, visiting the local area,
promoting economic development, and paying taxes.

A Appropriate subsidies given by the government to tourism enterprises that provide high-level services during
government supervision.

S Fines imposed by the government on tourism enterprises that provide low-level services under government
supervision.

H, Benefits to the government from improved reputation or other social benefits due to tourists” experience of

high-level local tourism services under government supervision.
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Table 1. Cont.

Parameter Meaning
o Damage to the image of the local government when tourists experience low-level local tourism services without
2 government supervision, where negative news may be spread through media channels.
C The cost paid by tourism enterprises for environmental governance of scenic spots, construction of
2 infrastructure and service facilities, and employee training when adopting high-level services.
Cs The cost paid by tourism enterprises for low-level services (C; > C3).
M The economic benefits (such as tourists’ consumption income, etc.) obtained by tourism enterprises when they
! provide high-level services.
M; The economic benefits obtained by tourism enterprises when they adopt low-level services (M; > M).
R The utilities experienced by tourists participating in national park ecotourism when they receive a high level
! of service.
R The utilities experienced by tourists participating in national park ecotourism when they receive a low level of
2 service (R; > Rp).
R The utilities gained by tourists from spending their time elsewhere rather than engaging in ecotourism in
3 national parks.
3.2. Model Construction
Figure 1 shows the logical relationships between the three parties involved in eco-
tourism in national parks. Based on the research hypotheses and parameter settings out-
lined above, the game matrix for the mixed strategy of the government, tourism enterprises,
and tourists is presented in Table 2.
local government
provide tourism products and services
tourism enterprises ; _________________________________________________________ ’ tourists
travel consumption
Figure 1. Logical relationships of the three-party evolutionary game model.
Table 2. Payoff matrix for the local government, tourism enterprises, and tourists.
Local Participate in Ecotourism (z) Not Participate in Ecotourism (1 — z)
Governn}enthoux:ism High-Level Low-Level High-Level Low-Level
Enterprises/Tourists Services (y) Services (1—y) Services (y) Services (1—y)

supervise (x)

not supervise (1 — x)

(G—Cy— A+ Hy,M
—Co+ A, Ry — M)

(G,M; —Cy, Ry — My)

(G=C+S, M, —C;
—S5,Ry — M)
(G - HZ/ MZ - C31
Ry — M)

(=C1—A,—C+AR3) (S—Ci,—C3-5, R3)

(O/ _CZI RS) (O/ _C3/ RS)
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4. Analysis of Tripartite Evolutionary Stability Strategy
4.1. Tripartite Evolutionary Stability Strategy Solutions
Let us denote the expected return of the local government choosing the “supervision”

strategy as E11, the expected return of the local government choosing the “non-supervision”
strategy as Ejp, and the average expected return as E;. We have:

En=yz2(G-C—-A+H)+y(1-2)(-C1 = A) +(1-y)2(G-C +5) + (1 -y)(1 - 2)(S - C1)

dx
F(x) = e
Ey = xz(M; —

=yzHy —yA—-yS+2G+S-C M)
Eip =yzG+ (1 —-y)z(G— Hy) = ZG — ZHy + yzH, 2)
Ey = xE;1 + (1 —x)Ep 3)

According to Equations (1)—(3), the replicating dynamic equation of local government’s
game strategy is:

=x(E;1 — E1) =x(1 —x)(E;1 — Ep2) = x(1 — x)(yzHy —yzHy —yA —yS+zH, + S — Cq) 4)

Let H(z) = yzH; —yzHp, — yA —yS +zHy + S — C1. From the stability theorem of
differential equations, we can know that the probability of the government choosing
the regulatory strategy is in a stable state, which should meet the following conditions:

d(F . A+yS+C1—S d(F
F(x) = 0and "5 < 0, First, when z = z* = YHSEAS H(z) = 0, 450 — 0, F(x) = 0.
_ yA*FyS‘FCl*S

In this case, all of x are in a state of evolutionary stability. When z# z* = Yy, TG/
there are two kinds of situations:
Situation 1: when yH; — yHy + Hy > 0, agi‘z) > 0. So, H(z) is an increasing function

of z. When z > z*, H(z) > 0, in this case W‘ < 0. Hence, x = 1 is the govern-

ment’s evolutionary stability strategy. Conversely, when z < z*, H (z) < 0, in this case

d(F(x))

T ‘X:O < 0. Hence, x = 0 is the government’s evolutionary stability strategy.

Situation 2: when yH; —yHy + Hy <0, agiz) < 0. So, H(z) is a decreasing function

of z. When z > z*, H(z) < 0, in this case 51(1;7(;))‘ 0 < 0. Hence, x = 0 is the govern-
x=

ment’s evolutionary stability strategy. Conversely, when z < z*, H(z) > 0, in this case

d(F(x))

7= ‘ < 0. Hence, x = 1is the government’s evolutionary stability strategy.

Denoting the expected return of the tourism enterprises choosing the “high-level
services” strategy as Ejj, that of choosing “the low-level services” strategy as Ejy, and that
of the average expected return as Ej, then:

Co+A)+x(1-2)(—C+A)+(1—x)z(M1 —C) +(1—x)(1—2)(—Cy) =xA+zM; —C,  (5)

Eyx» = xZ(Mz —C3— S) + x(l — Z)(—Cg — S) + (1 — X)Z(M2 — C3) + (1 — x)(l — Z)(—C3) = —xS+zMp — C;3 6)

Ey =yEx1+(1—y)Ex (7)

By Equations (5)—(7), the replicating dynamic equation of tourism enterprises’ game
strategy is:

— Y y(Ex — E2) = y(1 = y)(Ex1 — Eza) = y(1 — y)(xA + x5 + z2My — zM, — Cy + C3) 8

Let G(x) = xA+ xS +zM; — zMj — C; + C3. From the stability theorem of differential
equations, we know that the probability of tourism enterprises choosing “high-level service
strategy” is in a stable state, which should meet the following conditions: F(y) = 0 and
d(l;i(yy)) < 0. Because agg{@ > 0, G(x) is an increasing function of z. When x = x* =

%, G(x) =0, d(l;i(yy)) = 0, F(y) = 0, in this case, all of y are in a state of
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E31 = xy(R1
dz
i z(Es1 —

— M) +x(1=y)(Rz = Mz) + (1 = x)y(Ry = My) + (1 = x)(1 = y)(R2 — Mp)

evolutionary stability. When x > x*, G(x) > 0, at this time d(l;i(yy)) L < 0. Hence, y =1
y:
is the evolutionarily stable strategy of tourism enterprises. Conversely, when x < x*,

G(x) < 0, in this case d(I;i(yy)) < 0. Hence, y = 0 is the evolutionarily stable strategy of

tourism enterprises.

Denoting the expected return of tourists choosing the strategy of “participating in eco-
tourism” as E3;, the expected return of tourists choosing the strategy of “not participating
in ecotourism” as Esp, and the average expected return as E3, then:

9

:le—sz—yM1+yM2+R2—M2 ©)
E3 = xyRz +x(1 — y)R3 +(1- X)yR3 +(1-x)(1— y)R3 =Rj (10)
E3 = ZE21(+1 — Z)Ezz (11)

According to Equations (9)—(11), the replicating dynamic equation of tourists’ game
strategy is:

E3) = z(1 —z)(E31 — E2) = z(1 — z)(yRy —yRy — yM; + yM> + Ry — M — R3) (12)

Let K(y) = yR1 —yRy — yM; + yMy + Ry — My — R3. According to the stability
theorem of differential equations, the probability of tourists choosing to “participate in
ecotourism” is in a stable state, which should meet the following conditions: F(z) = 0

My+R3—R d(F .
and 4£ ( dEE) o, Wheny = y* = %,K(y) =0, % =0, F(z) = 0. At this
time, .all of z are in a state of evolutionary stability. When y # y*z%, there are
two kinds of situations:

Situation 1: when Ry — Ry — M + M, > 0, # > 0, so K(y) is an increasing

function of y. When y > y*, K(y) > 0, in this case %‘ < 0. Hence, z = 1is

tourists’ evolutionary stability strategy. Conversely, when y <7y*, K(y) < 0, in this case
d(F(z))

7 < 0. Hence, z = 0 is tourists’ evolutionary stability strategy.

z=0

Situation 2: when Ry — Ry — M + M, <0, ( ) <0, so K(y) is a decreasing function of

y. Wheny > y*, K(y) < 0, in this case w < 0.Hence, z = 0is tourists’ evolutionary
d(F(z))
dz

stability strategy. Conversely, when y < y*, K(y) > 0, in this case < 0. Hence,

z = 11is tourists” evolutionary stability strategy. -
By combining Equations (4), (8) and (12), the replicating dynamic equation of govern-

ment, tourism enterprises and tourists can be obtained as follows:

F(x)=x(1—-x)(yzHy —yzH, —yA—yS+zHy, + S — ()
F( ) ( )(xA+xS+zM1 —ZMz—C2+C3) (13)
F(z) = z(1 = z)(yRy — yRa — yM; + yMz + Ry — Mp — R3)

4.2. Stability Analysis of Equilibrium Points

The asymptotically stable solution of the replication dynamic equation in the multi-
group evolutionary game must be the pure strategy Nash equilibrium point. Therefore, if
F(x) = F(y) = F(z) = 0, the following eight potential equilibrium points can be obtained,
including Dl(O, 0, 0), D2(0, 0, 1), D3(0, 1, 0), D4(1, 0, 0), D5(0, 1, 1), Dé(l, 1, 0), D7(1, 0, 1),
and Dg(1, 1, 1), each of which can be seen in Table 3.
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Table 3. Stability of potential equilibrium points.

Equilibrium Point AM Ar A3
D1 (0,0,0) S—QC —C+C3 Ry — My — R3
D»(0,0,1) Hy+5—-C M —M;—Cy+Cs (=1)(Ry — My — R3)
D3(0,1,0) (-1)(A+Cy) (=1)(=C+G3) Ry —M; —R3
Dy4(1,0,0) (-1)(S - C1) A+S—Cp+C3) Ry — My — Ry
Ds(0,1,1) H-A-G (—=1)(M; — My — C2 +G3) (—1)(R; —M; — Ry)
De(1,1,0) A+C (=1)(A+S—Cy+C3) Ry — M; — Ry
D7(1,0,1) (-1)(H2+S—-(Cy) A+S+M —M;—C+Cs (=1)(Rp — My — R3)
Ds(1,1,1) (-1)(H1—A—-Cy) (-1)(A+S+M;—My —Ca+C3) (—=1)(Ry — My — R3)

In this paper, the Lyapunov indirect method and Jacobian matrix are used to judge
the stability of equilibrium points. When all the eigenvalues in the Jacobian matrix are less
than 0, the equilibrium point is one of an evolutionarily stable strategy (ESS) [49]. When
at least one of the eigenvalues in the Jacobian matrix is greater than 0, the equilibrium
point is unstable. When all the other eigenvalues in the Jacobian matrix are less than 0,
except for the eigenvalue 0, the equilibrium point is in a critical state and the stability of the
equilibrium point cannot be determined. Then, we judge the stability of the eight potential
equilibrium points above. Specific calculations are as follows:

9F(x) 9F (x) 9F (x)
agf) F)?'% ) ag? )
(x,y,2) = L E)yy o
dF(z dF(z dF(z
i ol o (14)
(1—2x)(yzH1 —yzH, —yA —yS+zH, + S — Cy) x(1—x)(zHy —zH, — A—5) x(1—x)(yHy —yH, + Ha)
= y(1—y)(A+59) (1—2y)(xA+xS+zMy —zM — C; + C3) y(1—y)(My — My)
0 Z(l—Z)(Rl—Rz—M1+M2> (1—22)(]/R1—]/R2—]/M1 +yM2+R2—M2—R3)

Combining Tables 1 and 3, it can be seen that (—1)(—C2+ C3) > 0,and A+ C; >0,
so D3(0,1, 0) and Dg(1, 1, 0) cannot meet the conditions required by ESS. When enterprises
provide low-level services, this will reduce the tourists” experience and thereby reduce
future tourism income. Therefore, the economic benefits of these enterprises in the long
run will certainly be lower than those of enterprises that provide high-level services, that
is, My < Mj. Under this condition, the stable ones of the remaining potential equilibrium
points can be found by adding constraints. Based on the above reasoning, the following six
cases can be obtained:

Case 1: when S — C; < 0and Ry — My — R3 < 0, D1(0, 0, 0) is an ESS.

Case2: when Hy+S—C; <0 and M| — M, —C,+C3<0and Ry — My —R3 >0,
D»(0,0, 1) is an ESS.

Case3: when S —C; >0and A+ S —Cy +C3 < 0and Ry — My — R3 < 0, Dy(1, 0, 0)
is an ESS.

Case4: when HH —A—-C; <0 and M — My —Cy;+C3 >0 and Ry — Mj; —R3 >0,
D5(0,1, 1) is an ESS.

Case5:when Hy +S—C; >0 and A+ S+ M; —M; —C+C3 <0 and Ry — Mp —
Rz >0, Dy(1,0,1) is an ESS.

Case6: whenHy —A—-C; >0and A+S+M; —Mp—C,+C3 >0 and Ry — M; —
R3 >0, Dg(1,1, 1) is an ESS.

5. Simulation Analysis Using Wuyishan National Park as a Case Study

This study constructs a game matrix to identify the core interests in the ecotourism
development process of national parks and analyze the evolutionary results. The findings
suggest that under the constraint of case 6, the stable result of system evolution Dg(1,1,1)
is the optimal state of the system. To verify the effectiveness of the evolutionary stability
strategy analysis of the system, this paper uses actual case data of Wuyishan National Park
and conducts numerical simulations using MATLAB 2016a software. The data used in this
study are collected from various sources such as CCTV news (https://baijiahao.baidu.com/
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5?71d=1699019669959780356&wfr=spider&for=pc, accessed on 2 December 2022), Xinhua net
(https:/ /baijiahao.baidu.com/s?id=1746437869586114990&wfr=spider&for=pc, accessed
on 2 December 2022), Taihai net (http://www.taihainet.com/news/fujian/napi/2021-02-
19/2480186.html, accessed on 2 December 2022), (https://baijiahao.baidu.com/s?id=17
46180454636588790&wir=spideré&for=pc, accessed on 2 December 2022), relevant tourist
data published by the Fujian Provincial Forestry Administration, and case data from the
relevant literature [50].

According to the data collected, it is estimated that Wuyishan National Scenic Area
received a total of 1.96 million tourists in 2021, generating ticket proceeds of CNY 214.99 mil-
lion, sightseeing bus income of CNY 0.70 million, and bamboo raft income of CNY 0.57 mil-
lion. The economic benefits obtained by tourism enterprises when they adopt a high level
of service, including ticket revenue, sightseeing bus income, income from bamboo raft,
and income from providing rich and varied tourism products such as research, health care,
and camping, totaled CNY 352.09 million. On the other hand, the economic benefits to
enterprises from adopting low-level services included only CNY 214.99 million in ticket
income. Based on the profit margin of 30% of tourism enterprises, the cost to enterprises
of adopting high- and low-level services is CNY 270.84 million and CNY 165.38 million,
respectively. Based on the 25% corporate income tax rate, the government’s underlying
earnings were CNY 20.31 million. By referring to the relevant literature [50], it can be seen
that the per capita consumer expenditure and per capita consumer surplus of tourists in
Whuyishan National Scenic Area in 2019 were CNY 1237.66 and CNY 1072.39, respectively.
Then, the per capita national income growth rate was calculated according to the per capita
national income from 2019 to 2021 published by the National Bureau of Statistics. It was
estimated that the per capita consumer expenditure and per capita consumer surplus of
tourists in Wuyishan National Scenic Area in 2021 were CNY 1427.33 and CNY 1236.73,
respectively.

Next, the tourists participating in ecotourism experience the utilities of obtaining
a high level of service (recreational resource use value) = (per capita consumer expen-
diture + per capita consumer surplus) x the number of tourists received by the scenic
spot = CNY 5221.56 million. Finally, the remaining parameters are reasonably set based
on the realistic situation and stability constraints: C;: CNY 20 million, A: CNY 60 million,
S: CNY 80 million, Hy: CNY 100 million, Hy: CNY 90 million, R: CNY 3655.09 million,
and R3: CNY 3400 million. All parameter settings and calculation processes are shown
in Table 4.

Using the data presented above, we simulated and analyzed the stability of different
initial probability evolution game systems for the local government, tourism enterprises,
and tourists under ideal conditions. We then explored the influence of key parameters on
system stability based on initial probabilities of x = 0.5, y = 0.5, and z = 0.5. Finally, we
used the simulation results to offer policy recommendations for promoting the coordination
mechanism of subjects of interest in Wuyishan National Park’s ecotourism development.

Table 4. Parameter setting and calculation process.

Parameters

Numerical Value Calculation Process

M,

352.09

In 2021, the Wuyishan National Scenic Area received 106,600 tourists during the Spring Festival
and 134,100 tourists during May Day, and it is estimated that 565,800 tourists were received during
6.18-9.30, and that 75,000 tourists were received during National Day. Based on the number of
tourists received during the Spring Festival, May Day, and National Day holidays, the number of
tourists received during other legal holidays in China, such as New Year’s Day, Qingming Festival,
and Dragon Boat Festival, are converted respectively. Next, according to the number of tourists
from 18 June to 30 September, combined with the 24% of tourists received in the off-season
(December to February the following year) and the 76% of tourists received in the peak season
(March to November), and converting the number of tourists received in the rest of the time, it is
concluded that the total number of tourists received by Wuyishan National Scenic Area in 2021 was
1.96 million.
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Table 4. Cont.

Parameters

Numerical Value

Calculation Process

M,

352.09

During the May Day holiday, the ticket income of Wuyishan National Scenic Area totaled CNY
14.80 million. When scaled to the correct proportions, the ticket income of scenic spots in 2021 was
CNY 214.99 million, the number of sightseeing vehicles was 0.70 million, and the number of
bamboo rafts was 0.57 million.

M; = ticket income 214.99 + sightseeing car 49 (CNY 70/per person x 0.70 million visits) + bamboo
raft 74.1 (CNY 130/per person x 0.57 million visits) + elderly health care project 10 (1.96 x the
proportion of the elderly population in China 18.9% X the proportion of the elderly choosing
healthcare projects 5% x the average cost of healthcare 500) +primary and secondary school
students research project 4 (1.96 x the population of primary and secondary school students in
China 20% x the proportion of the primary and secondary school students choosing research
projects 5% x the average cost of research projects 200) = CNY 352.09 million

M

214.99

only includes ticket income, CNY 214.99 million

C

270.84

Referring to the data from Global Journey net and combining with the interviews of tourism
practitioners and relevant experts, 30% is measured as the average profit margin of tourism
enterprises. C; = 352.09/130% = CNY 270.84 million. (https:

/ /www.huangiulew.com/Ivyoudaquan/guizhouqianhumiaozhailvyougonglue/69195.html,
accessed on 2 December 2022)

G

165.38

According to the 30% profit rate of tourism enterprises,
C3 =214.99/130% = CNY 165.38 million

20.31

Based on the corporate income tax rate of 25%,
G = (352.09-270.84) x 25% = CNY 20.31 million

Ry

5221.56

The per capita consumer expenditure and per capita consumer surplus of tourists in the Wuyishan
National Scenic Area in 2019 were CNY 1237.66 and CNY 1072.39, respectively. Then, the per
capita national income growth rate was calculated according to the per capita national income from
2019 to 2021 published by the National Bureau of Statistics. It was estimated that the per capita
consumer expenditure and per capita consumer surplus of tourists in the Wuyishan National
Scenic Area in 2021 were CNY 1427.33 and CNY 1236.73, respectively.

Ry = (per capita consumer expenditure + per capita consumer surplus) x the number of tourists
received by the scenic spot = (1427.33 + 1236.73) x 1.96 = CNY 5221.56 million

VRN

Hp
Ry

3655.09
3400

Reasonable assignment of values based on actual conditions and stability constraints

5.1. Influence of Different Initial Probabilities on the Stability of the Evolutiuonary Game System

In order to examine the impact of different initial probabilities on system stability, we

tested the stability of the system under unchanged limited parameters while varying the
initial probabilities of the government choosing a “supervision” strategy, tourism enter-
prises choosing “high-level services”, and tourists choosing to “participate in ecotourism”.
We tested five initial values for each participant’s initial probability: 0.1, 0.3, 0.5, 0.7, and
0.9. Table 5 shows the parameter assignment for case 6, with units given in CNY million.
Figure 2 displays the simulation results, including a 3D simulation diagram of the strategy
selection evolution of local governments, tourism enterprises, and tourists (Figure 2a)
and the effects of local governments, tourism enterprises, and tourists on their respective
decisions under different initial probabilities (Figure 2b—d).

Table 5. Parameter set of simulation analysis satisfying constraint case 6.

Influence
Factor

Cy

G

Hy A S M, M, R4 R3

Numerical
value

20

270.84

165.38 100 60 80 352.09 214.99 5221.56 3400
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Figure 2. The evolution towards the stable equilibrium point Dg (1, 1, 1). (a) Evolutionary process of
the three plays; (b) evolutionary process of local governments; (c) evolutionary process of tourism
enterprises; (d) evolutionary process of tourists.

Our analysis indicates that, under the parameter conditions of evolutionary stability
strategy Dg (1,1,1), different initial probabilities do not affect the strategic evolution of each
participant, which ultimately reaches an ideal equilibrium state (supervise, implement high-
level services, and participate in ecotourism). However, different initial probabilities impact
the time it takes for the system to reach a stable state, with larger initial probabilities leading
to shorter times required to stability. Therefore, we recommend that in the development
stage of ecotourism in national parks, the government should strengthen its supervision
of tourism enterprises and encourage them to adopt high-level services to attract foreign
tourists to participate in ecotourism.

5.2. Sensitivity Analysis of Key Elements

This section focuses on analyzing the impact of four crucial parameters on the stability
of the evolutionary system: government subsidy, economic income earned by enterprises
through high-level services, utilities obtained by tourists participating in ecotourism in
national parks, and utilities obtained by tourists spending their time elsewhere. The study
assumes that other parameters remain constant during the sensitivity analysis of key
elements, and the initial probabilities of the three parties in the game are set to 0.5 each.

5.2.1. Impact of A on System Evolution

To study the impact of government subsidy on the system evolution, A is varied at
three levels, 50, 60, and 70, representing low, medium, and high levels of government
subsidy. The strategy evolution paths of local government, tourism enterprises, and
tourists are compared, and the results are presented in Figure 3. Figure 3a shows the three-
dimensional simulation diagram of strategy selection evolution under different government



Forests 2023, 14, 1590

13 of 21

subsidies, and Figure 3b—d show the impact of local governments, tourism enterprises, and
tourists on their respective decisions under different levels of government subsidies.

1 — —

; ——A=50
—— A=50 /
——A=60 /) AR
A=70 / A=T0
/

o
o
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(a) (b)
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©
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Time Time
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Figure 3. Stability analysis of the evolutionary game system under different government subsi-
dies. (a) Evolutionary process of the three plays; (b) evolutionary process of local government;
(c) evolutionary process of tourism enterprises; (d) evolutionary process of tourists.

It is observed that the amount of government subsidy does not affect the three parties’
ability to reach a stable state, but that it does affect the speed at which they reach it. As
shown in Figure 3b, when government subsidies are smaller, local governments’ speed
in selecting “supervision” strategies increases significantly. This could be because the
government has reduced its spending on subsidies and can allocate additional resources
to increase human and material investment in supervision, or because subsidies and gov-
ernment supervision (carrot and stick) are substitutes in incentivizing tourism enterprises
to offer high-quality services. The three curves in Figure 3c—d almost overlap, indicating
that different levels of government subsidies do not affect the speed at which tourism
enterprises and tourists reach a stable state. Therefore, to promote the adoption of high-
level services by tourism enterprises, the government should set subsidies reasonably and
increase the enthusiasm of tourism enterprises.

5.2.2. Impact of M; on System Evolution

Assuming that other parameters remain constant, we investigate the impact of eco-
nomic benefits (M;) on the stability of the evolutionary system. We examine low, medium,
and high levels of economic benefits, represented by M; values of 300, 352.09, and 400,
respectively. The simulation results are shown in Figure 4a—d. By comparing the evolu-
tion process of the three parties under different economic benefits, we find that the local
government, tourism enterprises, and tourists gradually tend towards the ideal state of
supervising, implementing high-level services, and participating in ecotourism. The time
taken by tourists to reach the stable state is consistent with the benchmark model.
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Figure 4. Stability analysis of the evolutionary game system under different economic benefits.
(a) Evolutionary process of the three plays; (b) evolutionary process of local government; (c) evolu-
tionary process of tourism enterprises; (d) evolutionary process of tourists.

Figure 4b,c show that when the economic benefits obtained by tourism enterprises
from adopting high-level services are higher, tourism enterprises reach stable states faster,
while the speed of reaching a stable state slows down for the government. This may be
again due to the substitution effect of carrot and stick (when higher economic benefits
increase the tourism firms’ self-motivation of offering high-level services the government is
less incentivized to supervise, which is costly for the government). However, the evolution
speed of tourists under these three conditions is almost the same.

Overall, different economic benefits have a limited impact on the strategic evolution
of the three parties but do impact the evolution speed of enterprises and governments.
Therefore, tourism enterprises should actively develop forest tourism projects such as
forest health, research, woodland walking, and negative ion baths in order to improve their
service quality and attract more tourists.

5.2.3. Impact of R; on System Evolution

Assuming other parameters remain constant, let Ry be 4000, 5221.56, and 6000, rep-
resenting low, medium, and high utilities obtained by tourists participating in national
park ecotourism and experiencing high-level services. Figure 5a—d displays the simulation
results. It is evident from Figure 5 that the utilities obtained by tourists influence the evolu-
tion speed of each participant, particularly the tourists. As utility increases, tourists hasten
their selection of a “participating in ecotourism” strategy, and the time taken for local
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probability (y)

governments and tourism enterprises to reach the evolutionarily stable state is reduced
accordingly. When R; is small, as in the case of Ry = 4000, the driving force of tourists’
participation in national park ecotourism is insufficient, leading to slow evolution towards
the evolutionarily stable state compared to the benchmark model. Therefore, from the
perspective of tourists, the ability to directly consume items in tourism resources and obtain
higher ecological and environmental effects during the tourism process is crucial to their
willingness to participate in national park ecotourism.

—R1=4000 ——R1=4000
— R1=5221.56

—— R1=522156
R1=6000 / R1=6000
/'/

o
©
T

probability (x)

0.6 [

08

06 |/

1 — — e —

R1=4000 _— R1=4000
R1=5221.56 - R1=5221.56
R1=6000 / R1=6000

08¢+ |/

probability (z)

061

0.02

0.04 0.06 0.08 0.1 0 0.01

0.02 0.03 0.04
Time

(c) (d)

Figure 5. Stability analysis of the evolutionary game system under different utilities. (a) Evolutionary
process of the three plays; (b) evolutionary process of local government; (c) evolutionary process of
tourism enterprises; (d) evolutionary process of tourists.

5.2.4. Impact of R3 on System Evolution

The simulation results in Figure 6a—d show the impact of R3 = 2400, 3400, and 4400 on
the evolution of the system. High R3 values lead to the failure of local governments, tourism
enterprises, and tourists to reach the ideal state (i.e., supervising, implementing high-level
services, participating in ecotourism). Figure 6b,c reveals that as tourists do not engage
in ecotourism activities in national parks and seek more recreational utilities elsewhere,
the behavior of local governments and tourism enterprises fluctuates, while the stability
strategy of tourists changes from “participating in ecotourism” to “not participating in
ecotourism”. Therefore, tourists are more likely to participate in national park ecotourism
when the recreational and entertainment utilities available to them elsewhere are limited.
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Figure 6. Stability analysis of the evolutionary game system under different utilities. (a) Evolutionary
process of the three plays; (b) evolutionary process of local government; (c) evolutionary process of
tourism enterprises; (d) evolutionary process of tourists.

6. Discussions

Throughout the global history of national parks development, ecotourism has been
an integral part of the process. However, prior to the implementation of the pilot national
park system in China, most nature reserves lacked clear planning for the development of
ecotourism. They primarily focused on conservation priorities and neglected the potential
for tourism activities. Insufficient investment in conservation funds and fragmented
management led to numerous challenges in the development of ecotourism within the
original nature reserves, hindering the advancement of progress in an organized manner.
Clearly, the original positioning of ecotourism in nature reserves does not align with the
development concept of national parks, necessitating a redefinition of the direction for
ecotourism development. Consequently, China is committed to establishing a new natural
reserve management system centered on national parks and requires an urgently needed
public participation model for ecotourism development and strategic decision making.
Therefore, this paper constructs a tripartite evolutionary game model to study the interest
coordination between the government, tourism enterprises, and tourists in the process of
ecotourism development in national parks.

The paper differs from the existing literature in four main aspects. Firstly, in terms
of research focus, previous ecotourism-related studies have predominantly concentrated
on rural [41], agricultural [43], and forest [51] areas, with limited research undertaken on
ecotourism within national parks. Thus, this paper adopts an evolutionary game approach
when analyzing the coordination mechanisms of interests in the development process of
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ecotourism, using national parks as the context. Secondly, regarding the research content,
while existing studies have primarily considered the involvement of local communities in
ecotourism development [52,53], they have overlooked the significant role of tourists as
important participants in promoting the sustainable development of ecotourism within
national parks. Tourists serve as a crucial link to achieving potential economic, social and
environmental benefits. Consequently, this paper places equal emphasis on the government,
tourism enterprises, and tourists within the analytical framework in order to explore
mutually beneficial relationships. Thirdly, there have been differences between the variable
design of previous studies and the actual situation [43]. This paper adjusts the variables
according to the actual situation through interviews and surveys, adopting a method that
is more attuned to the realistic situation of the development of ecotourism in Wuyishan
National Park. Finally, the existing literature on the evolutionary game of ecotourism has
not been discussed in the simulation part based on specific field cases [41,47]. This paper
conducts numerical simulation by consulting the case data of Fujian Provincial Forestry
Bureau, news reports, and the relevant literature, and the simulation results can provide
decision-making references for the ecotourism development of Wuyishan National Park.
To some extent, the reliability of the results is enhanced by the decisions taken.

This paper discusses the conflicts of interest and coordination mechanisms of the tri-
partite stakeholders in the development of national park ecotourism. However, it does not
take into account the strategic choices of other stakeholders such as community residents
and non-governmental organizations, bringing certain limitations. In future research, com-
munity residents and non-governmental organizations should be included in the existing
research framework of multi-agent behavioral choice for the development of national park
ecotourism in order to further explore the impact of multi-agent behavior choice strategies
on the development of national park ecotourism, with a view to seeking the best plan for
the sustainable development of national parks. In addition, the case study selected for
this paper was Wuyishan National Park, which is a “double heritage site” in the world,
and did not fully compare with the other four national parks in China (Sanjiangyuan
National Park, Giant Panda National Park, Northeast Tiger and Leopard National Park and
Hainan Tropical Rainforest National Park). Therefore, future studies can further focus on
the comparative analysis of the evolutionary game paths of different stakeholders in the
development process of ecotourism in the first batch of different national parks in China
and summarize the common development paths and countermeasures for ecotourism
development in national parks.

7. Conclusions

Ecotourism in national parks involves multiple stakeholders and requires good coor-
dination and incentive mechanisms. This paper constructs a tripartite evolutionary game
model, involving local governments, tourism enterprises, and tourists, to analyze the
stability of the parties” evolutionary strategies, the stability of the game system’s equilib-
rium strategy combination, and the influence of key variables on the strategic evolution
and stability results. The validity of the evolutionary game process and results is tested
using simulation analysis, with Wuyishan National Park taken as an example. The main
conclusions and recommendations are as follows:

(1) The sustainable development of national park ecotourism requires the collaborative
participation of multiple stakeholders, and the three stakeholder groups will influence
each other’s strategy selection during the game process. The three stakeholders will
eventually reach the ideal state (supervise, implement high-level services, and participate
in ecotourism) if the following three constraints are met: (i) The reputation and other social
benefits for the government brought by tourists when they experience high-level local
tourism services is greater than the sum of the supervision cost and subsidies paid by
the government. (ii) The sum of government subsidies and profits obtained by tourism
enterprises offering a high level of tourism services is greater than the difference between
profits by and government fines issued to enterprises offering a low level of tourism



Forests 2023, 14, 1590

18 of 21

services. (iii) The utility of tourists participating in ecotourism in national parks with a
high-level of tourism services is greater than the utility of tourists choosing to spend their
time elsewhere.

(2) The government can effectively promote the evolution of tourism enterprises and
tourists towards the direction of “implementing high-level services” and “participating
in ecotourism”, respectively, through direct subsidy policies. However, different amounts
of government subsidies have little impact on the speed at which tourism enterprises
and tourists reach a stable state, and excessive subsidy expenditure does not promote the
government itself. Instead, it will slow the industry’s evolution to a stable state.

(3) The economic benefits obtained by tourism enterprises from adopting high-level
services have the most obvious impacts on tourism enterprises themselves, while their
influence on local governments and tourists is weak. Low, medium, and high economic re-
turns can make the tripartite game realize the ideal equilibrium state (supervise, implement
high-level services, and participate in ecotourism). When the economic benefits are higher,
tourism enterprises evolve to a stable state faster, but the government evolves more slowly.

(4) The utilities obtained by tourists who participate in national park ecotourism and
experience high-level services can actively promote the steady evolution of the system
towards the ideal equilibrium (supervise, implement high-level services, and participate in
ecotourism). The higher the utilities are, the faster the evolution speed will be. However,
when tourists choose to go elsewhere to obtain more utilities, the tripartite game players
find it difficult to reach a stable state, leaving the local government and tourism enterprises
in a state of repeated fluctuations in strategic choices, while tourists turn to the strategy of
“not participating in ecotourism”.

Based on the research conclusions presented, promoting the sustainable development
of ecotourism in national parks requires coordination and efforts from all three parties
involved. Thus, this paper offers suggestions for improvement from the perspectives of the
local government, tourism enterprises, and tourists.

(1) Local governments play a critical role in the development of ecotourism in national
parks. Therefore, these actors should leverage their functions to introduce relevant laws,
regulations, and management systems that strengthen the supervision and punishment
of stakeholders. Additionally, appropriate financial subsidies should be set up to support
and provide preferential treatment to tourism enterprises in order to promote development
efforts and service improvement. The government should take a leading role in enhancing
people’s awareness of ecological environment protection through publicity and education
to boost citizen participation in ecological tourism. This contribution will help to realize the
mutual benefits of environmental protection and tourism development in national parks.

(2) Tourism enterprises are responsible for providing ecotourism services in national
parks. Hence, they should actively respond to government regulations and improve
their awareness of environmental protection responsibility and service quality. They
should fulfill their main responsibility of tourism service quality by building high-quality
and affordable tourism service brands and promoting innovation in enterprise services.
They should also coordinate the interest relationships between tourist attractions, star
hotels, travel agencies, and franchise operators. By building a scientific and reasonable
supervision system and carrying out quality monitoring and evaluation, tourism enterprises
can implement a new credit-based supervision mechanism in national parks. Finally, they
should boost tourism consumption by building a natural education and interpretation
system for national parks and providing natural experience projects, including forest health,
recreation stations, woodland walks, and forest fun gardens.

(3) Tourists play an important role in the strategic choices of local governments and
tourism enterprises. They should consciously improve their ecological consciousness, estab-
lish the concept of ecotourism consumption, and support the development of ecotourism
in national parks. Tourists can use billboards, interpretation boards, tour guides, and staff
reminders to learn about the developmental history, ecology, cultural characteristics, and
man-land relationship of national parks. This knowledge will help them to standardize
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their behaviors, feel awe and care during the tourism process, and then actively practice the
concept of environmental protection and participate in ecological civilizational activities.
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