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Abstract 

With the support of the government, enterprises, local residents and consumers, the 
tourism industry has gradually become the pillar of China's tertiary industry. In this 
context, with the economic development, people's lifestyle is changing, and customers' 
demand for scenic spots is also changing. Therefore, whether the tourism experience of 
scenic spots can meet the growing material and cultural needs of consumers will become 
an important factor affecting the future development of scenic spots. In this paper, 
through the construction of cultural tourism integration tourism supply chain system, 
the scenic experience is divided into two parts: traditional basic experience and cultural 
experience, which shows that improving the cultural experience of scenic area will be 
the core content of the future development of scenic area. Based on the differential game, 
this paper constructs the dual channel supply chain of scenic spots and travel agencies, 
and compares the cost-benefit status of decentralized decision-making, cost sharing 
contract decision-making and centralized decision-making. The results show that: under 
the centralized decision-making, scenic spots and travel agencies can often better 
enhance the comprehensive experience value of tourist attractions and achieve the 
optimal benefits of the supply chain. This paper also provides suggestions on how to 
improve the cultural construction of scenic spots. 
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1. Introduction 

With the strong support of national policies, individuals, organizations and enterprises are 
constantly innovating and developing, and China's national economy is climbing. As a low-
carbon industry supported by the government, tourism plays an increasingly prominent role in 
the economy, and has gradually developed into a leading industry in China's tertiary industry. 
According to the data, the total number of domestic tourists in 2018 reached 5.539 billion, with 
a year-on-year growth of 10.8%. The contribution of tourism to the national GDP accounted for 
about 11.04% of the total [1]. According to the characteristics of high correlation and horizontal 
and vertical multi radiation, tourism can effectively promote population flow and promote the 
development of related industries. In the new era, consumers pay more attention to spiritual 
consumption [2]. This trend constantly promotes the existing tourism industry to continuously 
innovate the service of scenic spots and improve the service level. More and more people 
pursue a kind of tourism activity with cultural enjoyment as its content. Ma [3] proposed 
tourism cultural and creative products, pointing out that the design and development of 
tourism cultural and creative products is an important link in the tourism supply chain, which 
has an important impact on the development of tourism industry and the publicity of Chinese 
traditional culture. 

In terms of relevant policies, lochan [4] points out that the success of the relevant policies will 
directly determine the maximization of positive income and the minimization of negative 
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effects of tourism industry, and will affect the present state and future development trend of 
tourism industry in a country or region. In 2008, luo [5] pointed out that the relevant policies 
on Tourism in China are not in line with the current situation of China's development. China has 
entered a new stage of building socialism with Chinese characteristics in an all-round way, but 
there are still some legal loopholes and restrictions in the overall development of tourism 
industry. In 2017, Liu and Ji [6] pointed out that China's tourism policy has experienced four 
stages, which gradually changes from mandatory to government guidance and independent 
participation of enterprises. Gradually realize the reasonable and perfect policy, and provide 
support for the development of tourism industry. The literature [4] to [6] mainly shows the 
improvement of the government in tourism policy over the years. 

Many scholars have discussed the game analysis of the tourism industry. Xu [7] proposed that 
under the influence of negative externality effect, a scenic spot operator and two travel agency 
tourism supply chains should be established. According to the service level and the final price 
of the travel agency, the balance point of the largest income should be calculated by the 
backward induction method. Valentina [8] uses prisoner's dilemma to explain the development 
of sustainable development law. Li et al [9] pointed out that many side effects of the rapid 
growth of the tourism industry weakened the legitimacy of the positive tourism development 
strategy, and believed that appropriate strategies should be adopted instead of radical 
strategies. Weng and Li [10] established an evolutionary game model of tourism management 
department, tourism destination and tourists in view of the strategic choice of stakeholders in 
tourism destination social responsibility. The results show that the three groups should play 
their own functions. Tian and Wang [11] pointed out that in the case of imperfect market 
supervision, there is a complete but imperfect information dynamic game between consumers 
and travel agencies, and proposed that the commitment of travel agencies should be 
strengthened and the market supervision system should be improved. Huang et al [12] 
established the dynamic game model of "government tourism enterprise" and "tourism 
enterprise community", and used the stability of Jacobian matrix to judge the equilibrium 
strategy of each player. Gong [13] analyzed the ecological problems caused by the over 
development of tourism industry, made a game analysis on the stakeholders in the tourism 
supply chain, and suggested that tourists should play their subjective initiative in the process, 
the government should increase policy support, investors should do a good job in overall 
planning and management, and improve the overall goal. Cui [14] takes Zhujiayu ancient village 
in Jinan as an example to analyze the game among folk residents, enterprises, government and 
residents, government and tourists in tourism destination, and try to balance strategies, so as 
to provide reference for cultural tourism. Chen et al [15] considered the low-carbon 
consumption effect and basic consumption effect of scenic spots to analyze how the two supply 
chain systems of travel agencies in scenic spots achieve the optimal revenue of supply chain. 
Liu and Lin [16] established a game analysis between the government and tourism enterprises 
based on moral hazard, which shows that if we strengthen the constraints on enterprises with 
moral hazard, enterprises will choose a business model without moral hazard. Literature [7]-
[16] points out that scholars' Analysis on differential game of tourism industry in recent years. 

Zhang [17]on the integration of culture and tourism, pointed out that tourism and culture are 
one and two sides. Culture is the connotation of tourism and tourism is the carrier of culture. 
In view of its development, Liu and Zhang [18] pointed out that the fuzziness of industrial 
boundary and the integration of market demand promote the integration development of 
tourism industry and cultural industry, and the integration development of tourism industry 
and cultural industry needs corresponding integration mechanism and appropriate integration 
path. For the example of cultural tourism integration, under the advocacy of the Ministry of 
tourism and the Ministry of culture, let us have "poetry and distance" in the future. Xiao and Shi 
[19] Take Yangzhou as an example, and put forward the contribution to social welfare in the 
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protection, development and marketing of happiness under the background of cultural tourism 
integration. 

Based on the above literature review, although domestic and foreign scholars have made in-
depth research on the development prospects of tourism industry, the obstacles in tourism 
industry, and the situation analysis under the new situation of cultural tourism integration, 
taking scenic spots as an example, there is no relevant research on how to play games between 
scenic spots and travel agencies to achieve the best total income. The innovation of this paper 
is to put forward the cultural experience value of scenic spots to measure the integration of 
culture and tourism in scenic areas, and to allocate the income to a certain proportion. On this 
basis, the scenic spot and travel agency establish two-level supply chain, and analyze Pareto 
optimization under the condition of decentralized decision, cost sharing contract decision and 
centralized decision-making under the premise of government policy support. 

2. Model hypothesis 

2.1. Problem description 

Unlike traditional tourism, cultural tourism integration is based on the recognition of the 
culture of tourist attractions by the whole people. Cultural tourism integration refers to the 
integration of culture and tourism in the scenic areas from the aspects of channel, operation 
mode and experience mode. The difference of consumers' consumption in scenic spots is not 
only reflected in the cultural propaganda of scenic spots, but also in the value of consumers' 
cultural experience in scenic spots. This paper constructs the cultural tourism consumption 
system, and explains the connotation of the integration of culture and tourism through the 
separation of traditional experience and cultural experience in scenic spots. 

First, the experience value provided by scenic spots for consumers is divided into two parts. 
The first part is the basic part, which mainly includes the basic consumption of scenic spots for 
consumers, such as viewing, pleasing body and mind, expanding the horizon and understanding 
local customs and customs. The second part is to formulate plans for the future development of 
local tourist attractions in cooperation with scenic spots, travel agencies and government, The 
cultural experience of scenic spots is provided for the scenic area customers, which mainly 
includes the traditional culture and humanistic experience of the scenic spot, so as to enhance 
the comprehensive experience value of consumers. 

2.2. Symbol description 

Table 1. Symbol Description 
 Investment cost of scenic spots 

 Travel agency investment cost 

 Cost input function of scenic area operators 

 Cost input function of travel agency 

 
i = 1, 2 and 3 respectively represent the experience value of scenic spots under decentralized decision, cost 

sharing and centralized decision 

 Cost input coefficient of scenic spots 

 Cost input coefficient of travel agency 

 The influence coefficient of scenic spot investment on experience value 

 The influence coefficient of travel agency investment on experience value 

 
When the investment in scenic spots and cultural publicity reach a certain degree, the marginal effect on the 

overall experience value decreases 

 
The experience value of traditional scenic spots that consumers get when tourism agencies do not integrate 

culture and tourism 

 The basic market of scenic spots is the reaction of the basic experience of scenic spots to the market 

 The influence coefficient of travel agency propaganda on demand 

 The influence coefficient of total experience value on market demand 
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2.3. Basic assumptions 

The key participants of tourism industry mainly include scenic spots, government, travel 
agencies and customers. This paper mainly discusses the lowest cost and the best total income 
of scenic spots and travel agencies under the support of government policies. Scenic area (S) 
carries out services such as optimizing service environment, scenic area construction, cultural 
construction, maintenance guarantee and innovative experience, while travel agency (P) 
carries out cultural publicity and stimulates customers to strengthen the choice of cultural 
tourism products in the scenic area. In order to enhance the enthusiasm of travel agencies, 
scenic spots give travel agencies a certain amount of publicity cost subsidies, and the subsidy 
ratio is. The assumptions are as follows: 

S1: scenic spots and travel agencies are rational decision-makers, they have each other's 
relevant information, government policies are transparent, and ignore the impact of price on 
the market. 

S2: the investment of scenic spots for construction is Ts, and that of travel agencies for cultural 
publicity is Tp. The input costs of scenic spot operators and travel agencies are convex functions, 

and the cost is expressed by C. the cost functions of scenic spot operators and travel agencies 
are 

𝐶𝑠(𝑇𝑠) =
𝛾1

2
𝑇𝑠

2, 𝐶𝑝(𝑇𝑝) =
𝛾2

2
𝑇𝑝

2,                                                       (1) 

Where, γ1, γ2 is a constant greater than zero, which is the coefficient of cost function of scenic 
spot and travel agency respectively. 

S3: the goal of cultural tourism integration in scenic spots is to enhance the overall experience 
value of consumers in scenic spots. Different from the value of traditional physical products, its 
overall value should be directly proportional to the total investment of scenic spots and travel 
agencies. It is a dynamic variable, expressed by Q. 

𝑄 = 𝛼𝑇𝑠(𝑡) + 𝛽𝑇𝑝(𝑡) − 𝜃𝑄(𝑡),                                                       (2) 

Among them α, β, θ are constants greater than zero, α indicating the impact coefficient of scenic 
spot investment on experience value, β indicating the impact coefficient of travel agency 
publicity expenses on experience value, θ indicating that when the scenic spot investment and 
cultural publicity achieve a certain degree, the marginal effect on the overall experience value 
decreases. Q(0) = Q0 ≥ 0 it refers to the experience value of traditional scenic spots obtained 

by consumers without cultural tourism integration. 

S4: in the network society with more and more perfect information, information sharing causes 
the transparency of two-way choice, and the choice of customers is influenced by publicity 
effect and scenic spot experience value. This paper ignores the influence of customers' income 
on the choice, so the market demand of scenic spots is affected by travel agency publicity and 
total experience value. 

𝐷 = 𝐷0 + 𝜇𝑇𝑝(𝑡) + 𝜂𝑄(𝑡),                                                           (3) 

Among them D0,μ, η are constants greater than zero, D0 means the basic market of the scenic 
spot, is the response of the basic experience of the scenic spot to the market, μ represents the 
impact coefficient of travel agency publicity on demand, and η  represents the influence 
coefficient of the overall experience value on the market demand. 

S5: assuming that the market price remains unchanged, the profit distribution coefficients of 
scenic spots and travel agencies are φ  and 1 − φ , and the cash discount rate is ρ . For the 
convenience of writing and viewing, t will not be highlighted below. 
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3. Model construction and solution 

3.1. Non cooperative game analysis of scenic spots and travel agencies under 
decentralized decision 

Under the condition of non cooperation, both of them play the game according to the principle 
of maximizing their own interests: 

𝑅(𝑇𝑠1) = ∫ 𝑒(−𝑝𝑡)∞

0
{𝜑𝑃[𝐷 + 𝜇𝑇𝑃(𝑡) + 𝜂𝑄(𝑇)] −

𝛾1

2
𝑇𝑠

2 − 𝜀(𝑡)
𝛾2

2
𝑇𝑝

2} 𝑑𝑡,                (4) 

𝑅(𝑇𝑝1) = ∫ 𝑒(−𝑝𝑡)∞

0
{(1 − 𝜑)𝑃[𝐷 + 𝜇𝑇𝑃(𝑡) + 𝜂𝑄(𝑇)] −

𝛾2

2
𝑇𝑝

2 + 𝜀(𝑡)
𝛾2

2
𝑇𝑝

2} 𝑑𝑡.          (5) 

In order to solve the static Nash equilibrium in the state of non cooperative game, the (Hamilton 
Jacobi Bellman) HJB equation for the problem of optimal interests of both parties in 
decentralized decision-making is constructed as follows: 

𝜌𝑉𝑠1 = 𝑚𝑎𝑥{𝜑𝑃[𝐷 + 𝜇𝑇𝑃(𝑡) + 𝜂𝑄(𝑡)] −
𝛾1

2
𝑇𝑠

2 + 𝑉𝑠1
′ (𝛼𝑇𝑠 + 𝛽𝑇𝑃 − 𝜃𝑄)},                 (6) 

𝜌𝑉𝑝1 = 𝑚𝑎𝑥{(1 − 𝜑)𝑃[𝐷 + 𝜇𝑇𝑃(𝑡) + 𝜂𝑄(𝑡)] −
𝛾2

2
𝑇𝑝

2 + 𝑉𝑠1
′ (𝛼𝑇𝑠 + 𝛽𝑇𝑃 − 𝜃𝑄)}.          (7) 

First order partial derivatives of Ts and Tp on the right side of HJB equation (6) and (7) are 

obtained and made equal to zero. 

𝑇𝑠1 =
𝛼𝑉𝑠1

′

𝛾1 , 𝑇𝑝1 =
𝛽𝑉𝑝1

′ +(1−𝜑)𝜇𝑃

𝛾2 .                                                        (8) 

By substituting formula (8) into HJB equation (6) (7), we can get the following results: 

𝜌𝑉𝑠1 = (𝜑𝑃𝜂 − 𝑉𝑠1
′ 𝜃)𝑄 + 𝜑𝑃𝐷 +

𝛼2(𝑉𝑠1
′ )2

2𝛾1 +
[𝛽𝑉𝑝1

′ +(1−𝜑)𝜇𝑃][𝜑𝜇𝑃+𝛽𝑉𝑠1
′ ]

𝛾2 ,                   (9) 

𝜌𝑉𝑝1 = [(1 − 𝜑)𝑃𝜂 − 𝑉𝑝1
′ 𝜃]𝑄 + (1 − 𝜑)𝑃𝐷 +

𝛼2𝑉𝑠1
′ 𝑉𝑝1

′

𝛾1 +
[𝛽𝑉𝑝1

′ +(1−𝜑)𝜇𝑃]2

2𝛾2 .            (10) 

The results show that both of them are optimal function values of Q, so let Vs1 = a1Q + a2, Vp1 =

a3Q + a4, Vs1
′ = a1, Vp1

′ = a3, Where a1, a2, a3 and a4 are constants. Substituting them into the 

above formula, according to the equality of corresponding coefficients, the solution can be 
obtained as follows: 

𝑎1 =
𝜑𝑃𝜂

𝜌 + 𝜃
, 𝑎3 =

(1 − 𝜑)𝑃𝜂

𝜌 + 𝜃
, 

𝑎2 =
𝜑𝑃𝐷

𝜌
+

𝛾2𝛼2𝜂2𝜑2𝑃2 + 2𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2𝜑(1 − 𝜑)𝑃2

2𝛾1𝛾2𝜌(𝜌 + 𝜃)2
, 

𝑎4 =
(1 − 𝜑)𝑃𝐷

𝜌
+

2𝛾2𝛼2𝜂2𝜑(1 − 𝜑)𝑃2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2(1 − 𝜑)2𝑃2

2𝛾1𝛾2𝜌(𝜌 + 𝜃)2
. 

By substituting the above calculation results into Vs1 and Vs2, the optimal revenue functions of 
scenic spots and travel agencies under static Nash equilibrium are obtained. 

𝑉𝑠1 =
𝜑𝑃𝜂

𝜌+𝜃
𝑄 +

𝜑𝑃𝐷

𝜌
+

𝛾2𝛼2𝜂2𝜑2𝑃2+2𝛾1[𝛽𝜂+𝜇(𝜌+𝜃)]2𝜑(1−𝜑)𝑃2

2𝛾1𝛾2𝜌(𝜌+𝜃)2 ,                         (11) 

𝑉𝑝1 =
(1−𝜑)𝑃𝜂

𝜌+𝜃
𝑄 +

2𝛾2𝛼2𝜂2𝜑(1−𝜑)𝑃2+𝛾1[𝛽𝜂+𝜇(𝜌+𝜃)]2(1−𝜑)2𝑃2

2𝛾1𝛾2𝜌(𝜌+𝜃)2 .                        (12) 

At the same time, the calculation results are brought into equation (8), which is the static Nash 
equilibrium value of the cost of scenic spots and travel agencies in decentralized decision-
making: 

𝑇𝑠1 =
𝛼𝜂𝜑𝑃

𝛾1(𝜌+𝜃)
, 𝑇𝑝1 =

[𝛽𝜂+𝜇(𝜌+𝜃)](1−𝜑)𝑃

𝛾2(𝜌+𝜃)
.                                          (13) 
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3.2. Analysis of the game between tourist attractions and travel agencies in the 
case of cost sharing contract 

In order to stimulate the publicity effect of travel agencies, the scenic spots give travel agencies 
a certain cost subsidy ratio ε . In the context of master-slave game, the scenic area first 
guarantees the maximum profit, then determines the proportion of subsidy for tourism 
agencies' cultural publicity. After the travel agencies learn the decision-making results of the 
scenic spots, they choose appropriate cultural publicity strategies to maximize their own 
interests. 

In this stage, the reverse induction method is used to solve the Stackelberg Equilibrium in the 
static state. Firstly, the cultural propaganda strategy of the travel agency is determined. 

In the background of master-slave game, the objective function of travel agency is determined 
as follows: 

𝑅(𝑇𝑝2) = ∫ 𝑒−𝜌𝑡∞

0
{(1 − 𝜑)𝑃(𝐷0 + 𝜇𝑇𝑝 + 𝜂𝑄) −

𝛾2

2
𝑇𝑝

2 + 𝜀
𝛾2

2
𝑇𝑝

2} 𝑑𝑡.                 (14) 

In this case, the optimal return function of travel agency should satisfy the following HJB 
equation: 

𝜌𝑉𝑝2 = 𝑚𝑎𝑥{(1 − 𝜑)𝑃(𝐷0 + 𝜇𝑇𝑝 + 𝜂𝑄) − (1 − 𝜀)
𝛾2

2
𝑇𝑝

2 + 𝑉𝑝2
′ (𝛼𝑇𝑠 + 𝛽𝑇𝑝 − 𝜃𝑄)}.   (15) 

By finding the first partial derivative of Tp in HJB equation (15) of travel agency and making it 

equal to zero, we can get the following results: 

𝑇𝑝 =
(1−𝜑)𝜇𝑃+𝛽𝑉𝑝2

′

(1−𝜀)𝛾2 .                                                              (16) 

The objective function of the scenic spot in the master-slave game is as follows: 

𝑅(𝑇𝑠2) = ∫ 𝑒−𝜌𝑡∞

0
{𝜑𝑃(𝐷0 + 𝜇𝑇𝑝 + 𝜂𝑄) −

𝛾1

2
𝑇𝑠

2 − 𝜀
𝛾2

2
𝑇𝑝

2} 𝑑𝑡.                       (17) 

Therefore, the optimal return function of the scenic spot satisfies the following HJB equation: 

𝜌𝑉𝑠2 = 𝑚𝑎𝑥{𝜑𝑃(𝐷0 + 𝜇𝑇𝑝 + 𝜂𝑄) −
𝛾1

2
𝑇𝑠

2 − 𝜀
𝛾2

2
𝑇𝑝

2 + 𝑉𝑠2
′ (𝛼𝑇𝑠 + 𝛽𝑇𝑝 − 𝜃𝑄)}.      (18) 

Substituting Tp (16) derived from the first-order partial derivative of HJB equation of travel 

agency into HJB equation (18) of scenic spot, the first-order partial derivatives of Ts and ε are 
obtained respectively and made zero. 

𝜀 =
2(𝜑𝜇𝑃+𝑉𝑠2

′ 𝛽)−[(1−𝜑)𝜇𝑃+𝛽𝑉𝑝2
′ ]

2(𝜑𝜇𝑃+𝑉𝑠2
′ 𝛽)+[(1−𝜑)𝜇𝑃+𝛽𝑉𝑝2

′ ]
.                                                     (19) 

The formula (16) (19) is respectively substituted into the equation (15) (18) of travel agency 
and scenic spot HJB, and it can be obtained by sorting out: 

𝜌𝑉𝑝2 = [(1 − 𝜑)𝑃𝜂 − 𝑉𝑝2
′ 𝜃]𝑄 + (1 − 𝜑)𝑃𝐷0 +

𝛼2𝑉𝑠2
′ 𝑉𝑝2

′

𝛾1
 

+
[(1−𝜑)𝑃𝜇+𝛽𝑉𝑝2

′ ][(1−𝜑)𝜇𝑃+𝛽𝑉𝑝2
′ +2(𝜑𝜇𝑃+𝑉𝑉𝑠2

′ 𝛽)]

4𝛾2
                                           (20) 

𝜌𝑉𝑠2 = [𝜑𝑃𝜂 − 𝑉𝑠2
′ 𝜃]𝑄 + 𝜑𝑃𝐷0 +

𝛼2(𝑉𝑠2
′ )2

2𝛾1 +
[(1−𝜑)𝜇𝑃+𝛽𝑉𝑝2

′ +2(𝜑𝜇𝑃+𝑉𝑠2
′ 𝛽)]2

8𝛾2                 (21) 

In the same way, both of them are functions of Q, set up Vs2 = b1Q + b2, Vp2 = b3Q + b4, so 

Vs2
′ = b1, Vp2

′ = b3,  b1, b2, b3 and b4 are constants, which can be obtained according to the 

equality of corresponding coefficients: 

𝑏1 =
𝜑𝑃𝜂

𝜌 + 𝜃
, 𝑏3 =

(1 − 𝜑)𝑃𝜂

𝜌 + 𝜃
,

 

𝑏2 =
𝜑𝑃𝐷0

𝜌
+

4𝛾2𝛼2𝜑2𝑃2𝜂2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2[(1 + 𝜑)𝑃]2

8𝛾1𝛾2𝜌(𝜌 + 𝜃)2
,

 

𝑏4 =
(1 − 𝜑)𝑃𝐷0

𝜌
+

4𝛾2𝛼2𝜑2𝑃2𝜂2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2(1 − 𝜑)2𝑃2

4𝛾1𝛾2𝜌(𝜌 + 𝜃)2
. 
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By substituting the above results into HJB equation (15) (18), we can get the analytic expression 
of the optimal value function of scenic spots and travel agencies under the Stackelberg 
Equilibrium: 

𝑉𝑆2 =
𝜑𝑃𝜂

𝜌+𝜃
𝑄 +

𝜑𝑃𝐷0

𝜌
+

4𝛾2𝛼2𝜑2𝑃2𝜂2+𝛾1[𝛽𝜂+𝜇(𝜌+𝜃)]2[(1+𝜑)𝑃]2

8𝛾1𝛾2𝜌(𝜌+𝜃)2 ,                             (22) 

𝑉𝑝2 =
(1−𝜑)𝑃𝜂

𝜌+𝜃
𝑄 +

(1−𝜑)𝑃𝐷0

𝜌
+

4𝛾2𝛼2𝜑2𝑃2𝜂2+𝛾1[𝛽𝜂+𝜇(𝜌+𝜃)]2(1−𝜑)2𝑃2

4𝛾1𝛾2𝜌(𝜌+𝜃)2 .                   (23) 

At the same time, the above results are brought into (16) (19), and the cost inputs of scenic 
spots and travel agencies under the master-slave game are as follows: 

𝑇𝑠2 =
𝛼𝜑𝑃𝜂

𝛾1(𝜌+𝜃)
, 𝑇𝑝2 =

[𝛽𝜂+𝜇(𝜌+𝜃)](1+𝜑)𝑃

2𝛾2(𝜌+𝜃)
.                                           (24) 

3.3. Game Analysis on cooperation of travel agencies in scenic spots under 
centralized decision making 

In the context of centralized decision-making, scenic spots and travel agencies should improve 
the overall experience value of cultural tourism integration, and then improve the total profit 
of the supply chain. They should establish a long-term cooperative relationship and make 
decisions with the goal of maximizing the total profit of the supply chain. 

The overall profit function of scenic spots and travel agencies in tourism supply chain is as 
follows: 

𝑅 = 𝑅(𝑇𝑆) + 𝑅(𝑇𝑃) = ∫ 𝑒(−𝑝𝑡)∞

0
{𝑃(𝐷 + 𝜇𝑇𝑃 + 𝜂𝑄) −

𝛾1

2
𝑇𝑠

2 −
𝛾2

2
𝑇𝑝

2} 𝑑𝑡.                      (25) 

At this time, the income function of scenic spots and travel agencies satisfies the HJB equation: 

𝜌𝑉3 = 𝑚𝑎𝑥{𝑃(𝐷 + 𝜇𝑇𝑃 + 𝜂𝑄) −
𝛾1

2
𝑇𝑠3

2 −
𝛾2

2
𝑇𝑝3

2 + 𝑉3
′(𝛼𝑇𝑠 + 𝛽𝑇𝑝 − 𝜃𝑄)}.                 (26) 

The first order partial derivatives of Ts and Tp in the HJB equation are obtained and made equal 

to zero: 

𝑇𝑠 =
𝛼𝑉3

′

𝛾1 , 𝑇𝑝 =
𝛽𝑉3

′+𝑃𝜇

𝛾2 ,                                                               (27) 

The result equation (27) is introduced into the HJB equation (26) which satisfies the two 
benefits: 

𝜌𝑉3 = (𝑃𝜂 − 𝜃𝑉3
′)𝑄 + 𝑃𝐷0 +

𝛼2(𝑉3
′)2

2𝛾1 +
[𝛽𝑉3

′+𝑃𝜇]2

2𝛾2 .                                        (28) 

Because it's a function of Q, So suppose V3 = c1Q + c2, V3
′ = c1, Where c1 and c2 are constants, 

according to the equivalence of the corresponding coefficients, the following results can be 
obtained: 

𝐶1 =
𝑃𝜂

𝜌 + 𝜃
, 𝐶2 =

𝑃𝐷0

𝜌
+

𝛼2𝜂2𝛾2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2

2𝛾1𝛾2𝜌(𝜌 + 𝜃)2
𝑃2. 

Substituting the obtained parameters into V3 , the objective function of optimal price under 
centralized decision-making is as follows: 

𝑉3 =
𝑃𝜂

𝜌+𝜃
𝑄 +

𝑃𝐷0

𝜌
+

𝛼2𝜂2𝛾2+𝛾1[𝛽𝜂+𝜇(𝜌+𝜃)]2

2𝛾1𝛾2𝜌(𝜌+𝜃)2 𝑃2.                                      (29) 

At the same time, taking the obtained parameters into (27), the cost input of the static 
equilibrium strategy of scenic spots and travel agencies under the centralized cooperation 
mechanism is as follows: 

𝑇𝑠 =
𝑃𝛼𝜂

(𝜌+𝜃)𝛾1 , 𝑇𝑝 =
𝑃[𝛽𝜂+𝜇(𝜌+𝜃)]

(𝜌+𝜃)𝛾2 .                                                    (30) 

3.4. Analysis 

3.4.1. First, we analyze the equilibrium strategies under three decision levels 

Conclusion 1: under the three decision-making levels, in order to pursue the maximum profit, 
under the decentralized decision-making and cost sharing contract strategy, the cost 
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investment of scenic spots remains unchanged, and the cost investment of travel agencies is 
affected by the income distribution coefficient of scenic spots and travel agencies. When 1/3 <
φ < 1 scenic spots get more than 1/3 of the total benefit, and the subsidy policy is implemented 
to travel agencies, which increases the total investment cost of travel agencies; Compared with 
the other two modes, the cost of scenic spots and travel agencies is the highest in the centralized 
decision-making mode. 

prove: 𝑇𝑠1 =
𝛼𝜂𝜑𝑃

𝛾1(𝜌+𝜃)
, 𝑇𝑠2 =

𝛼𝜂𝜑𝑃

𝛾1(𝜌+𝜃)
, 𝑇𝑠3 =

𝛼𝜂𝑃

𝛾1(𝜌+𝜃)
. 

𝑇𝑠1 = 𝑇𝑠2 < 𝑇𝑠3. 

𝑇𝑝1 =
[𝛽𝜂 + 𝜇(𝜌 + 𝜃)](1 − 𝜑)𝑃

𝛾2(𝜌 + 𝜃)
, 

𝑇𝑝2 =
[𝛽𝜂 + 𝜇(𝜌 + 𝜃)](1 + 𝜑)𝑃

2𝛾2(𝜌 + 𝜃)
, 

𝑇𝑝3 =
[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]𝑃

𝛾2(𝜌 + 𝜃)
. 

So 

𝑇𝑝3 > 𝑇𝑝2 = 𝑇𝑝1 , 1 >
1 + 𝜑

2
= 1 − 𝜑, 𝜑 <

1

3
;  

 
𝑇𝑝3 > 𝑇𝑝2 > 𝑇𝑝1, 1 >

1 + 𝜑

2
> 1 − 𝜑,

1

3
< 𝜑 < 1. 

3.4.2. We will compare the benefits corresponding to the three decision levels below, 
which are measured by the overall income of scenic spots and travel agencies in 
the supply chain. 

Conclusion 2: compared with the decentralized decision-making model, under the background 
of cost sharing contract, the scenic spots give travel agencies certain cost subsidies, which 
makes the profit increase, but it is greatly affected by the profit distribution coefficient of the 
two; Under the centralized decision-making mode, the overall income of scenic spots and travel 
agencies is the highest, and the static equilibrium between them can be optimized at this time. 
However, the specific cooperation details between scenic spots and travel agencies need to be 
further improved. 

Prove:
2 2 2 2 1 2 2 2

0
1 1 1 1 2 2

(2 ) [ ( )] (1 )

2 ( )
s p

PDP P P
V V V Q

           

      

− + + + −
= + = + +

+ +
 

2 2 2 2 2 1 2 2 2

0
2 2 2 1 2 2

4 (2 ) [ ( )] (3 2 )

8 ( )
s p

PDP P P
V V V Q

            

      

− + + + + −
= + = + +

+ +
 

𝑉3 =
𝑃𝜂

𝜌 + 𝜃
𝑄 +

𝑃𝐷0

𝜌
+

𝛾2𝛼2𝜂2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2

2𝜌𝛾1𝛾2(𝜌 + 𝜃)2
𝑃2, 

𝑉3 − 𝑉1 =
𝛼2𝜂2𝛾2(1 − 𝜑)2 + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2𝜑2

2𝜌𝛾1𝛾2(𝜌 + 𝜃)2
𝑃2 > 0, 

𝑉3 − 𝑉2 =
4𝛼2𝜂2𝛾2[1 + (1 − 𝜑)2] + 𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2[4 + (1 − 𝜑)2]

8𝜌𝛾1𝛾2(𝜌 + 𝜃)2
𝑃2 > 0, 

𝑉2 − 𝑉1 =
𝛾1[𝛽𝜂 + 𝜇(𝜌 + 𝜃)]2(2𝜑 − 1 + 3𝜑2)

8𝜌𝛾1𝛾2(𝜌 + 𝜃)2
𝑃2 > 0. 

4. Numerical simulation 

According to the above model analysis, matlab r2018a is used to simulate the supply chain 
under different strategic situations. Through the investigation of a small scenic spot, the scenic 
spot is gradually implementing the integration of culture and tourism, and there are 
corresponding cooperation projects between the scenic spot and the travel agency. Combined 



Volume 2 Issue 8, 2021 

DOI: 10.6981/FEM.202108_2(8).0019 

121 

Frontiers in Economics and Management 

ISSN: 2692-7608 

with the scenic spot indicators, and in order to facilitate calculation, the initial parameters are 
set as follows: γ1 = 3, γ2 = 2, α = 0.3, β = 0.4, θ = 0.1, μ = 0.1, η = 0.5,φ = 0.7, ρ = 0.1 

As shown in the figure below, in the case of decentralized decision-making, cost sharing 
contract and centralized decision-making, this paper analyzes the impact of the cost input 
coefficient of scenic spots and the cost input coefficient of travel agencies on the comprehensive 
experience value of scenic spots under the above indicators. The results show that, compared 
with the decentralized decision-making and cost sharing contract decision-making, the 
experience value of centralized decision-making is the highest, and the experience value of 
scenic spots increases with the increase of the construction cost of scenic spots and travel 
agencies. 

 

                                   
Scenic area cost input coefficient                   Travel agency cost input coefficient 11 

Figure 1. The impact of the cost input coefficient of scenic spots and travel agencies on the 
experience value of scenic spots 

5. Conclusion 

5.1. Summary and suggestions 

Using the differential game model, based on the construction of the tourism supply chain of 
scenic spots and travel agencies, this paper analyzes the impact of scenic spots and travel 
agencies on the cost and overall revenue under different decision-making situations. Through 
the analysis, the result is: different decisions have different effects on the overall income, and 
the cultural propaganda of travel agencies and the interest distribution between scenic spots 
and travel agencies affect the future income and development of scenic spots. In order to 
improve the cultural construction and future development prospects of the scenic area, the 
following suggestions are put forward: 

5.1.1. Strengthening the role of government in guiding and supervising 

Cultural tourism integration is a new type of tourism experience, which can meet the growing 
cultural and material enjoyment of consumers in the process of tourism. In August 2019, the 
State Council issued the "opinions on further stimulating the consumption potential of culture 
and tourism", which put forward nine policy measures to stimulate the consumption potential 
of culture and tourism. The integration of culture and tourism has received unprecedented 
attention. Therefore, the local government should give some policy support to scenic spots and 
tourism enterprises according to the local actual situation. However, the government should 
also strengthen the supervision of some violations of ethics in scenic spots. 
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5.1.2. Strengthen cultural publicity of scenic spots and travel agencies 

Under the support of national policies, scenic spots and travel agencies should seize the 
opportunity to accelerate the pace of integration, at the same time, increase the publicity of 
cultural experience of scenic spots and broaden the market space. Strengthen the three-
dimensional marketing channel design based on network marketing, widely use the Internet, 
network video and other emerging network platforms, and strengthen cooperation with Ctrip 
and Tongcheng; According to the holidays, the number of group applicants to give a certain 
discount; According to the special culture that can not be copied in the scenic area, some 
publicity should be set up; Cooperate with some local enterprises nearby to help them improve 
their communication. 

5.1.3. Enhance the cultural experience of scenic spots 

To a certain extent, the cultural experience of scenic spots directly determines the number of 
tourists and the overall income of scenic spots and travel agencies. Therefore, the scenic spot 
should speed up the infrastructure construction, accelerate the innovation and improvement of 
product experience, and improve the level of consumer experience; Travel agencies should 
strengthen cultural publicity, stimulate consumer desire, and comprehensively enhance the 
overall experience value of scenic spots. The government should strengthen the local 
infrastructure construction with policy support to ensure and improve the social security of 
scenic spots, travel agencies and residents. 

5.1.4. Strengthen the cooperation between scenic spots and travel agencies 

The data shows that under the centralized decision-making mode, the overall profit of both 
sides is the best. Therefore, the stakeholders in the supply chain should strengthen cooperation 
in all aspects, establish a sharing platform, promote information sharing behavior, and enable 
the stakeholders in the tourism supply chain to promote each other. 

5.2. Deficiencies and Prospects 

This paper only considers the impact of different modes on the integration of culture and 
Tourism under the two main bodies of tourist supply chain and the government, investors and 
customers. At the same time, the paper establishes the distribution of interests of scenic spots 
and travel agencies, and fails to fully consider the ticket price of the scenic spots. In the future, 
we can consider the main interests of the strategy of scenic spots to analyze the integration of 
culture and tourism. 
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