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We consider the supply chain in the tourism industry, in which tourists are susceptible to the tourists’ green
tourism experience when they make purchase decisions for a green tourism product. Our research considers a
green tourism supply chain (GTSC) consisting of one scenic spot (SS) and one travel agency (TA), and studies the
joint green tourism service, pricing and advertising problem of the SS and the TA. We establish Stackelberg
differential game models between the SS and the TA in the centralized, decentralized and revenue-sharing
scenarios, and apply Pontryagin’s maximum principle to obtain the dynamic equilibrium solutions of the
GTSC members. Based on the three different scenarios, we analyze influences of the tourists’ green tourism
experience concern level, the wholesale ticket price and the sharing ratio on the optimal decisions and perfor-
mances of the GTSC. This paper is the first quantitative research to study the green tourism service effort, pricing
and advertising strategies of the GTSC members and design GTSC improvement contract with considering the
green tourism experience. Our results provide management insights for the SS and the TA to manage GTSC under

the green tourism preferences and the green tourism experience of tourists.

1. Introduction

With the popularization of environmental protection, tourists are
more and more willing to experience green tourism products. According
to the Global Sustainable Travel Report in 2018, 87% of tourists prefer
to consume green sustainable tourism products (Booking, 2018). The
enhancement of public awareness of environmental protection promotes
tourists’ preference for green tourism products. Meanwhile, tourists are
willing to pay more expensive prices for green tourism products. The
Global Sustainable Travel Report pointed out that 67% of tourists are
willing to pay 5% more for green tourism products to reduce the destroy
of tourism activities to scenic spots (Booking, 2018). The survey con-
ducted by MMGY Global also indicated that 32% of tourists are willing
to pay 10% more for the green tourism products to show environmental
responsibility (Travelagentcentral, 2020). As a result, designing and
promoting green tourism products is one of the most effective ways for
scenic spots and travel agencies to attract tourists. For example, the
Korea Tourism Organization provided a variety of green eco-tourism
products for green tourists (VisitKorea, 2020). Besides, governments
are also actively promoting green tourism. As early as 1983, the World
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Conservation Union proposed the term “green tourism”, which was
defined as a tourism behavior of protecting the environment and
improving the welfare of local residents in natural areas. In 1993, the
National Parks and Wildlife Conservation Act was promulgated in En-
gland, aiming to strengthen the protection of ecological environment. In
2013, China promulgated the tourism law of the people’s Republic of
China to realize the rational utilization of tourism resources and the
sustainable development of tourism. Restricted by the sustainable
tourism policy and motivated by the high tourists demand towards green
tourism products, reasonable tourism service greenness level and high
green quality tourism products are critical to the effective operation and
management of scenic spots and travel agencys. For readability, we use
SS, TA and GTSC instead of scenic spot, travel agency and green tourism
supply chain respectively in this paper.

The main feature of green tourism products is to provide tourists
with the green quality tourism products. With the desire for green
tourism, people pay more attention to the green quality and tourism
service level of green tourism products than to their prices. For green
tourism products, tourists often have an expected green quality before
they purchase or experience them. The expected green quality of tourists
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is usually related to various market factors, such as the retail price and
goodwill of green tourism products (Nieto-Garcia et al., 2017; Choi
et al., 2019), advertising and green service efforts of SSs and TAs, etc
(Huang and Bai, 2021). Meanwhile, tourists can directly perceive the
green quality of the tourism products and generate the perceived green
quality of the tourism products after they purchase and use green
tourism products (Rahman and Soesilo, 2018). The perceived green
quality depends on the green service efforts of SSs and TAs and the
tourism resources. Tourists can get the green tourism experience of the
tourism products by comparing the difference between the expected
green quality and perceived green quality of green tourism products.
When the perceived green quality is higher than the expected green
quality, the tourist will has a positive green tourism experience, she will
switch to the negative experience if the perceived green quality is lower
than that. Green tourism experience is a critical factor affecting tourists’
purchase behaviors.

As effective marketing tools to improve the revenues of SSs and TAs,
the pricing and advertising of green tourism products are also the
important factors affecting tourists’ consumption. Due to the real-time
nature and the ability to bring more profits for enterprises, dynamic
pricing strategy is widely applied in transportation industry, healthcare
industry, tourism industry, e-commerce industry and other industries
(He et al., 2018b; Buratto et al., 2019). Tourism products, as service
products closely related to climate conditions and geographical location,
have different prices in different seasons. The dynamic pricing of
tourism products can adjust the relationship between supply and de-
mand, reduce the pressure of peak season, improve the utilization rate of
tourism resources of slack season and promote the balanced develop-
ment of tourism industry. Advertising is used by the travel agency to
send information about green tourism products to tourists and to induce
purchase (Malekian and Rasti-Barzoki, 2019; Xie et al., 2020). TA can
release tourism product advertising via new media such as websites,
traditional media such as newspapers and magazines, and local posters.
An effective advertising strategy can not only improve the demand of
tourists for tourism products, but also enhance the goodwill level of
tourism products. In 2019, Global advertising spending reached $609.9
billion, an increase of 3.6% over 2018 (Firstoutdoormedia, 2019).
Therefore, it is of great significance to study the advertising and pricing
decision of the TA on green tourism products.

With the development of human civilization and the improvement of
global economic level, tourism industry has become the fastest growing
industry in the world (Lozano et al., 2016). People are keen to relieve the
pressure of life through tourism, and more and more advocate green
tourism (Galeazzo et al.,, 2020). Meanwhile, the competition among
tourism enterprises is becoming more and more intense in order to win the
favor of tourists. Poor green tourism experience of tourists, advertising
and pricing of tourism products, and green service efforts of SSs and TAs
can easily affect tourists” purchase behaviors, leading to the tourism en-
terprises can not operate smoothly. Therefore, SSs and TAs should invest
in competitive green service efforts to provide more competitive green
tourism products for tourists (Rahman and Soesilo, 2018), plan corre-
sponding advertising activities to make tourists know more about green
tourism products and enhance tourists’ loyalties to products and brands
(Moon and Han, 2019), and set an attractive retail price for green tourism
products to stimulate product demand of tourists (Malekian and
Rasti-Barzoki, 2019). Recently, scholars are more and more interested in
advertising and pricing in tourism management practice (Jena and
Meena, 2019; Khorshidvand et al., 2021). But it should not be forgotten
that for green tourism products, the green service efforts of tourism en-
terprises and the green tourism experience of tourists also play an
important role in the demand of tourists (Jena and Meena, 2019; Pon-
napureddy et al., 2020). Although many literatures have studied green
tourism, the previous researches on pricing and advertising ignore the
impact of green service efforts of SSs and TAs and green tourism experi-
ence of tourists on the demand, while the researches on tourists’ green
tourism experience have never explored the pricing, advertising and green
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service efforts of tourism enterprises from a quantitative perspective.
Therefore, we incorporate green tourism service efforts, pricing, adver-
tising and tourists’ green tourism experience into a dynamic framework to
investigate the dynamic decision-makings of the GTSC. We are trying to
address the following key problems:

1. What are the optimal green tourism service effort, advertising and
pricing strategies for the SS and the TA in the centralized/
decentralized/revenue-sharing scenarios?

2. How does the green tourism experience concern level of tourists
affect the equilibrium strategies and maximal profits of the GTSC
members in three different scenarios?

3. How do the wholesale ticket price of the SS and the sharing ratio of
the TA affect the equilibrium strategies and performances of the
GTSC in the three different scenarios?

4. Can the revenue-sharing contract between the SS and the TA improve
the performance of the GTSC?

To answer these questions, we consider a GTSC composed of one SS
and one TA. The SS acts as a leader to determine the green development,
design and manufacture, and maintenance efforts, whereas the TA acts
as a follower to determine the green marketing and consumption efforts,
advertising effort and the retail price. We characterize the demand of
tourists which is affected by the tourism service greenness level, good-
will level and retail price of the green tourism product and the green
tourism experience of tourists. We obtain the green tourism service
effort, advertising effort and pricing strategies in the centralized/
decentralized/revenue-sharing scenario via Stackelberg differential
game models. The analytical equilibrium solutions and the profits of the
GTSC members in the three different scenarios are compared and
analyzed. To improve the performance of the GTSC, we also design the
cost-sharing contract between the SS and the TA, which provides
reference for the contract selection of the GTSC members. As far as we
know, our research is the first to explore the dynamic pricing, adver-
tising and tourism service effort of the GTSC considering the green
tourism experience of tourists, deduce the dynamic equilibrium solu-
tions of the GTSC members, and analyze the influences of the green
tourism experience concern level, the wholesale ticket price and the
sharing ratio on the optimal decision-makings of the GTSC members and
the performance of the GTSC. This study yields interesting findings and
provides management insights for tourism management operators.

The rest of this study is organized as follows. Section 2 draws the
literature review. Section 3 presents assumptions and notations of the
model. Section 4 develops differential game models in different sce-
narios. Section 5 compares the analytical equilibrium solutions for all
scenarios. Pareto improvement mechanism is designed and studied in
Section 6. Conclusions and future researches are given in Section 7.

2. Literature review

Our paper relates to three representative literature streams: green
sustainable tourism management, pricing and advertising decisions and
tourists’ green tourism experience.

2.1. Green sustainable tourism management

The first stream focusing on the management in green sustainable
tourism. Most of the researches are about green hotel management
(Kang et al., 2012; Chen, 2019; Nhat et al., 2019; Nam et al., 2020;
Ponnapureddy et al., 2020). Lozano et al. (2016) established a tourism
supply chain composed of one tour operator and several green hotels,
and indicated that the tour operator can encourage the green operation
of the hotels by subsidizing the green costs of them. Hussain et al. (2019)
analyzed the impact of green technologies on the hotel supply chain
management, and pointed out that green technologies improve the
economic performance of the hotel supply chain, but has no obvious
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improvement on environmental performance. Asadi et al. (2020) iden-
tified the main influencing factors of hotel green management, and
analyzed the impact of these factors on sustainable hotel supply chain
management respectively. Other part of literatures focus on sustainable
tourism supply chain management (Tol, 2007; Budeanu, 2009; Wang
et al., 2012; Paramati et al., 2017; Richards and Font, 2019; Galeazzo
et al., 2020). Sigala (2008) designed a theoretical model of sustainable
tourism supply chain management, and applied this model to study the
actual case of TUIL He et al. (2018) developed an evolutionary game
model among the government, tourism enterprises and tourists, and
explored the green incentive mechanism of the government to tourism
enterprises. He et al. (2019) studied the strategic choice of traditional
tourism strategy and green tourism innovation strategy of two
competing tourism operators with considering the environmental pref-
erence of tourists. Huang et al. (2019) analyzed the behaviors of the
tourism enterprises in the sustainable tourism supply chain, and
designed a performance evaluation system of this sustainable tourism
supply chain. Different from the above papers, we consider a GTSC
consist of one SS and one TA, and establish differential game models to
investigate the green tourism service efforts, advertising and pricing
strategies of supply chain members in the dynamic environment.

2.2. Pricing and advertising decisions

The second representative stream of literature related to pricing and
advertising decisions (Liu et al., 2015; Song et al., 2017; Farshbaf-Ger-
anmayeh et al., 2018; He et al., 2018; Buratto et al., 2019; Xie et al., 2020;
Taleizadeh et al., 2020; Khorshidvand et al., 2021). SeyedEsfahani et al.
(2011) considered a supply chain composed of one manufacturer and one
retailer, and studied the optimal advertising and pricing decisions of
supply chain members. Lu et al. (2016) studied the optimal pricing and
advertising strategies of the monopolistic firm. Jena et al. (2017)
considered five different closed-loop supply chain scenarios and studied
the optimal advertising and pricing strategies of supply chain members
under the uncertain demand of remanufactured/new products and un-
certain returns. Rad et al. (2018) established a vendor-buyer supply chain
inventory model with imperfect products and shortages, and determined
the optimal pricing and advertising strategies of supply chain members.
Taboubi (2019) examined the optimal pricing and advertising strategies
of the bilateral monopoly supply chain, and proposed the retail price
incentive mechanism and the advertising allowance mechanism to miti-
gate the double marginalization. Chernonog and Avinadav (2019) inves-
tigated the pricing and advertising decisions of perishable product supply
chain under asymmetric information, introduced three different contracts
between manufacturer and retailer and analyzed the profit change of
supply chain members. Considering a perishable product supply chain
composed of one manufacturer and one retailer, Chernonog (2020)
simulated the optimal pricing and advertising decisions of supply chain
members. Considering a perishable product sales enterprise with psy-
chological inventory effect, Dye (2020) obtained the optimal pricing,
advertising and psychological inventory strategies. The difference be-
tween this stream of literature and our work is that we not only jointly
investigate the green tourism service efforts, advertising and pricing
strategies of the GTSC members, but also further consider the green
tourism experience of tourists, and analyze the impacts of green tourism
experience concern level, wholesale price and sharing ratio on the optimal
decision-makings of the SS and the TA and supply chain performance.

2.3. Tourist experience

Researches on tourism experience mainly focus on the relationship
between tourism experience and tourist satisfaction (Quan and Wang,
2004; Cutler et al., 2014; Chiu et al., 2014; Ghaderi et al., 2019). Tan
et al. (2013) explored the essence of creative tourism from the
perspective of tourists, and used the grounded theory approach to build
the creative tourism experience model. De Vos and Witlox (2017)
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analyzed the relationship between tourist satisfaction and tourists’
well-being, travel mode choice, tourism preference and residential
location. Taking Jerusalem’s religious tourism as an example, Albayrak
et al. (2018) investigated tourists’ perception experience of religious
tourism, and found that tourists’ religious tourism experience signifi-
cantly affected tourist satisfaction. Taking island tourism as an example,
Moon and Han (2019) investigated the relationship among tourists’ is-
land tourism experience, tourist perception, tourist satisfaction and
tourist loyalty. Agyeiwaah et al. (2019) examined the relationship
among the tourism experience, tourism satisfaction and tourism loyalty
of culinary tourism by using a structural equation model approach.
Based on the yoga tourism in India, Sharma & Nayak (2019) established
a correlation model between tourists’ yoga tourism experience and
tourist satisfaction. Tourism experience information is an important
factor influencing tourists’ purchase of tourism products. By reviewing
the aforementioned papers of tourism experience, we find that so far no
scholars have quantitatively analyzed the impact of tourism experience
on tourists’ purchase decisions. Therefore, our research fills this gap and
becomes the first quantitative work to explore the relationship between
tourists’ green tourism experience and tourists’ purchase decisions. In
addition, the tourists’ green tourism experience also has significant
impacts on the operation strategies of the SS and the TA. Therefore, it is
necessary to further analyze the impact of the tourism experience
concern level of tourists on the optimal tourism service efforts, pricing
and advertising strategies of the SS and the TA.

The contributions of this paper are summarized as follows. First, we
characterize the dynamic trajectory of the greenness level of tourism
service, which not only involves the improvement of greenness level
brought by green tourism service efforts of the SS and the TA, but also
considers the decay of the greenness level of tourism service over time.
Our model well depicts the change of the greenness level of tourism ser-
vice with the advancement of environmental protection technology or the
improvement of tourism service standard. Second, the green tourism
experience of tourists is described by mathematical expression, and
quantitative research is carried out in this paper. Green tourism experi-
ence is an important factor affecting tourists’ purchase behaviors, and also
plays a significant role in the operation decision-makings of the SS and the
TA, but it has never been quantitatively studied before. Our research is the
first quantitative analysis work of green tourism experience in the field of
tourism management to analyze how the tourism experience concern level
of tourists affects their own purchase decisions, as well as the optimal
tourism service efforts, advertising and pricing decisions of the GTSC
members. Third, the revenue-sharing contract between the SS and the TA,
which transfers part of the revenue of the TA to the SS, can not improve
the performance of supply chain. We find that the revenue-sharing con-
tract can neither coordinate the GTSC dynamically nor achieve the Pareto
improvement of the GTSC, but deteriorates the profits of the SS and the
TA. Fourth, the cost sharing scenario is considered in the extension sec-
tion, and the revenue-sharing contract and the cost sharing contract are
analyzed and compared. The results show that the cost sharing contract is
better than revenue-sharing contract. Although it can not coordinate the
GTSC, but it can achieve its Pareto improvement.

3. Model description and assumptions

Facing the increasing awareness of sustainable tourism, scenic spots
and travel agencies are interested in improving the environmental per-
formance of tourism products to achieve sustainable economic and
environmental development (Knobloch et al., 2017). We consider a
GTSC composed of one scenic spot and one travel agency, in which the
scenic spot is responsible for green development, green design and
manufacture, and green maintenance for tourism resources and provides
tickets for travel agency. The travel agency carries out green marketing
and green consumption for tourism resources, and finally provides green
tourism products for tourists. The green tourism services provided by the
scenic spot and travel agency stimulates the demand of tourists for green
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tourism products due to the green tourism preference of tourists. In
addition, the green tourism experience occurred by tourists’ perception
of green tourism products also greatly affects the purchase decisions of
tourists. The problem discussed in this paper is presented in Fig. 1.

The travel agency negotiates with the scenic spot and reaches an
agreement before offering green tourism product to tourists. For
simplicity, we assume that the scenic spot determines its green tourism
service effort g; (t) and the wholesale ticket price provided to the travel
agency o, the travel agency controls its green tourism service effort g(t),
the advertising effort f(t) and the retail price of the green tourism
product p(t). The SS and the TA make decisions autonomously to
maximize their own profits. The travel agency takes the scenic spot’s
wholesale ticket price and green tourism service effort g (t) into
consideration when making its own decisions on pricing, advertising
effort and green tourism service effort g»(t). Therefore, we model the
association between the SS and the TA as a Stackelberg game, in which
the scenic spot is dominant and the travel agency is the follower. The
notation used in this paper are presented in Table 1.

Let Q(t) indicate the greenness level of tourism service. Due to the
increasing environmental awareness of tourists and their preference for
green tourism products, the SS and the TA actively invest in green
tourism service efforts to improve the greenness level of tourism service.
On the other hand, the existing investments are aging over time, thus the
greenness level of tourism service is in a state of natural depreciation.
The differential equation of the greenness level of tourism service is
expressed as

(1) =p,8:1(t) + prga(t) = 5Q(1) , Q(0) = Qo, (@]

where p; and p, are green tourism service sensitivities to green tourism
service efforts of the SS and the TA, 6 > 0 refers to the decay rate of the
greenness level of tourism service.

The green tourism service efforts of the SS and the TA can alleviate
the deterioration of the natural environment caused by the development
of tourism resources, raise the greenness level of tourism products, and
have a positive impact on the goodwill of green tourism products.
Moreover, the goodwill of tourism products is also positively affected by
the advertising effort of the travel agency (He et al., 2019; Khorshidvand
et al., 2021). Therefore, the differential equation of goodwill can be
described as

G(1) =¢f (1) +n0Q(1) — 7G(1) , G(0) = Gy, )

where G(t) refers to the goodwill of green tourism products, ) and € are
respectively the sensitivity of product goodwill to the greenness level of
tourism service and the advertising effort.

The green quality of green tourism products which related to the
green tourism service efforts of the SS and the TA perceived by tourists is
expressed as
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Table 1
Notations of parameters and variables.

Notations Descriptions

Parameters

P15 Po Impacts of green service efforts on greenness level of tourism
service

g, Impacts of advertising effort and tourism service greenness level
on goodwill level

K1, K2, K3 Effects of green tourism experience, tourism service greenness
level, goodwill level on product sales

A, A2 Effects of green service efforts on service quality of green tourism
product

8, T Decay rates of the green tourism service and goodwill of green
tourism product

r Di/scount rates of the SS and the TA

® Wholesale ticket price of the scenic spot

Variables

Q(t) Accumulated tourism service greenness level of green tourism
product

G(t) Accumulated goodwill level of green tourism product

q(t) Green quality of green tourism product

q(t) Tourist’s expected green quality of green tourism product

S(t) Sales of green tourism product

Cg (1), Cg, (1), Cost functions of the SS and the TA

Gy (0)

Vs(t), Vr(t) Value functions of the SS and the TA

Decision variables

gi(t), &(t) Green service efforts toward green tourism service of the SS and
the TA

f( Advertising effort toward tourism product goodwill level of the
travel agency

p(t) Retail price of the travel agency

q(t) =81 (1) + Aaga(t) + 43,

where A3 is the initial service quality of green tourism products, 4; and 1,
are the sensitivity of perceived green quality to green tourism service
efforts g; (t) and g (t). According to He et al. (2018), tourists will expect
that a famous travel agency provides a higher green quality tourism
product, or a tourism product with high goodwill should have a good
green quality. Therefore, we assume that

q() =¢G(1),

where ¢ > 0 is a positive parameter related to the expected green quality
of tourists. When tourists purchase and use green tourism products, they
can perceive the green quality of tourism products through the green
service efforts of the SS and TA. After the tourism products are used, the
tourists can obtain the green tourism experience by comparing the ex-
pected green quality and perceived green quality of green tourism
products. Based on this assumption, we express the tourists’ green
tourism experience which is formed by tourists’ purchase, use and

Green tourism preference

Concern level of green tourism experience

Green service effort 2,

Scenic spot

Sharing ratio @

BN Wholesale ticket price @

Travel agency

Green service effort 2>

Tourists

Advertising effort f
Retail price P

Fig. 1. The structure of green tourism supply chain.
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perceive of green tourism product represent as q(t) — q(t). We can
consider that the tourists have a pleasant green tourism experience for
green tourism products when g(t) — q(t) > 0, and green qualities of
tourism products is worthy of the name.

In our paper, the tourist demand of green tourism product S(t) in a
separable multiplicative way between price and non-price factors. We
denoted the demand of green tourism products as

S(1) = (a—=bp(0) (k1 (q(t) —4(1)) + k20(1) + k3 G(1)).

The price factor is a — bp(t), where a is the market capacity of green
tourism products and b is the price sensitivity of tourists. As mentioned
above, the demand of tourists for green tourism product is related to the
goodwill level, the tourism service greenness level and the green tourism
experience of tourists. The non-price factor x;(q(t) — q(t)) + x2Q(t) +
k3G(t), where k, indicates the influence of the tourism service greenness
level on demand, i.e. tourists’ green preference for tourism products; k3
indicates the influence of goodwill level on demand, i.e. the brand
preference of tourists for the travel agency; x; indicates the concern level
of tourists to green tourism experience. Specifically, the term q(t) > q(t)
means that the perceived green quality of green tourism products is
higher than the expected green quality, which will form a positive green

pla—Dbp)(kids + k1181 + Kihg2 + k20 + (k3 — k19)G)

V€ = max
P:g1:82

+V§ (0181 + P82 — 8Q) + V§ (¢f +nQ — 1G)

tourism experience, and the demand of tourists for tourism products
increase (Ye et al., 2020). On the contrary, the perceived green quality is
lower than expected, which will occur a negative tourism experience
and reduce tourists’ demand for green tourism products.

Similar to El Ouardighi et al. (2016), we assume that green tourism
service cost functions of the SS and the TA and advertising cost function
of TA are quadratic in green tourism service efforts and the advertising
effort. In addition, the unit cost of the scenic spot is normalized as
0 (Giovanni, 2011).

4. Model solutions and discussions

In this section, we first introduce the tourism service greenness level
and goodwill level dynamics in the centralized scenario, where the SS and
the TA maximize the profits of the whole channel by determining the
retail price of green tourism products, green tourism service efforts and
advertising effort. Then, we discuss a decentralized scenario, in which the
SS makes the green tourism service effort g; (t), while the TA controls the
retail price of green tourism products, the green tourism service effort
g2(t) and advertising effort. The SS and the TA make decisions indepen-
dently to maximize their own profit. The SS is the leader of Stackelberg
game, and the TA is the follower. Finally, we consider a revenue-sharing

o (r+8)(r+7)(p, + p ki@ + ((r+1)ka + (i3 — x1)n)p, @ (P + p3)
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contract between the SS and the TA. 0 represents the sharing ratio of the
TA in revenue generated from each unit, 1 — @ is the sharing ratio of the
SS. In other words, on the basis of decentralized scenario, the TA needs to
pay a percentage of the revenue generated by itself in addition to a
wholesale ticket price for each unit purchased to the SS. All proofs of the
propositions and corollaries are put in the Appendix.

4.1. The centralized scenario

The SS and the TA are vertically integrated as a whole system under
the centralized scenario. The objective is to find the optimal retail price
of green tourism product, advertising effort of the travel agency and
green tourism service efforts of the SS and the TA while maximizing the
channel profits. The optimization problem for the centralized scenario is
given by

max VE(f) = /°° e {p(nS(t) = Cy (1) =

Pg1:82:f 0

ng (t) - Cf(t)}dtv 3

For any Q(t) > 0 and G(t) > 0, the maximal profit of the centralized
supply chain at time ¢ in the Hamilton-Jacobi-Bellman equation satisfies
the equation

The following proposition give the optimal equilibrium solutions of
the GTSC under the centralized scenario.

Proposition 1. The differential game (1)-(3) has a unique equilibrium
solution solution as follows

(i) The optimal green tourism service effort g¢"of the SS, the optimal
green tourism service effort g5°, advertising effort f¢ and green
tourism product’s retail price p© of the TA are as follows

o Kihd | & ((r+ D+ (ks — ki)n)p,

P 8 Ty Do)+

a*(k; — ki)
4b(r + 1)

& = K1k T @ ((r+ 1)k + (k5 — xip)n)p,

< =
2 4b 4b(r +8)(r+1) T

(ii) The equilibrium tourism service greenness level Q%" and goodwill level
G are given by

07 (1) = 05 + (G — Q)™

C+71

C* _ (QO B QoCo) —1t
G (1) = G, ) 7)6 ,

st n

where

°° 4b(r +6)(r+ 1)

GS =

)

a*8(r + 8)(ks — K1)e” + n(r + 8)(r +7)(py + py)ikid® + ((r + D)kx + (k3 — k1p))np @’ (p} + p3)

4b(r + 6)(r + 1)o7
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(iii) The maximal profit of the GTSC V<"is

C*:az((r+‘[)1<2+()<371<14));1) az(K37Kl(/))pC*

B0ty 2 abren O
a o +pah) (r0)a+ (s —xig)n) @ (p1+03) (r0)k+ (k3 =K1 )
16rb2(r+6)(r+r) 322 (r468)* (r+1)°

T

a*(ks—kip)’e®  a? e s “ K1
322 (r+17)° “aor 8b 8b )

Proposition 1 indicates that all the equilibrium solutions under the
centralized scenario remain constant over time. From the perspective of the
GTSC managers, they can directly maintain constant retail price of tourism
products, green tourism service efforts and advertising effort. The retail price
of green tourism product relatives to market potential a and price sensitivity
parameter b. The sensitivities of tourism product green quality relative to
green tourism service efforts Ay and A, positively affect the green tourism
service efforts of the SS and the TA. The sensitivity of goodwill depend on
advertising effort of the travel agency has a positive impact on advertising
effort. On the contrary, the decay rate of goodwill 5 has a negative impact on
green tourism service efforts and advertising effort. In addition, a non-
negative optimal advertising effort is ensured by assuming that k3> k1¢. At
last, the tourism service greenness level and goodwill level of tourism product
achieve steady states as time passes toward infinity.

Corollary 1. For the optimal solutions p®*, g%", g§" and f* with respect to

key parameters p,, p,, € 1, k1, k2 and ks. (i) We have %i > 0 and % > 0;

(ii) We have "f >0, ogg > 0 and 0g2 > 0; (iii) We have agfﬁ > 0 when

M (r+7)(r+8) > dnps, and <0 when M(r+1)(r+8) < ¢npy; (iv) We

2
(p — w)(a —bp)(kids + k14181 + Ki1agr + K20 + (k3 — K10)G) — %2 -

rVE = max
pg2f
+Vio(P181 + pag2 — 80) + Vigg (ef +nQ — 7G)
agc P
have 32 >0 when Ix(r+1)(r+6) > ¢np,, and =<0 when

I o, % >0andgc

Ok ? 0Ky Ok2

Aa(r +r)(r +8) < ¢npy; (v) We have > 0; (vi) We

have "f >0, ‘ng > 0 and 0g2 > 0.

Corollary 1 shows that the SS and the TA will invest more efforts in green
tourism service to improve the greenness level of tourism service when the
green tourism service efforts are more effective to the tourism service green-
ness level. Meanwhile, the more sensitive the goodwill level of product related
to the advertising efforts and the greenness level of tourism service, the more
advertising effort and green tourism service efforts are invested by the SS and
the TA. Tourists pay sufficiently high attention to the green tourism experi-
ence when 21 (r + 7)(r + 8) > ¢np,, then g&§" increases with the increase of
k1. The TA implements a relatively low advertising effort to satisfy their
higher expected green quality of the green tourism product when tourists’

D :a+wb D* 7(1)(0—605)1(111 jo(a — wb)((r+ 1)K,

w 8 2

o _ Kida(a — wb)’ +/’2(“ — 0b)*((r + 1) + (k5 — k1h))

2(r+6)(r+7)

D*
I f =
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demand is more sensitive to green tourism experience. Moreover, the TA
makes a relatively high advertising effort to improve the goodwill of the green
tourism product when the demand of tourists is sensitive to the goodwill level.
Finally, when the sensitivity of tourists’ demand to the levels of tourism ser-
vice greenness and goodwill is more significant, the SS and the TA invest more
in green tourism service efforts.

4.2. The decentralized scenario

The SS and the TA make decisions independently to maximize their
own profit under the decentralized scenario. As the Stackelberg leader,
the SS decides its green tourism service effort g (t) first. Then the TA
chooses the advertising effort, the green tourism service effort g»(t) and
the retail price of green tourism product. The decision problems of the SS
and the TA are respectively expressed as

Vs(t):/om e {wS(1) — Cy, (1) }dt, (@)
maxVe() = [ e {(p0) = )50~ Cu )= G0 Y ®)

For any Q(t) > 0 and G(t) > 0, the maximal profits of the SS and the
TA at time t in the Hamilton-Jacobi-Bellman equation satisfy the
following equations

o(a—bp) (ki3 K141 81 +K1 A28+ 0+ (k3 —k1 ) G) =5
rV?:max s
81

+Vip (p181+P282 —5Q) + Vi (6f +1Q —7G)

f2

Proposition 2 summarizes the optimal equilibrium solutions of the
Stackelberg game between the SS and the TA under the decentralized
scenario.

Proposition 2. The differential game (1) (2) (4) (5) has a unique equi-
librium solution solution as follows:

(i) The optimal green tourism service effort g2 of the SS, the optimal
green tourism service effort g5 and advertising effort f°" of the TA and
retail price of green tourism product p”*are as follows

+ (k3 — Kl‘/’)'?).

ela— wb)2(1<3 — K](]S)A

+
z 4b 4b(r +17)(r+9)

4b(r + 1)
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(ii) The equilibrium tourism service greenness level QP and goodwill level
GP"are given by

0°(1) = 0% + (@ — Q2)e ™,

D\ _ D n D\ ot D ”(QU - Q?o) —
GP(1) —Gw+(175) (Qo—0Q2)e™ + <G07Gm 7W)e ,
where
( (a — @b)(r+ 8)(r +7)(2p,liwb + pyA2(a — wb))k; )
. +(a — wb)((r + 7)k2 + (k3 — k190)n) (2p0b + p3(a — wb))

O = 2b(r 1 8)(r 1 )0 ’
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scenario. This is due to the setting of scenario and the long-term decisions of
TA to pursue profit maximization.

Corollary 2. For the optimal equilibrium solutions pP*, g?*, gb"and
P with respect to parameter . (i) We have pP*and gP"increase with an
increase in w; (i) We have g5"and P decrease as  is increasing.

Recall that w denotes the wholesale ticket price of the SS. Corollary 2
shows that the retail price of green tourism product increases as the wholesale
ticket price increases. The reason for this phenomenon is that the TA buy
tickets at a higher wholesale price, its prefers to set a higher retail price of
green tourism product to keep profit. When the wholesale ticket price of the SS

€2 (a — ob)*(r + 8) (k3 — K1)6 + 1K1 (@ — @b)(r + 8)(r + 7)(2p, M @b + pyJn(a — wb))

+n(a — ob)((r+0)ks + (k3 — k1)) (2piwb + p3(a — b))

4bt(r 4+ 6)(r+1)8

(iii) The maximal profits of the SS VY and the TA V2 are
VY = 0% + nG” +ra s Vi = an0” + nG” + .

where

w(a—wb)((r+7)ks+ (k3 —Kk10)n)

increases, the SS has the responsibility to provide tourists with a higher green
quality tourism product, so he will invest more effort in green tourism service.
In contrast, the TA reduces its green tourism service effort when the wholesale
ticket price of the SS increases. This is because the relatively high wholesale

w(a—wb)(k3—kK1¢)

_ ( _
o= 2(r+68)(r+7) b= 2(r+1) ’
a1k, (a—wb) prlo(a—wb)\  ankidap,@(a—ob)  an’p,2+2P o€ +20m00p,>  w(a—wb) w(a—wb)k?A% k22,2 (a—wb)?
Yoy =2EREZE ) D+ + : : K s+ | ,
2r 2b 2r 2r 2r 4 4b
a 7(a7wb)2((r+r)xz+(K37K1¢)11) 7(a7wb)2(1<37 ]¢)
2= 4b(r+1)(r+95) ra 4b(r+7) ’
ok (a—wb) P P20 (a—wb) . aZIK]/l]pl(a—wb)z . an’p,” +ﬁ22262+2a21(122p12 ‘ (a—a)b)2 U o(a—wb)k2A,* . Klz/lzz(a—wb)2
T2 =", Pra@T0, ' dbr ' 2 T\ 2 ' 8b '

We explore a scenario in which the SS, as the leader of the Stackelberg
game, decides the green tourism service effort g0°, the TA as the follower,
determines the green tourism service effort g, advertising effort f°* and
retail price of green tourism product pP*. The analytical equilibrium retail
price, green tourism service efforts, advertising effort, greenness level of
tourism service, goodwill level of green tourism product and profits of the
GTSC members under the decentralized scenario are shown in Proposition 2.
Comparing the results of above propositions, it is not difficult to find that the
TA increases the retail price of green tourism product, while reducing the
green tourism service effort and advertising effort in the decentralized

ticket price leads to a relatively low profit of the TA, thus the TA reduces its
green tourism service effort to decrease its expenditure on green tourism
service. In addition, the TA also tends to reduce advertising effort to save costs
as the wholesale ticket price of SS increases.

4.3. The revenue-sharing scenario

Similar to the decentralized scenario, the SS dominates the supply
chain and announces the green tourism service effort g; (t) first under the
revenue-sharing scenario. And then, the TA sets the green tourism ser-
vice effort g»(t), advertising effort and the retail price of green tourism
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Table 2
Optimal solutions of models.
Scenarios Optimal solutions
Centralized e = a P W@ @((r+ 1)k + (k3 —x19)n)py
2 T ab(r+o)(r+7)
o a®(k3 — K1) & = k1lpa® N @ ((r+1)Kk2 + (k3 — K19)N)ps
. 4b(r + 1) 2 4b 4b(r + 6)(r +7)
Decentralized b a+ob «  w(a—ob)kih | prw(a@a—wb)((r+1)ke + (k3 — k1))
T & = 2 * 201 0)r +7)
o= M & = K12(a— “’b)z pala— Wb)z((r+ 7)k2 + (k3 — K190)17)
) 4b(r+1) 2 4b 4b(r+17)(r + )
Revenue-sharing Ne _ a0+ wb & = (ad(1 — 0) + wb(1 + 0))(ad — wb)k121 N (af(1 — 0) + wb(1 + 0))(ad — wb)((r + 7)k2 + (k3 — K1)1)P1
2b0 ! 4b0? 4b(r +7)(r + 6)6?
o (a0 — wb)? (k3 — K1) & = K142(a6 — wb)? ACS b)?((r+ 7)k2 + (k3 — K1b)1)
4b(r +1)0 2 4b0 4b(r +1)(r+9)0

product. In addition, the TA pays the SS a wholesale price for each unit Proposition 3. The differential game (1) (2) (6) (7) has a unique equi-
ticket of SS, plus a certain proportion of the income of the TA. The de- librium solution as follows
cision problems of the SS and the TA can be written as

oo (i) The optimal green tourism service effort gY"of the SS, the optimal
H}:‘XVS(’) = /0 e "{((1=0)p(1) + w)S(t) — Cy, (1) }ar, (6) green tourism service effort g)” and advertising effort f" of the TA and
retail price of green tourism products pV"are as follows
maxVi (1) = / e {(Bp(t) — )S(1) — Coa (1) — C (1) } . @
823 0

(ab — wb)* (k3 — K1)

ye ab+ob . kidy(ad — wb)’ N pa(ad — @b)*((r + 1)Kz + (k3 — K1 h)17)

N* __
P 4b0 4b(r +7)(r + 6)0 = 4b(r +1)0
ve_ (a8(1 — 0) + wb(1 + 0))(ab — wb)x, A N (aB(1 — 0) + wb(1 + 0))(ad — wb)((r + 7)x2 + (k3 — K1)1)p,
& = 4be? 4b(r +1)(r + 0)6° '
For any Q(t) > 0 and G(t) > 0, the maximal profits of the SS and the (ii) The equilibrium tourism service greenness level QV"and goodwill level

TA satisfy the Hamilton-Jacobi-Bellman equations as GN"are given by

0¥ (1) = 0% + (Q — O%)e ™,
Vi =max| ((1—0)p+w)(a—>bp)(kids +Kihg +Kidg + k0

81

_ NN
6" =6s + s (-0l + (- ML) o

(r—9) (r—9)
gz ’ ’
+s = x19)G) =5 + Vig(pig1 + paga = 80) + Vg (ef +1Q — 7G)
& f

(0p — @) (a — bp) (k125 + K14 g1 + Kidags + K20 + (k3 — k1)G) — 2 —

rV¥ =max 202

N —
p.g2f N v
+VRQ(P1§1 + 282 — 00) + Vi (ef +1Q — 7G)
The optimal equilibrium solution of the SS and the TA under the where

revenue-sharing scenario can be expressed as the following propositions.
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(iii) The maximal profits of the SS V}"and the TA V¥ are
Vi =00 QY + 3GV + s, VR = a0V 4G+
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Under this scenario, the TA, as follower of the Stackelberg game, will
share part of the revenue to the SS. According to the result of Proposition 3, it
is clear that the revenue-sharing between the SS and the TA will further in-
creases the retail price of green tourism products.

Corollary 3. For the optimal solutions p¥°, g\", g and fN* with respect to
gl

5 > 0 when

parameter 6. (i) We have a%‘ < 0; (ii)) We have
(wb)’
1

3 ((3abw)’ + ((9a*b202)” — 3atb0ar))

0<f<

1
3

1

!

<(3a2hw)2 + <(9a4h2(u2)2 - 3a6b"m6)
3+ a?

N ®

and % < 0 when

(iii) We have%>0 and%>0when%b<0<l, and%<0 and

Uil b
“5 <Owhen0 <6 <.

We discover that the green tourism service effort of the SS increases with
an increase in @ when condition (8) is satisfied. This is because the SS needs to
invest more in green tourism service effort to attract tourists when the sharing
ratio is relatively low. In contrast, when condition (9) is satisfied, the cost of
SS’s green tourism service effort can not exchange for higher income, so the
green tourism service effort of the SS will decrease with the increase of 6. We
also find that when 0 < 0 < “2, that is, the sharing ratio of the TA is suffi-
ciently low, the green tourism service and advertising efforts of the TA
decrease as 0 increases. This is because the green tourism service and
advertising costs of the TA are not consistent with the income. Then the TA
prefers to spend less on green tourism service and advertising efforts to reduce
its own costs. On the contrary, gY" and fN* increase with an increase in 0
when the sharing ratio satisfy 22 < 6 < 1. This is because the increased
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advertising and green tourism service efforts of the TA improve the green
quality and goodwill level of the tourism product, and thus improving the
product sales and total profit.

5. Comparison between scenarios

Some interesting conclusions can be observed from Table 2 by the
comparison of three scenarios.

Proposition 4. The relationship of the optimal retail price p*under
different scenarios is as follow

p& < p” < pV.

We observe from Proposition 4 that the retail price of green tourism
product in the decentralized scenario is higher than that in the centralized
scenario. This is because the TA gets more profit by charging a higher retail
price under the scenario of decentralized. In addition, the retail price of green

tourism products set by TA in the revenue-sharing scenario is the highest
among the three scenarios.

Proposition 5. The relationship of the optimal advertising effort f*under
different scenarios is as follows

fE>r >

10
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The advertising effort of the TA has improved the goodwill level of green
tourism product. It is indicate that the advertising effort of the TA in the
revenue-sharing scenario is lower than those in the decentralized and
centralized scenarios from Proposition 5. This is because the TA shares the
revenue of green tourism product with the SS and bear the advertising
expenditure of green tourism products alone. Therefore, the TA is willing to
reduce the advertising effort to reduce the advertising expenditure. Moreover,
the advertising effort of the TA in the centralized scenario is greater than that
in the decentralized scenario.

Proposition 6. The ordinal relationship of the optimal tourism service
efforts g;and g;are as follows
g >8 >85> >

The green tourism service efforts of the SS and the TA improve the green
quality of tourism product and the greenness level of tourism service. We
observe from Proposition 6 that the green tourism service efforts of the SS
and the TA in the centralized scenario are the largest, because the high green
tourism service efforts attract more tourists which preference for green
tourism product. Compared with the decentralized scenario, the SS in the
revenue-sharing scenario invests more in green tourism service effort. This is
because the SS shares the TA’s income in the revenue-sharing scenario, and a
higher quality green tourism products will attract more tourists. While the
total income of the TA increases, and the SS’ s profit increases
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correspondingly. However, the green tourism service effort of the TA is the
lowest in the revenue-sharing scenario because the TA needs to reduce the
expenditure of green tourism service to ensure its own profits.

6. Numerical study

Numerical study are drawn to better illustrate our theoretical results.
Wesetr =0.15,a =15,b =2,p; =0.6,p, =05,4; = 1.6,1; = 1.2,
A3 =1, =0.7,¢ =05,k2 =0.7,k3 =0.6,6 =02, 7 = 0.2, = 0.5,
Go =5,Qp =5,t = oo, which are comely used in the this section. Then
in each following subsection we provide numerical study to observe the
influence of key parameters on the theoretical results of the equilibrium
strategies in different scenarios and give some managerial insights. The
selection of these parameters comes from the previous literatures on
operation management (Liu et al., 2016; Zhou and Ye, 2018; Jena and
Meena, 2019), which mainly investigate the advertising, service and
pricing of products.
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6.1. Effects of k1 on green tourism service efforts, advertising effort and
market demand (0 = 2,0 = 0.7)

In this subsection, we investigate the effects of tourists’ green
tourism experience concern level x; on the advertising effort and the
green tourism service efforts. Fig. 2 shows the impacts of the tourists’
green tourism experience concern level on the green tourism service
effort of the SS. The results show that the green tourism service efforts of
the SS increase with the increasing of green tourism experience concern
level under three different scenarios. This is because when tourist im-
proves its concern level for green tourism experience, the SS will
improve its green tourism service effort to provide tourists with a higher
quality green tourism products to increase the sales of green tourism
products. In addition, the green tourism service efforts of the SS is the
highest in the centralized scenario, and the lowest in the decentralized
scenario. Fig. 3 shows that the advertising effort of the TA in the
revenue-sharing scenario is the lowest, which makes the goodwill level
of tourism products lower than that of other scenarios. The reason for
this phenomenon is that the TA not only undertakes the advertising
activities of green tourism products alone, but also shares part of the
revenue to the SS. Reducing the advertising effort can decrease the
advertising expenditure of the TA. Moreover, with the improvement of
green tourism experience concern level, tourists pay more attention to
the green quality of tourism product compared with the goodwill.
Therefore, the TA can appropriately reduce its advertising effort. Fig. 4
shows that the green tourism service effort of the TA in the revenue-
sharing scenario is lower than those in centralized and decentralized
scenarios. In general, the green tourism service efforts increase with the
increasing of tourists’ green tourism experience concern level under
three scenarios.

6.2. Effects of k1 on the profits of the GTSC members

Using the same parameters in Subsection 6.1, we study the impacts of
tourists’ green tourism experience concern level «; on the profits of the
SS, the TA and the GTSC. Fig. 5 shows that the profit of the TA decreases
as the green tourism experience concern level increases. This is because
the green tourism service effort of the TA increases with the green
tourism experience concern level, and the green tourism service ex-
penditures of the TA increase at the same time, resulting in the decrease
of its profit. Fig. 5 also shows that the profit of the TA in the decen-
tralized scenario is higher than that in the revenue-sharing scenario. The
profit of the SS decreases with the increasing of tourists’ green tourism
experience concern level (see Fig. 6). This is because the carrier of green
tourism experience is the SS. Therefore, the SS needs to make a lot of
green tourism service effort to stimulate tourists’ demand for green
tourism products with the increasing of tourists’ green tourism experi-
ence concern level. Furthermore, Fig. 6 indicates that the SS gets a
higher profit in the revenue-sharing scenario compared with the
decentralized scenario. Fig. 7 presents that the profits of the GTSCs in
three scenarios are decreasing when the tourists’ green tourism expe-
rience concern level increases. If tourists pay more attention to the green
tourism experience, it is better for the SS and the TA to increase their
green tourism service efforts and provide a higher quality green tourism
product for tourists. Fig. 7 also shows that the profits of the GTSC reach
the lowest when there exists a revenue-sharing contract between the SS
and the TA. In general, it can be seen from Figs. 5-7 that the revenue-
sharing contract between the SS and the TA can not achieve the Par-
eto improvement of the GTSC.

6.3. Effects of wholesale price (x; = 0.5,0 = 0.7)

We discuss the influence of wholesale ticket price on equilibrium
solutions and profits. Fig. 8(a) shows the changing of optimal green
tourism service efforts, the optimal advertising effort and the optimal
retail price of green tourism products with the different wholesale ticket
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prices. As shown in the blue curve in Fig. 8(a), the optimal green tourism
service effort gP* is increasing with the wholesale ticket price, which
means that a higher wholesale ticket price can more effectively stimu-
late the green tourism service effort of the SS. This is because the tourism
products with relatively high wholesale ticket price should keep rela-
tively high green quality, which makes the SS make more green tourism
service effort. The red curve in Fig. 8(a) shows that a higher wholesale
ticket price can not stimulate the TA to make more green tourism service
effort. Instead, a relatively low wholesale ticket price charged by the SS
can encourage the TA make more green tourism service effort g8*. This
result can be explained that a relatively high wholesale price of the SS
increases the cost of the TA, then the TA will not invest more in the green
tourism service effort. The advertising effort of the TA decreases with
the increase of wholesale ticket price as shown in Fig. 8(a) purple curve.
It is easy to understand that the TA prefer to reduce its expenditure on
advertising when other costs increase. In addition, by observing the
yellow curve in Fig. 8(a), it is also find that the retail price of green
tourism product also increases when the wholesale ticket price in-
creases, but the gaps between these different retail prices are not
obvious. Therefore, we point out that the higher wholesale ticket prices
make the retail prices of green tourism products rise slightly, but it has a
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strong attack on the enthusiasm of the TA.

As shown in Fig. 8(b), the greenness level of tourism service de-
creases with the increase of wholesale ticket price, and the goodwill
level of tourism product also decreases as the wholesale ticket price
increasing. This is because the green tourism service and advertising
efforts of the TA decrease with the increase of wholesale ticket price,
which makes the greenness level of tourism service and the goodwill
level of tourism product also decrease. On the other hand, Fig. 8(b) also
points that a relatively high wholesale ticket price will reduce product
sales of green tourism products. This is because the demand for green
tourism product of tourists always decrease with the increase of tourism
product price (see Fig. 8(a)). Fig. 8(c) shows that the profit of the SS is
the concave function of the wholesale ticket price. A relatively high
wholesale ticket price will bring more profit to the SS. However, tourists
reduce the demand for green tourism products when the wholesale
ticket price is too high, then the profit of the SS reducing. As shown in
the red curve in Fig. 8(c), the TA can obtain a higher profit when the
wholesale price is relatively low. This is because the profit of the TA
always decreases with the increase of wholesale ticket price. Fig. 8(c)
also indicates that the total profit of the GTSC decreases as the wholesale
ticket price increasing. This result can be explained that a relatively high
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wholesale ticket price attacks the green tourism service and advertising
efforts of the TA, increase the retail prices of green tourism products, and
ultimately reduce the sales of green tourism products.

6.4. Effects of sharing ratio (w = 2,x; = 0.5)

We next study the impact of sharing ratio on the performance of the
GTSC. Fig. 9(a) shows the changing of optimal green tourism service
efforts, the optimal advertising effort and the optimal retail price of
green tourism products with the different sharing ratios. The red curve
in Fig. 9(a) depicts the impact of sharing ratio on the optimal green
tourism service effort g)". When the share ratio is relatively high, the
profit of the TA increases with the increase of share ratio. Therefore, the
TA increases its green tourism service effort to improve the demand of
tourists for green tourism products, and obtains a higher profit. As
shown in the blue curve in Fig. 9 (a), the optimal green tourism service
effort g is a concave function of the sharing ratios. This means that the
changes of the optimal green tourism service effort gY" can be divided
into two stages. In the first stage, a higher sharing ratio can more
effectively stimulate the green tourism service effort gY". However, the
green tourism service effort gl decreases with the increase of sharing
ratios in the second stage. The purple curve in Fig. 9(a) shows that a
relatively high sharing ratio leads to an increase in advertising effort.
The reason is that the increase of advertising effort can bring higher

(p — ®)(a —bp)(kiAs + ki1dig1 + Kkiagr + K20 + (k3 — K19)G) — = —

rVE =max
P&

+Vio(p181 + prga — 8Q) + Vg (ef +nQ — G)

profit for the TA. Moreover, the yellow curve in Fig. 9(a) shows that the
retail price of green tourism product decreases as the sharing ratio
increasing. One reason is that the TA will appropriately reduce the retail
price of tourism products to stimulate the demand of tourists for green
tourism products.

As shown in Fig. 9(b), both the greenness level of tourism service and
the goodwill level of tourism product increase slowly as the sharing ratio
increases. This is because the green tourism service and advertising ef-
forts of the TA increase with the increase of sharing ratio when the share
ratio is relatively high. Fig. 9(c) also shows that the sales of green
tourism product increases as the sharing ratio increasing. This is because

&
2
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the higher greenness level of tourism service and goodwill level of
tourism product stimulate the demand of tourists for green tourism
products. On the other hand, a relatively high sharing ratio makes the
TA reduce the retail price of tourism product, and thus also stimulates
tourists to purchase the tourism product. The profit of the SS is a concave
function of sharing ratio (see Fig. 9 (c) blue curve). In other word, the
profit of the SS initially is increasing with the increase of sharing ratio,
but when the sharing ratio exceeds a certain threshold, the profit of the
SS is decreasing. This is because the increased sharing ratio can improve
the sales of tourism product when the sharing ratio is relatively low, and
the profit of the SS increases accordingly. However, when the sharing
ratio is relatively high, the sharing income of the SS decreases. As shown
in the red curve in Fig. 9(c), the profit of the TA is increasing with the
increase of share ratio. On the one hand, a higher sharing ratio brings a
higher sharing profit to the TA. On the other hand, the lower retail price
also stimulates the demand of tourists for green tourism products, and
the profit of the TA increases. At last, it is found that the GTSC can
achieve a higher profit when the sharing ratio is relatively high.

7. Extension

In this section, we consider that the SS supports the TA with an
advertising participation rate used to promote green tourism products,
that is, the SS and the TA jointly launch the advertising activities. Many
researches have shown that cooperative advertising can effectively
improve the performance of supply chain (Buratto et al., 2019; Ma et al.,
2020). Thus we introduce a cost-sharing contract into advertising ac-
tivities to investigate the coordination of the GTSC. We assume that the
SS provide the advertising participation rate ¢ to encourage the TA to
make more in advertising effort to promote green tourism product.
Therefore, the optimization problems of the SS and the TA are respec-
tively expressed as follows

maxV (1) = / " e {wS() — Cy (1) — 9 Cr(0) 10)
maxVe() = [ {(p0) = )50~ Cul0) = (1 - 9)G ()}t an

For any Q(t) > 0 and G(t) > 0, the maximal profits of the SS and the
TA satisfy the Hamilton-Jacobi-Bellman equations as

g of
w(a—bp)(kids+Ki1Ai1g1 +K14282+K2 0+ (k3 _K14))G)_71_T
Vi =max
819 ’ ’
JrVSTQ(:Olgl +0282 *5Q)+V5TG(5f+’7Q*TG)
(1-o)*
2

Similarly, we can easily get the optimal equilibrium solutions of the
SS and the TA under the cost-sharing scenario. We have the following
proposition after simple algebra.

Proposition 7. The differential game (1) (2) (10) (11) has a unique
equilibrium solution as follows
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(i) The optimal green tourism service effort g1 and advertising partici-
pation rate V", the optimal green tourism service effort gl and
advertising effort f*"and the retail price p”" are as follows

r_atwb . ola—obkl
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Proposition 7 shows that the advertising participation rate ¢"* has a

significant impact on the equilibrium advertising effort and the equilibrium
goodwill of green tourism product. For a given advertising participation rate,

N+ 30b—a
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(ii) The equilibrium tourism service greenness level Q" and goodwill level
G are given by
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we can derive the analytic equilibrium solution. In addition, we can further
analyze the influence of advertising participation rate on the equilibrium
strategies and profits of the GTSC members.

Observation 1. The value of ¢*affects on the performances of the SS,
the TA and the GTSC.

The management insight of the above observation is that both the SS
and the TA can obtain more profits when there exits a positive adver-
tising participation rate ¢*. This is because under the cost-sharing sce-
nario, the TA can adjust its advertising effort to attract more tourists.

Proposition 8. The ordinal relationship of profits of the SS V§, the TA
Viand the GTSC V*are as follows

where
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(iii) The maximal profits of the SS Vi and the TA V} are
Vi =anQ" + G +ry, Vi = an0” +6uG" +r4

where
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From the perspective of the profits of the SS and the TA, the profits under
the three scenarios are increasing in turn. The change of the GTSC from
decentralized to cost-sharing is a Pareto improvement. When the SS supports
the advertising activities and subsidizes the advertising costs of the TA, the
goodwill level of green tourism product is enhancing. The demands of tourists
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for green tourism product increase in cost-sharing scenario, and the profits of
the SS and the TA will be higher than that in decentralized scenario. The
essence of revenue sharing contract is that the TA allocates part of its revenue
to the SS. The transition from decentralized scenario to revenue-sharing
scenario expands the double marginalization effect among GTSC members.
Therefore, revenue-sharing contract can not achieve Pareto improvement of
the GTSC.

Using the parameter setting in the previous section, the maximum
profits of the SS, the TA and the GTSC in the four scenarios are shown in
Figs. 10-12. When there is a revenue-sharing contract between the SS
and the TA, the TA not only undertakes the expenditure of advertising
activities, but also shares part of the revenue to the SS, which makes the
double marginalization effect between upstream and downstream more
exaggerative. Moreover, it is found that the profits of the SS and the TA
in the cost-sharing scenario are the highest among the three scenarios
because the advertising subsidy from the SS stimulates the advertising
activities of the TA. The number of tourists who buy green tourism
products increases, and the profits of the GTSC members increase
correspondingly. Neither revenue-sharing contract nor cost sharing
contract can achieve the coordination of the GTSC, but cost-sharing
contract can make the GTSC get Pareto improvement as shown in
Fig. 12. Thus the SS and the TA prefer cost-sharing contract over
revenue-sharing contract.

8. Conclusions

Popularization of environmental protection drive tourists to choose
green tourism products, and promote SSs and TAs to provide green
tourism products. The goodwill level and the retail price of green
tourism products, the greenness level of tourism service and the green
tourism experience of tourists are significant factors that affect the
purchase behaviors of tourists. Meanwhile, these factors force the GTSC
members to provide high-quality green tourism products to achieve the
sustainable development of tourism resources. Our research considered
a GTSC composed of one SS and one TA, proposed the four scenarios (i.e.
centralized, decentralized, revenue-sharing and cost-sharing), and
established related differential game models to study the optimal green
tourism service, pricing and advertising strategies of the GTSC members.
In addition, we investigated the relationship among green tourism
experience of the tourists, the green tourism service efforts and the
advertising effort, and explored how the green tourism experience
concern level, the wholesale ticket price and the sharing ratio affect the
green tourism service efforts, the advertising effort, the retail price, the
tourism service greenness level, the goodwill level, the product sales and
the profits of the SS, the TA and GTSC. Some main managerial insights of
our study are summarized as follows:

1. Due to the preference for green tourism of the tourists, the GTSC
members should provide green tourism products to cater tourists’
preference for green tourism. In addition, the SS and the TA should
also educate tourists to purchase green tourism products, so as to
promote the improvement of green quality of tourism products and
realize the sustainable development and utilization of tourism
resources.

2. The tourist’s green tourism experience concern level that motivates
the green tourism service activities of the SS and the TA can stimulate
the GTSC members to provide a higher green quality tourism prod-
uct, but it can not bring a higher profits to the SS and the TA and the
GTSC. A relatively low green tourism experience concern level can
stimulate the TA to invest more in advertising effort, and improve the
profits of the GTSC members. Therefore, a reasonable green tourism
experience concern level of the tourists is an effective guarantee for
the smooth operation of the GTSC.

3. The profit of the SS is a concave function of the wholesale ticket price
in the decentralized scenario, which increases first and then
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decreases with the increase of the wholesale ticket price; while the
profits of the TA and the GTSC always decreases with the increase of
the wholesale ticket price. Therefore, the wholesale ticket price can
be used as a bargaining point between the SS and the TA in the
decentralized scenario. The SS can sell ticket to the TA at the optimal
wholesale price to obtain its maximal profit.

4. The profits of the TA and the GTSC are increasing with the increase of
sharing ratio in the revenue-sharing scenario. By contrast, the profit
of the SS is increasing with the increase of sharing ratio until its reach
a threshold. Once the sharing ratio exceeds this threshold, the profit
of the SS decreases as the sharing ratio increasing. Therefore, when
the sharing ratio of the TA exceeds this threshold, the SS can provide
TA with a relatively low wholesale ticket price so as to negotiate a
lower sharing rate.

5. The revenue-sharing contract between the SS and the TA can neither
coordinate the GTSC, nor make the GTSC achieve Pareto improve-
ment. Therfore, the SS and the TA are more willing to operate the
GTSC in the cost-sharing scenario compared with revenue-sharing
scenario.

There are serval potential extensions for future investigation. First,
GTSCs often have multiple SSs and TAs. One possible future opportunity
is to study a more complicated GTSC network. Second, the coordination
mechanism between the SS and the TA can be further studied in the
revenue-sharing scenario. Third, the green tourism experience we
consider in our study is mainly affected by tourists’ expected green
quality and perceived green quality. The empirical experiments of green
tourism experience can be further carried out to identify the main
influencing factors of green tourism experience. Last, this paper mainly
analyzes the joint green tourism service, advertising and pricing stra-
tegies of the GTSC under the green tourism preference of tourists. We
can incorporate the impact of government green tourism subsidy and
environmental policies on the decision-makings of the GTSC members
into future research.

Declarations of competing interest

None.

Acknowledgements

The research is supported by the National Natural Science Founda-
tion of China (No. 71771053 and 71371003), the Key Research Project
of Culture and Tourism in Jiangsu Province (20ZD02), the Key Project of
Jiangsu Social Science Application Research Project (20SYA-049), the
Key Research and Development Plan (Modern Agriculture) of Jiangsu
Province (No. BE2018385), the Natural Science Foundation of Jiangsu
Province (No. BK20201144), the Fundamental Research Funds for the
Central Universities, and the Postgraduate Research & Practice Inno-
vation Program of Jiangsu Province (No. KYCX20_0162).

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jretconser.2021.102563.

References

Agyeiwaah, E., Otoo, F.E., Suntikul, W., Huang, W.-J., 2019. Understanding culinary
tourist motivation, experience, satisfaction, and loyalty using a structural approach.
J. Trav. Tourism Market. 36, 295-313.

Albayrak, T., Herstein, R., Caber, M., Drori, N., Bideci, M., Berger, R., 2018. Exploring
religious tourist experiences in Jerusalem: the intersection of Abrahamic religions.
Tourism Manag. 69, 285-296.

Asadi, S., Pourhashemi, S.0., Nilashi, M., Abdullah, R., Samad, S., Yadegaridehkordi, E.,
Aljojo, N., Razali, N.S., 2020. Investigating influence of green innovation on
sustainability performance: a case on Malaysian hotel industry. J. Clean. Prod. 258.


https://doi.org/10.1016/j.jretconser.2021.102563
https://doi.org/10.1016/j.jretconser.2021.102563
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref1
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref1
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref1
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref2
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref2
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref2
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref3
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref3
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref3

S. Ma et al.

Booking, 2018. https://globalnews.booking.com/where-sustainable-travel-is-headed-in
-2018/.

Budeanu, A., 2009. Environmental supply chain management in tourism: the case of
large tour operators. J. Clean. Prod. 17, 1385-1392.

Buratto, A., Cesaretto, R., De Giovanni, P., 2019. Consignment contracts with
cooperative programs and price discount mechanisms in a dynamic supply chain.
Int. J. Prod. Econ. 218, 72-82.

Chen, L., 2019. Hotel chain affiliation as an environmental performance strategy for
luxury hotels. Int. J. Hospit. Manag. 77, 1-6.

Chernonog, T., 2020. Inventory and marketing policy in a supply chain of a perishable
product. Int. J. Prod. Econ. 219, 259-274.

Chernonog, T., Avinadav, T., 2019. Pricing and advertising in a supply chain of
perishable products under asymmetric information. Int. J. Prod. Econ. 209, 249-264.

Chiu, Y.-T.H., Lee, W.-L, Chen, T.-H., 2014. Environmentally responsible behavior in
ecotourism: antecedents and implications. Tourism Manag. 40, 321-329.

Choi, C., Choi, S., Mattila, A.S., 2019. The role of reference prices in the lodging industry:
the moderating effect of an individual’s psychological state. J. Trav. Tourism
Market. 36, 511-520.

Cutler, S.Q., Carmichael, B., Doherty, S., 2014. The Inca Trail experience: does the
journey matter? Ann. Tourism Res. 45, 152-166.

De Vos, J., Witlox, F., 2017. Travel satisfaction revisited. On the pivotal role of travel
satisfaction in conceptualising a travel behaviour process. Transport. Res. Pol. Pract.
106, 364-373.

Dye, C.-Y., 2020. Optimal joint dynamic pricing, advertising and inventory control model
for perishable items with psychic stock effect. Eur. J. Oper. Res. 283, 576-587.

El Ouardighi, F., Sim, J.E., Kim, B., 2016. Pollution accumulation and abatement policy
in a supply chain. Eur. J. Oper. Res. 248, 982-996.

Farshbaf-Geranmayeh, A., Rabbani, M., Taleizadeh, A.A., 2018. Channel coordination
with cooperative advertising considering effect of advertising on willingness to pay.
J. Optim. Theor. Appl. 176, 509-525.

Firstoutdoormedia http://m.nolhw.com/meitizhishi/20-484.html, 2019.

Galeazzo, A., Ortiz-de Mandojana, N., Delgado-Ceballos, J., 2020. Green procurement
and financial performance in the tourism industry: the moderating role of tourists’
green purchasing behaviour. Curr. Issues Tourism. https://doi.org/10.1080/
13683500.2020.1734546.

Ghaderi, Z., Hatamifar, P., Ghahramani, L., 2019. How smartphones enhance local
tourism experiences? Asia Pac. J. Tourism Res. 24, 778-788.

Giovanni, P.D., 2011. Quality improvement vs. advertising support: which strategy
works better for a manufacturer? Eur. J. Oper. Res. 208, 119-130.

He, P., He, Y., Xu, F., 2018a. Evolutionary analysis of sustainable tourism. Ann. Tourism
Res. 69, 76-89.

He, Y., He, P., Xu, F., 2019a. Sustainable tourism modeling: pricing decisions and
evolutionarily stable strategies for competitive tour operators. Tourism Econ. 25,
779-799.

He, Y., Wang, H., Guo, Q., Xu, Q., 2019b. Coordination through cooperative advertising
in a two-period consumer electronics supply chain. J. Retailing Consum. Serv. 50,
179-188.

He, Y., Zhang, J., Gou, Q., Bi, G., 2018b. Supply chain decisions with reference quality
effect under the 020 environment. Ann. Oper. Res. 268, 273-292.

Huang, H., Wei, H., Wei, M., 2019. Dynamic performance assessment system for green
tourism supply chain. Tourism Anal. 24, 467-482.

Huang, Z., Bai, P., 2021. Dynamic cooperative promotion in the presence of consumer
reference effect with competing retailers. J. Retailing Consum. Serv. https://doi.org/
10.1016/j.jretconser.2021.102441.

Hussain, M., Al-Aomar, R., Melhem, H., 2019. Assessment of lean-green practices on the
sustainable performance of hotel supply chains. Int. J. Contemp. Hospit. Manag. 31,
2448-2467.

Jena, S.K., Meena, P.L., 2019. Price and service competition in a tourism supply chain.
Serv. Sci. 11, 279-291.

Jena, S.K., Sarmah, S.P., Sarin, S.C., 2017. Joint-advertising for collection of returned
products in a closed-loop supply chain under uncertain environment. Comput. Ind.
Eng. 113, 305-322.

Kang, K.H., Stein, L., Heo, C.Y., Lee, S., 2012. Consumers’ willingness to pay for green
initiatives of the hotel industry. Int. J. Hospit. Manag. 31, 564-572.

Khorshidvand, B., Soleimani, H., Sibdari, S., Seyyed Esfahani, M.M., 2021. Revenue
management in a multi-level multi-channel supply chain considering pricing,
greening, and advertising decisions. J. Retailing Consum. Serv. https://doi.org/
10.1016/j.jretconser.2020.102425.

Knobloch, U., Robertson, K., Aitken, R., 2017. Experience, emotion, and eudaimonia: a
consideration of tourist experiences and well-being. J. Trav. Res. 56, 651-662.

Liu, G., Sethi, S.P., Zhang, J., 2016. Myopic vs. far-sighted behaviours in a revenue-
sharing supply chain with reference quality effects. Int. J. Prod. Res. 54, 1334-1357.

17

Journal of Retailing and Consumer Services 61 (2021) 102563

Liu, G., Zhang, J., Tang, W., 2015. Strategic transfer pricing in a marketing-operations
interface with quality level and advertising dependent goodwill. Omega 56, 1-15.

Lozano, J., Arbulu, I., Rey-Maquieira, J., 2016. The greening role of tour operators.
Environ. Manag. 57, 49-61.

Ly, L., Gou, Q., Tang, W., Zhang, J., 2016. Joint pricing and advertising strategy with
reference price effect. Int. J. Prod. Res. 54, 5250-5270.

Ma, S., He, Y., Gu, R., 2020. Dynamic generic and brand advertising decisions under
supply disruption. Int. J. Prod. Res. https://doi.org/10.1080/
00207543.2020.1812751.

Malekian, Y., Rasti-Barzoki, M., 2019. A game theoretic approach to coordinate price
promotion and advertising policies with reference price effects in a two-echelon
supply chain. J. Retailing Consum. Serv. 51, 114-128.

Moon, H., Han, H., 2019. Tourist experience quality and loyalty to an island destination:
the moderating impact of destination image. J. Trav. Tourism Market. 36, 43-59.

Nam, H.V., Lo, A., Yeung, P., Hatter, R., 2020. Hotel ICON: towards a role-model hotel
pioneering sustainable solutions. Asia Pac. J. Tourism Res. 5, 574-584.

Nhat, T.P., Tuckova, Z., Jabbour, C.J.C., 2019. Greening the hospitality industry: how do
green human resource management practices influence organizational citizenship
behavior in hotels? A mixed-methods study. Tourism Manag. 72, 386-399.

Nieto-Garcia, M., Munoz-Gallego, P.A., Gonzalez-Benito, O., 2017. Tourists” willingness
to pay for an accommodation: the effect of eWOM and internal reference price. Int. J.
Hospit. Manag. 62, 67-77.

Paramati, S.R., Shahbaz, M., Alam, M.S., 2017. Does tourism degrade environmental
quality? Acomparative study of Eastern and Western European Union. Transport. Res.
Transport Environ. 50, 1-13.

Ponnapureddy, S., Priskin, J., Vinzenz, F., 2020. The mediating role of perceived benefits
on intentions to book a sustainable hotel: a multi-group comparison of the Swiss,
German and USA travel markets. J. Sustain. Tourism 28, 1290-1309.

Quan, S., Wang, N., 2004. Towards a structural model of the tourist experience: an
illustration from food experiences in tourism. Tourism Manag. 25, 297-305.

Rad, M.A., Khoshalhan, F., Glock, C.H., 2018. Optimal production and distribution
policies for a two-stage supply chain with imperfect items and price-and
advertisement-sensitive demand: a note. Appl. Math. Model. 57, 625-632.

Rahman, F., Soesilo, P.K.M., 2018. The effect of information exposure of contract
manufacturing practice on consumers’ perceived risk, perceived quality, and
intention to purchase private label brand. J. Retailing Consum. Serv. 42, 37-46.

Richards, P., Font, X., 2019. Sustainability in the tour operator-ground agent supply
chain. J. Sustain. Tourism 27, 277-291.

SeyedEsfahani, M.M., Biazaran, M., Gharakhani, M., 2011. A game theoretic approach to
coordinate pricing and vertical co-op advertising in manufacturer-retailer supply
chains. Eur. J. Oper. Res. 211, 263-273.

Sharma, P., Nayak, J.K., 2019. Understanding memorable tourism experiences as the
determinants of tourists’ behaviour. Int. J. Tourism Res. 21, 504-518.

Sigala, M., 2008. A supply chain management approach for investigating the role of tour
operators on sustainable tourism: the case of tui. J. Clean. Prod. 16, 1589-1599.

Song, J., Li, F., Wu, D.D., Liang, L., Dolgui, A., 2017. Supply chain coordination through
integration of innovation effort and advertising support. Appl. Math. Model. 49,
108-123.

Taboubi, S., 2019. Incentive mechanisms for price and advertising coordination in
dynamic marketing channels. Int. Trans. Oper. Res. 26, 2281-2304.

Taleizadeh, A.A., Mamaghan, M.K., Torabi, S.A., 2020. A possibilistic closed-loop supply
chain: pricing, advertising and remanufacturing optimization. Neural Comput. Appl.
32, 1195-1215.

Tan, S.-K., Kung, S.-F., Luh, D.-B., 2013. A model of ‘creative experience’ in creative
tourism. Ann. Tourism Res. 41, 153-174.

Tol, R.S.J., 2007. The impact of a carbon tax on international tourism. Transport. Res.
Transport Environ. 12, 129-142.

Travelagentcentral https://www.travelagentcentral.com/your-business/stats-32-willing-
to-pay-more-for-sustainable-vacations, 2020.

VisitKorea, 2020. http://chinese.visitkorea.or.kr/chs/ATR/SI_CHA 211 _1.jsp.

Wang, W., Chen, J.S., Fan, L., Lu, J., 2012. Tourist experience and wetland parks: a case
of zhejiang, China. Ann. Tourism Res. 39, 1763-1778.

Xie, Y., He, W., Ching, W.-K., Tai, A.H., Ip, W.-H., Yung, K.-L., Song, N., 2020. Optimal
advertising outsourcing strategy with different effort levels and uncertain demand.
Int. J. Prod. Res. 58, 2016-2035.

Ye, R., De Vos, J., Ma, L., 2020. Do satisfying walking and cycling trips result in more
future trips with active travel modes? An exploratory study. Transport. Res. Pol.
Pract. 132, 47-60.

Zhou, Y., Ye, X., 2018. Differential game model of joint emission reduction strategies and
contract design in a dual-channel supply chain. J. Clean. Prod. 190, 592-607.


https://globalnews.booking.com/where-sustainable-travel-is-headed-in-2018/
https://globalnews.booking.com/where-sustainable-travel-is-headed-in-2018/
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref5
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref5
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref6
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref6
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref6
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref7
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref7
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref8
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref8
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref9
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref9
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref10
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref10
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref11
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref11
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref11
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref12
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref12
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref13
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref13
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref13
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref14
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref14
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref15
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref15
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref16
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref16
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref16
http://m.no1hw.com/meitizhishi/20-484.html
https://doi.org/10.1080/13683500.2020.1734546
https://doi.org/10.1080/13683500.2020.1734546
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref19
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref19
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref20
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref20
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref21
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref21
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref22
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref22
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref22
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref23
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref23
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref23
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref24
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref24
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref25
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref25
https://doi.org/10.1016/j.jretconser.2021.102441
https://doi.org/10.1016/j.jretconser.2021.102441
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref27
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref27
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref27
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref28
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref28
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref29
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref29
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref29
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref30
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref30
https://doi.org/10.1016/j.jretconser.2020.102425
https://doi.org/10.1016/j.jretconser.2020.102425
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref32
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref32
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref33
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref33
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref34
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref34
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref35
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref35
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref36
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref36
https://doi.org/10.1080/00207543.2020.1812751
https://doi.org/10.1080/00207543.2020.1812751
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref38
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref38
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref38
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref39
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref39
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref40
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref40
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref41
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref41
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref41
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref42
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref42
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref42
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref43
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref43
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref43
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref44
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref44
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref44
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref45
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref45
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref46
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref46
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref46
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref47
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref47
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref47
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref48
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref48
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref49
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref49
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref49
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref50
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref50
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref51
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref51
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref52
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref52
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref52
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref53
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref53
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref54
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref54
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref54
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref55
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref55
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref56
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref56
https://www.travelagentcentral.com/your-business/stats-32-willing-to-pay-more-for-sustainable-vacations
https://www.travelagentcentral.com/your-business/stats-32-willing-to-pay-more-for-sustainable-vacations
http://chinese.visitkorea.or.kr/chs/ATR/SI_CHA_2_11_1.jsp
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref59
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref59
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref60
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref60
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref60
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref61
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref61
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref61
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref62
http://refhub.elsevier.com/S0969-6989(21)00129-6/sref62

	Joint service, pricing and advertising strategies with tourists’ green tourism experience in a tourism supply chain
	1 Introduction
	2 Literature review
	2.1 Green sustainable tourism management
	2.2 Pricing and advertising decisions
	2.3 Tourist experience

	3 Model description and assumptions
	4 Model solutions and discussions
	4.1 The centralized scenario
	4.2 The decentralized scenario
	4.3 The revenue-sharing scenario

	5 Comparison between scenarios
	6 Numerical study
	6.1 Effects of κ1 on green tourism service efforts, advertising effort and market demand (ω=2,θ=0.7)
	6.2 Effects of κ1 on the profits of the GTSC members
	6.3 Effects of wholesale price (κ1=0.5,θ=0.7)
	6.4 Effects of sharing ratio (ϖ=2,κ1=0.5)

	7 Extension
	8 Conclusions
	Declarations of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


