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Abstract: With the increase in carbon emissions in the tourism industry, more tourism enterprises
need to make sustained investments in clean energy and green technologies. From the perspective of
theme park revenue and operational management, such investments mainly come from admission
fees and in-park consumption. The objective of this study is to discuss the role of discriminatory pric-
ing strategies in supporting sustainable tourism in theme parks. Based on transaction utility theory
and equity theory, visitors’ price fairness perception and service value perception are incorporated
into the visitor utility function. On this basis, a goal-programming-based discriminatory pricing
model with three goals is proposed: achieving the established revenue target, achieving distributed
justice between visitors with unequal status (advantaged visitors and disadvantaged visitors), and
achieving distributed justice between visitors and theme parks. The research results show that, for
one thing, the proposed discriminatory pricing model can enable theme parks to secure sufficient
funds to invest in low-carbon activities (Goal 1) while for another, visitors’ satisfaction, brand loyalty,
and willingness to revisit and sustainably consume in theme parks are improved by the realization of
distributed justice through the discriminatory pricing strategy (Goals 2 and 3).

Keywords: theme park; discriminatory pricing; revenue management; sustainable tourism; price
fairness; service value

1. Introduction

The number of tourists has risen sharply with the end of the COVID-19 pandemic
and a gradual recovery of the global economy. The resurgence of tourism and its growing
carbon footprint has brought renewed attention to the impact of the tourism industry on
climate change [1,2]. Statistics (https://www3.weforum.org/docs/WEF_Ten_Principles_
for_Sustainable_Destinations_2022.pdf, accessed on 30 July 2023) show that tourism con-
tributed about 8% of the global greenhouse gas emissions in 2021. This makes more tourism
enterprises want to use clean energy, green materials, and green technologies, and to im-
plement carbon neutral and carbon offsetting technologies to eliminate the impact of their
carbon footprints [3–6]. Some existing studies have indicated that in response to the national
dual-carbon strategy and the requirements for sustainable tourism development, investment
in carbon emission reduction activities can help theme parks cope with environment-related
risks, reduce property operating costs, and lead to asset appreciation [7,8].

Tourists’ consumption attitudes have changed in recent years due to the impact of the
COVID-19 pandemic and the global economic downturn; people are more careful with their
money and personalized travel has become mainstream. A theme park is a commercially
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operated enterprise that offers rides, shows, merchandise, food services, and other forms
of entertainment in a themed environment [9]. Because of its distinctive theme concept,
unique sightseeing, and amusement environment, the theme park industry can fully meet
the personalized tourism needs of visitors [10–12]. Statistics (https://baijiahao.baidu.com/
s?id=1750267574438094487&wfr=spider&for=pc, accessed on 22 April 2023) show that the
total number of visitors to 70 theme parks in China reached about 75 million in 2021.
The market size of China’s theme park industry was about 30 billion RMB from 2020 to
2022, which represents only half of the peak market size in 2019 (https://baijiahao.baidu.
com/s?id=1749259796291381713&wfr=spider&for=pc, accessed on 22 April 2023). In many
international theme parks, 30% of the revenue comes from admission fees, 30% from retail,
and 40% from food and accommodation. While admission fees are not the biggest source of
revenue, visitors’ perceptions of admission fees largely determine whether they visit a theme
park. A theme park ticket is a consumption contract between visitors and theme parks [13],
thus visitors tend to associate the admission fee they pay with the touring experience
they get from theme parks [14–16]. They expect the price they pay for their tickets to be
commensurate with the quality of the service they receive. If visitors do not get the quality of
service or touring experience they expect, they will question the ticket pricing strategy or the
operational management level of theme parks, which will affect their willingness to revisit
the theme parks and their willingness to spend extra money in theme parks [11,17,18]. In
this case, the theme parks’ revenues will be greatly reduced and their sources of investments
in clean energy and green technologies will be greatly affected. Therefore, in the context
of a low-carbon tourism economy, the reasonable design of theme parks’ admission fees
helps improve their revenue management (RM) ability and sustainable development ability.
Once theme parks have sustainable funds, they can invest in low-carbon activities within
the parks, including using clean energy and green technologies, renovating energy-efficient
buildings, and improving the ecological environments of scenic spots.

RM refers to selling perishable services to the most profitable mix of customers to
maximize revenue [19–21]. Similar to other industries that apply RM, the theme park
industry has perishable capacity, high fixed and low variable costs, variable demand, and
segmental markets [22]. In reality, most theme parks adopt various RM techniques based
on visitors’ diverse characteristics, needs, or the status quo of the tourism market [11].
Discriminatory pricing strategy is one of the commonly used RM techniques [16,23]. Theme
parks set different admission fees based on the payment ability and willingness of different
visitors, so that all types of visitors can afford and are willing to pay the ticket price. In
practice, there are many examples where discriminatory pricing strategies are applied in
theme parks. For example, Shanghai Disneyland charges adults 719 yuan for one-day
admission, while children, seniors, and people with disabilities are charged 539 yuan.
Visitors can buy Shanghai Disneyland tickets at 672 yuan for adults and 500 yuan for
children through TikTok. Shenyang Fangte Happy World charges 280 yuan for visitors
arriving during the daytime and 199 yuan for visitors entering at night.

The purpose of implementing discriminatory pricing strategies for theme parks is
to get visitor surplus in different market segments to increase the theme park’s revenue.
In reality, visitors to the same theme park are charged different admission fees. Based
on the equity theory [23–25], the visitors who get a discount on the admission fee are
called advantaged visitors, and the visitors who buy tickets at the full price are called
disadvantaged visitors; both are called visitors with unequal status [26]. From the visitor’s
viewpoint, the admission fee is a proxy for service quality [27]. If the admission fees
for theme parks are set too high or the discriminatory basis of the pricing strategy is
unreasonable, the visitors’ service value perception will be low and they will perceive
the price to be unfair, which will further lead to a decline in the number of visitors and
a decline in the theme park’s revenue. From the viewpoint of sustainability and revenue
maximization, the price fairness perception (PFP) and service value perception (SVP) of
visitors can influence theme parks’ market demand and the achievement of revenue targets,
which are key guarantees for theme parks to secure sustainable funds for investing in clean

https://baijiahao.baidu.com/s?id=1750267574438094487&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1750267574438094487&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1749259796291381713&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1749259796291381713&wfr=spider&for=pc


Sustainability 2023, 15, 14180 3 of 19

energy, green technologies, and other low-carbon activities [28]. Therefore, theme parks
should focus on the PFP and SVP of visitors with unequal status [16].

Many scholars have studied the application of RM in theme parks [11,16,22,23,29,30].
The majority of existing studies have focused on exploring the factors that impact visitors’
satisfaction and theme parks’ revenues, such as the layout of recreation facilities, the number
of themes, the types of rides, and waiting times. However, how to achieve an established
revenue target and how to address visitors’ social welfare under the discriminatory pricing
scheme have not been elucidated. In particular, with regard to where discrimination
exists in the pricing strategies, studies have not differentiated the utilities of visitors with
unequal status. To fill the above research gaps, this study aims to investigate the role of
discriminatory pricing strategy in supporting sustainable tourism in theme parks. To solve
this scientific problem, the following research questions are worth studying:

• How can theme parks achieve an established revenue target from the perspective of
sustainability and revenue maximization?

• How can theme parks achieve distributed justice between their revenue and visitors’
social welfare in the long run?

• How can theme parks formulate the utility functions of visitors based on PFP and
SVP, and how can theme parks achieve distributed justice between visitors with
unequal status?

In this study, the first research question is aimed at ensuring that theme parks secure
stable revenue from admission fees and in-park consumption so that they have sufficient
money for investment in low-carbon activities, including clean energy and green technolo-
gies. The second and third research questions are aimed at ensuring that theme parks
maintain a sustainable relationship with their visitors and enhance the satisfaction and
brand loyalty of visitors with unequal status.

This study is organized as follows. Related studies are presented in Section 2. In
Section 3, the discriminatory pricing model is proposed based on equity theory, transaction
utility theory, and the goal programming method, and a numerical example is introduced.
In Section 4, some sensitivity analysis experiments are conducted based on factors such
as the theme park’s established revenue target, the service homogeneity coefficient, and
visitors’ average WTP. Some valuable managerial insights based on the sensitivity analysis
results are discussed in Section 5. Finally, the conclusions, limitations, and future work are
presented in Section 6.

2. Literature Review
2.1. Revenue Management and Discriminatory Pricing in Theme Parks

The earliest study focusing on discriminatory pricing of theme parks is by Oi [31].
He discussed a two-part tariff consisting of an admission fee and a per-ride fee. Braun
et al. [32] proposed a theme park pricing model by investigating some basic conditions,
market structures, and non-price activities. Heo and Lee [22] investigated the adoption of
RM in theme parks. They suggested using time-based pricing and demand-based pricing
instead of the current flat admission rate, discounts for specific visitors, or seasonal pricing
promotions. Ko and Park [16] investigated some important factors that could maximize
the theme park’s revenue in a dual admission policy. These factors are express admission
tickets, the maximum allowed number of express admission tickets per day, and the type
of rides that could be included in the express admission tickets. Choi et al. [33] found
that theme park management might improve visitors’ perceptions of price fairness or
appropriateness by adopting dynamic pricing. In addition, the parks should offer repeat
customers some incentives, such as free passes, to attract price-conscious visitors. Chang
et al. [28] found that young visitors with income were willing to buy fast-pass tickets and
liked exciting amusement facilities. They suggested that theme parks should increase the
number of exciting amusement facilities and improve the service performance of such
facilities when designing fast-pass tickets.



Sustainability 2023, 15, 14180 4 of 19

So far, applying RM and discriminatory pricing strategies has been widely accepted
and adopted in the theme park industry. However, from the viewpoint of sustainability
and revenue maximization, achieving an established revenue target, maintaining a stable
market demand, and concerns about visitors’ social welfare within theme parks have
rarely been investigated. In particular, mathematical models for solving such problems are
desperately needed.

2.2. Transaction Utility Theory, Equity Theory, and Price Fairness Perception in Theme Parks

Transaction utility theory states that people derive utility from the material conse-
quences of exchange (acquisition utility) and the psychological aspects of the transaction
(transaction utility) [34]. Acquisition utility depends on the value of the commodity re-
ceived compared with the outlay. It is the net utility that accrues from the exchange of
money to obtain the commodity. Comparatively, transaction utility depends solely on the
price that one pays compared with a reference price [35]. The internal reference price is
defined as the price or price scale in people’s memories that serves as a basis for judging
or comparing the actual prices [36], or price anchors that people remember based on their
previous purchase experiences or price beliefs [26]. The equity theory and the distributive
justice principle suggest that PFP or price unfairness perception is induced when a person
compares a price with a comparative other. When price discrepancies occur, the degree of
transaction similarity and the choice of a comparative other become important elements
when judging price fairness [25]. When the degree of transaction similarity (experience
similarity in this study) is low, the contrast between the two transactions explains the price
difference. As a result, people will judge the price discrepancy as fair or less unfair [25].
Wu et al. [26] found that the basis for discrimination in theme parks’ pricing schemes only
influenced the perceived price unfairness among the advantaged visitors. The basis for
discrimination included residence, channel through which tickets are bought, entrance time,
and age. Similarly, Wang et al. [23] found that if the theme park provided heterogeneous
services to visitors with unequal status, a price discrepancy would arouse price unfairness
perception in the advantaged visitors, but would not induce the disadvantaged visitors’
price unfairness perception.

In this study, we define a touring experience as spending some money on buying
theme park touring services. Based on the transaction utility theory and the equity theory,
two unequal statuses of theme park visitors are discussed, taking into account their hetero-
geneous touring experiences; that is, the advantaged unequal status and the disadvantaged
unequal status.

2.3. Service Quality, Service Homogeneity, and Service Value Perception in Theme Parks

Service quality is a measure of how well the service delivered matches customer expec-
tations. Regarding discriminatory pricing strategies in service industries, many enterprises
adopt service quality as a differentiation tool to offer different services to different groups at
different prices. People generate heterogeneous value perceptions since the money spent on
services and services received from the providers vary. Lovelock and Wirtz [37] indicated
that people’s SVP is more complex if they receive differentiated services.

In the theme park industry, Saveriades [38] utilized queuing time to express the physi-
cal capacity of theme parks and investigated the impact of queuing times on visitors’ SVP.
Milman et al. [19] explored the relative influences of perceived crowding and perceived
popularity on theme park’s service perceptions, which then influenced the satisfaction and
behavioral intentions of visitors. Cheng et al. [39] found that visitors’ SVP and satisfaction
strongly affected their brand-switching decisions towards theme parks. Prebensen et al. [40]
suggested that visitors’ touring experience could be measured by the number of attractions
visited and/or experienced. Jin et al. [41] explored the impact of theme park visitors’ SVP
on their satisfaction and behavioral intentions. They found that SVP was a determinant that
influenced the theme park’s image. Zhang et al. [42] mentioned that attraction experience
and waiting time experience could affect theme park visitors’ SVP. Hernandez-Maskivker
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et al. [43] introduced the notions of reference dependence and loss aversion to the analysis
of waiting times in theme parks. They found that theme park visitors’ WTP was greatly
affected by waiting times. Albayrak et al. [18] used big data to analyze the factors that influ-
ence theme park visitors’ SVP. They suggested that theme parks should focus on improving
the provided services instead of simply cutting prices since customers stressed value for
money. Wang et al. [23] explored how visitors perceived the basis for discrimination and
price differences in theme parks. They found that price differences did not directly affect
visitors’ SVP; however, whether the service provided to visitors was differentiated or not
was a decisive factor. Zhang et al. [44] mined and analyzed online review data from tourism
websites. They found that some theme parks could improve visitor satisfaction by using
supporting technologies such as sharing the waiting time for each attraction and providing
intelligent display screens for in-park traffic. Zhu et al. [12] found that visitors’ behavioral
intentions, such as revisiting or recommending the theme park to others, were enhanced
when they obtained good SVP in their touring experiences.

In this study, the service homogeneity coefficient is used to denote the number of
attractions provided to different groups of visitors. Furthermore, the service homogene-
ity coefficient and heterogeneous admission fees are used to measure the similarity in
experiences of visitors with unequal status.

3. Models
3.1. Problem Description

In response to the national dual carbon strategy and the requirements for sustainable
development in the tourism industry, a discriminatory pricing strategy aimed at ensuring
sustained investment in low-carbon activities is proposed in this study. Theme parks charge
discriminatory admission fees for different visitors. In this section, based on the transaction
utility theory [45] and the equity theory [24], the PFP and SVP of the interrelationship
between visitors’ touring experience and the admission fees paid to theme parks are
investigated. The main factors that influence visitors’ PFP and SVP such as unequal status,
reference price, and similarity in visitors’ touring experiences are considered. Regarding
the discriminatory pricing strategies used by theme parks, visitors with unequal status can
access the open information on the admission fee scheme. They may compare similarities
in their experiences (namely, the admission fee paid and the touring services received). If
visitors are satisfied with the comparative results, price fairness and high service value will
be perceived; otherwise, price unfairness and low service value will be induced, probably
along with negative reactions. According to previous studies [38,40,43], the number of
attractions visited and the expected waiting times are important criteria for measuring
visitors’ satisfaction with theme parks. In this study, these criteria are used to describe
the experience similarity between advantaged and disadvantaged visitors. For example,
some theme parks provide visitors with hedonic and exciting facilities. Adults can access
most facilities in such theme parks, although they need to pay the full ticket price. On
the contrary, children and the elderly can only access some of the hedonic facilities due to
their physical conditions, hence they are offered discounted fares. Real-world examples
demonstrate the feasibility of exploring the experience similarity between visitors with
unequal status based on the number of attractions visited and the different admission fees
paid. These examples also justify the necessity and importance of incorporating experience
similarity in the study of discriminatory pricing strategies. Thus, in this study, the visitors’
experience similarity is considered a key factor in describing the utility functions of visitors
with unequal status.

Therefore, when formulating their discriminatory price strategies, theme parks need
to consider the experience similarities or differences between the utility of visitors who
get ticket discounts (the advantaged visitors) and that of visitors who do not get ticket
discounts (the disadvantaged visitors). This is because the differences in utilities or the
similarities in experiences will affect the satisfaction and brand loyalty of the visitors [29,46]
as well as their willingness to consume within the theme park [23]. Under these circum-
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stances, experience similarity is used to evaluate the PFP, SVP, and utilities of visitors with
unequal status.

In this section, individual utility functions of visitors with unequal status are first
established based on the equality theory and the transaction utility theory, taking into
account the PFP and SVP of visitors. Second, the revenue function of the theme park and
the utility function of all visitors are constructed. Finally, in accordance with the proposed
research questions and based on the goal programming method, a multi-goal programming-
based discriminatory pricing model is proposed, taking into account the following three
goals: achieving the established revenue target, achieving distributed justice between theme
parks and their visitors, and achieving distributed justice between advantaged visitors and
disadvantaged visitors. The research framework is shown in Figure 1.

Figure 1. Research framework.

To facilitate modeling, the parameters and symbols used in this study are introduced
as follows (Table 1).

Table 1. Notations.

Decision Variables

pa Admission fee for advantaged visitors.
pd Admission fee for disadvantaged visitors.

Parameters

R Theme park’s revenue during a certain period.
U Total utility of all visitors during a certain period.
Ua Total utility of advantaged visitors during a certain period.
Ud Total utility of disadvantaged visitors during a certain period.
Ua Average utility of advantaged visitors during a certain period.
Ud Average utility of disadvantaged visitors during a certain period.
ui

a The utility of the i-th advantaged visitor.
uj

d
The utility of the j-th disadvantaged visitor.

vi
a The reserved price for the i-th advantaged visitor.

vj
d

The reserved price for the j-th disadvantaged visitor.
d The number of visitors during a certain period.
da The number of advantaged visitors during a certain period.
dd The number of disadvantaged visitors during a certain period.
β Service homogeneity coefficient.

R0 The established revenue target of a theme park during a certain period.
a The potential demand of visitors during a certain period.
b Visitors’ sensitivity to the admission fee of a theme park.
Pi Priorities of the goals in the goal programming model

d+i , d−i Positive and negative deviation variables in the goal programming model
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3.2. Research Assumptions

Before establishing the model, the following research assumptions are introduced
based on the existing literature and real-world practices in the theme park industry.

First, visitors to the theme park are divided into two groups: advantaged visitors
and disadvantaged visitors; their admission fees satisfy pd > pa > 0. The total utility
of visitors to the theme park is the sum of the utilities of advantaged and disadvan-
taged visitors, i.e., U = Ua + Ud. The total visitor demand of the theme park is the
sum of the number of advantaged and disadvantaged visitors, i.e., d = da + dd. The
WTP of the advantaged and disadvantaged visitors to the theme park satisfies the same
uniform distribution, i.e., vi

a, vj
d ∈ [vmin, vmax]. The market demand for the advantaged

visitors and the disadvantaged visitors is assumed to follow a similar linear function, i.e.,
da/d = a− bpa/d, a> 0, b> 0.

Second, the parameter β ∈ [0, 1] denotes the service homogeneity coefficient. The
parameter β = 0 means that the services offered to the advantaged and disadvantaged
visitors are different. For example, if all attractions in a theme park can only be accessed
by visitors over 11 years old and under 65 years old, then visitors under the age of 11 or
over the age of 65 will have completely different service experiences from those aged 11–65.
Conversely, the parameter β= 1 means that the services offered to the advantaged and
disadvantaged visitors are identical. For example, a theme park provides the same service
and the same standard of service to visitors who buy tickets online and those who buy
tickets on-site.

Third, from a sustainability point of view, if visitors feel that the service they experi-
enced is not worth the price they paid, then they will think that the ticket price is unfair
and the quality of service is low. In the long run, the repeat-visit rate and willingness to
consume in the theme park will reduce. Therefore, when the theme park is developing
a discriminatory pricing strategy, they need to balance the theme park’s revenues and
the utility of visitors and realize distributed justice between them (namely, the second
goal in the goal programming model) to reduce the negative impact of the decline in
visitor satisfaction.

Finally, different visitors are charged different admission fees, leading to visitors’
perceived price unfairness due to price comparisons. When formulating discriminatory
pricing strategies, the theme park needs to balance the utility of advantaged visitors against
that of disadvantaged visitors and realize distributed justice between them (namely, the
third goal in the goal programming model). In this way, although the disadvantaged
visitors pay more than the advantaged visitors in terms of admission fees, they will not
perceive the system to be more unfair and will therefore not feel dissatisfied.

3.3. Model Setup

The utility of consumers, as described by Thaler [35], Lichtenstein et al. [45], and Bei
and Simpson [47], is presented in Equation (1).

Consumer utility = Acquisition utility + Transaction utility
= (Utility of purchased service − Purchase price) + (Reference price − Purchase price)

= (Psychological benefit + Received quality − Purchase price) + (Reference price − Purchase price)
(1)

As shown in Equation (1), acquisition utility is positively influenced by the benefits that
people believe they are getting from acquiring and using the commodity, but is negatively
influenced by the money given up for it. Received quality represents one’s estimation of a
commodity’s cumulative excellence [48]. Transaction utility means that people would like
to assess the merits or value of a deal by comparing the selling price with their internal
reference price [35,49]. It reflects the satisfaction or pleasure people gain from taking
advantage of the financial terms of the deal [35,45,49,50].

In the theme park tourism context, and based on findings of previous empirical stud-
ies [23,25,26], service homogeneity coefficient, admission fees, price difference, visitors’
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unequal status, and reference price are used to represent theme park visitor utility. Accord-
ing to Equation (1), the visitors’ acquisition utility reflects the economic gain or loss from
purchasing the theme park ticket. It depends on the reserved price and the value of service
quality received compared with the cost. For the advantaged visitor, the psychological
benefit is a positive feeling about purchasing the limited service at a discounted price;
his received quality depends on the estimated value of the limited service. According
to Wang et al. [23], Wu et al. [26], and real-world practices, the reference price for the
advantaged visitor is the full price or the price the disadvantaged visitor is charged. For
the disadvantaged visitor, the psychological benefit is a positive feeling about purchasing
the full service at a full price; his received quality depends on the estimated value of the
full service. The reference price for the disadvantaged visitor is the reserved theme park
admission fee. The utility functions for advantaged and disadvantaged visitors are given
in Equations (2) and (3), respectively.

ui
a = (β× vi

a + β× pd − pa) + (pd − pa) = β× vi
a + (β + 1)× pd − 2pa (2)

uj
d = (vj

d + pd − pd) + (vj
d − pd) = 2vj

d − pd (3)

Accordingly, the average utilities for advantaged and disadvantaged visitors are given
in Equations (4) and (5), respectively.

Ua =

β×
da
∑

i=1
vi

a + da × [(1 + β)× pd − 2pa]

da
= β× va + (1 + β)× pd − 2pa (4)

Ud =

2×
dd
∑

j=1
vj

d − dd × pd

dd
= 2vd − pd (5)

The total utility for all visitors with unequal status and the theme park’s revenue are
given in Equations (6) and (7), respectively.

U = Ua + Ud = Ua × da + Ud × dd (6)

R = pa × da + pd × dd (7)

Based on the descriptions of visitor utility and theme park revenue, the discriminatory
pricing model for the theme park is given by the following goal programming model:

minz = P1(d−1 ) + P2(d−2 + d+2 ) + P3(d−3 + d+3 ) (8)

s.t.



R + d−1 − d+1 = R0
R−U + d−2 − d+2 = 0
Ua −Ud + d−3 − d+3 = 0
pa ≤ pd
pa, pd ≥ 0, paand pd are integer
d−i · d

+
i = 0, i = 1, 2, 3.

d−i , d+i ≥ 0, i = 1, 2, 3.
min

{
d−1
}
= P1 � min

{
d−2 + d+2

}
= P2 � min

{
d−3 + d+3

}
= P3

(9)

It should be noted that the goal programming method is a mathematical programming
method used in decision analysis [51]. In management practice, there are always conflicting
goals that may not be achieved due to limited resources or various other reasons. In the goal
programming method, these constraints are regarded as “goals”. The overall optimization
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objective is to give an optimal result that is as close to the specified value as possible.
Priorities classify goals by importance and weigh the different goals in a certain order
of priority.

A field study was conducted in Shenyang Fangte Happy World in 2018–2019, in-
cluding in-depth interviews with the management and random interviews with visitors.
In terms of the park’s investment in clean energy and green technologies, the interview
results showed that tickets and in-park consumption were the main sources of funds for
low-carbon investments in the park. In terms of the factors affecting the satisfaction of
theme park visitors, the interview results showed that ticket discounts offered to different
groups of visitors, the touring experience, and comparison with other visitors’ touring ex-
periences significantly affected visitors’ willingness to revisit and consume. Based on these
interview results, in the context of discriminatory pricing strategies for sustainable tourism
in theme parks, three goals are considered in the goal programming model, as shown in
Equations (8) and (9). The first goal (P1) is to maximize the theme park’s revenue and a
minimum established revenue target R0 must be met. The second goal (P2) is to balance
the theme park’s total revenue and the visitors’ total utility, which is in line with the equity
theory and the distributed justice principle. The third goal (P3) is to balance the average
utilities of advantaged visitors and disadvantaged visitors, which is also in line with the
equality theory and the distributed justice principle. Moreover, d−i and d+i are positive and
negative deviation variables of Pi. Since the first goal is revenue-oriented, the negative
deviation variable d−1 should be as small as possible. For the second and third goals, R−U
and Ua −Ud should be as close as possible, allowing R or Ua to be appropriately greater (or
less) than U or Ud, respectively. Thus, d−2 + d+2 and d−3 + d+3 should be as small as possible.

These three goals fully reflect the long-term concerns of the theme park from the
perspectives of sustainability and revenue maximization. Achieving the first goal allows
the theme park to have sufficient and sustained funds to invest in clean energy and
green technologies and to maintain the sustainable development of theme park tourism.
Achieving the second and third goals can enhance visitors’ satisfaction, brand loyalty, and
willingness to revisit and consume in the theme park in the long run, which is conducive to
better realization of the first goal. The order of priority of these three goals is P1 � P2 � P3,
which indicates that the first goal is the most important, the second goal is less important
than the first goal, and the third goal comes last. The setting of these three goals and the
model’s solution help solve the three research questions proposed in Section 1.

3.4. Numerical Study

Based on interviews from the field study in Shenyang Fangte Happy World in
2018–2019, a numerical study is conducted to justify the effectiveness and feasibility of
the proposed model. Based on historical data and interviews with managers, the demand
for this theme park is approximately represented as a linear function of its admission
fee, i.e., d = 30000− 20p. Based on random interviews with visitors to this theme park,
the WTP for theme park admission fees is supposed to follow a uniform distribution
U [80, 280]. Based on interviews with the management, the theme park would like to
achieve at least 8 × 106 RMB in revenue per quarter during the peak seasons. There are
about 20 attractions or rides in this theme park, 6 of which are not suitable for visitors
over 65 years old or visitors suffering from heart disease and high blood pressure. This
means that the service homogeneity coefficient enjoyed by such visitors is β = 0.7. Thus,
Equation (9) can be rewritten as Equation (10).

30000pa + 30000pd − 20p2
a − 20p2

d + d−1 − d+1 = 8× 106

−60p2
a − 40p2

d + 92520pa + 16200pd + 34pa pd − 14.58× 106 + d−2 − d+2 = 0
−2pa + 2.7pd − 234 + d−3 − d+3 = 0
pa ≤ pd
pa, pd ≥ 0, pa, pd ∈ N
d−i , d+i ≥ 0, i = 1, 2, 3.
min

{
d−1
}
= P1 � min

{
d−2 + d+2

}
= P2 � min

{
d−3 + d+3

}
= P3

(10)
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We used the LINGO 11.0 software to run the model and obtained the following
results: the admission fee for advantaged visitors pa = 125 RMB and the admission fee for
disadvantaged visitors pd = 212 RMB.

4. Results and Discussion

A series of sensitivity analysis experiments are conducted to determine the discrim-
inatory pricing strategy, taking into account theme park visitors’ PFP and SVP. Valuable
managerial insights are also suggested. Additionally, the effects of established revenue
target, service homogeneity coefficient, and visitor’s average WTP for theme parks based
on admission fees for visitors with unequal status, the number of visitors, the theme park’s
revenue, and the utility of visitors are examined. All parameters, except for those examined,
are the same as those in Section 3.4.

4.1. Sensitivity Analysis of the Established Revenue Target

In this section, a sensitivity analysis of the established revenue target (R0) is conducted.
The parameter R0 is assumed to be in the set [10 × 105, 100 × 105], which means that the
theme park would like to obtain a minimum revenue target ranging from one million to
ten million RMB over a certain period. The results reveal that when the minimum revenue
target R0 is below 86 × 105, the admission fees for advantaged visitors and disadvantaged
visitors are 144 and 180, respectively. When R0 is above 93.5 × 105, there are no optimal
solutions for the model. The results are given in Table 2. The trend of changes in admission
fees for advantaged and disadvantaged visitors with R0 are shown in Figure 2, the trend of
changes in the number of visitors with R0 are shown in Figure 3, and the trends of changes
in theme park’s revenue and visitors’ utility are shown in Figure 4.

Table 2. Results of sensitivity analysis based on established revenue targets.

R0 (×105) pa pd D (×105) R (×105) U (×105)

1 144 180 53.52 86.57 77.07
10 144 180 53.52 86.57 77.07
20 144 180 53.52 86.57 77.07
30 144 180 53.52 86.57 77.07
40 144 180 53.52 86.57 77.07
50 144 180 53.52 86.57 77.07
60 144 180 53.52 86.57 77.07
70 144 180 53.52 86.57 77.07
80 144 180 53.52 86.57 77.07
90 142 210 52.96 92.75 105.39
93 141 236 52.46 97.98 128.63

93.5 141 236 52.46 97.98 128.63
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It can be seen from Figures 2–4 that when R0 is below the threshold 86 × 105, the ad-
mission fees for advantaged and disadvantaged visitors, the number of visitors, the theme
park’s revenue, and the utility of visitors remain relatively stable. Since advantaged visitors
such as senior citizens and children are more sensitive to the price paid for limited services,
it is suggested that when R0 exceeds the threshold, theme parks should raise the admission
fees for disadvantaged visitors but keep the admission fees of advantaged visitors relatively
unchanged. In this way, the high established revenue target will be achieved. Although the
total number of disadvantaged visitors and the utilities of disadvantaged visitors will be
affected, the proposed discriminatory pricing model can minimize the perceived unfairness
among disadvantaged visitors. Therefore, if the theme park wants to increase the estab-
lished revenue target (for example, there is a need to increase investment in clean energy
and green technologies), it needs to increase the admission fees for disadvantaged visitors;
at the same time, to reduce the price unfairness perception and increase the satisfaction of
the disadvantaged visitors, the theme park should improve the quality of service provided
to disadvantaged visitors and increase the total utility of all visitors.

4.2. Sensitivity Analysis of the Service Homogeneity Coefficient

In this section, sensitivity analysis of the service homogeneity coefficient (β) is con-
ducted. It is assumed that the parameter β is in the set [0, 1], where 0 means that the
services provided to the advantaged and disadvantaged visitors are different, and 1 means
that the services provided to advantaged and disadvantaged visitors are identical. Results
reveal that when β is below 0.5, the admission fee for advantaged visitors (pa) increases
with β and the admission fee for disadvantaged visitors (pd) decreases with β (although
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there is a small reversal when β is equal to 0.1 or 0.15, pd still decreases with β). When β is
above 0.5, pa increases with the visitors’ average WTP for theme parks, while pd is kept as
the visitors’ average WTP. When β is equal to 1, the admission fee should be the same. The
results are given in Table 3. The trends of changes in admission fees for advantaged and
disadvantaged visitors with β are shown in Figure 5, the trends of changes in the number
of visitors with β are shown in Figure 6, and the trends of changes in the theme park’s
revenue and visitors’ utility with β are shown in Figure 7.

Table 3. Results of sensitivity analysis based on the service homogeneity coefficient.

β pa pd D (×105) R (×105) U (×105)

0 22 459 50.38 102.07 102.06
0.1 20 325 53.100 90.03 107.53
0.2 60 396 50.88 104.72 104.72
0.3 79 323 51.960 98.49 98.49
0.4 100 240 53.20 88.48 88.48
0.5 120 180 54.00 80.64 80.64
0.6 132 180 53.76 83.64 83.64
0.7 144 180 53.52 86.57 86.57
0.8 156 180 53.28 89.45 89.45
0.9 168 180 53.04 92.28 92.28
1 180 180 52.80 95.04 95.04Sustainability 2023, 15, x FOR PEER REVIEW 14 of 21 
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It can be seen from Figures 5–7 that when the service homogeneity level (β) is relatively
low, the admission fee for advantaged visitors is very low while that for disadvantaged
visitors is very high. When β increases, the price differences between visitors with unequal
status are reduced accordingly. This can be explained using real-world examples. Some
outdoor attractions or rides are not suitable for all visitors to access in the winter compared
with the summer. In this case, the touring demand in winter will reduce. Thus, the theme
park can apply the proposed discriminatory pricing strategy and charge different admission
fees for off-peak season visitors and peak season visitors. In this way, the theme parks
might have relatively stable market demand and reach an established revenue target that
can guarantee stable manpower resources and sustainable operations in the theme parks
throughout the year.

The above results also provide other practical managerial insights. For theme parks
with many thrilling attractions, meaning that some of the attractions are not suitable for
senior citizens and children, the admission fees for visitors should not be too high. For
cultural landscape theme parks where the services provided to all visitors are homogeneous,
the admission fees should be similar across all groups. In case of price discrimination
between morning and afternoon visitors, visitors entering the theme park in the afternoon
might not have enough time to go around the entire theme park due to long queue times
during the peak season, while during off-peak seasons, afternoon visitors can probably
enjoy all the services and attractions in the theme park. In such cases, the theme park
can charge a lower admission fee for afternoon visitors during peak seasons, and a lower
discounted admission fee during off-peak seasons.

4.3. Sensitivity Analysis of the Average WTP of Visitors

In this section, a sensitivity analysis of visitors’ average WTP (v) for theme parks is
conducted. Visitors’ average WTP is assumed to be in the set [100, 280]. Results reveal that
when v is below 180, the admission fee for advantaged visitors (pa) increases with v, while
the admission fee for disadvantaged visitors (pd) shows some fluctuations (although the
general trend is that pd decreases with v). When v is above 180, pa increases while pd is
equal to v. The results are given in Table 4. The trends of changes in admission fees for
advantaged and disadvantaged visitors with v are shown in Figure 8, the trends of changes
in the number of visitors with v are shown in Figure 9, and the trends of changes in the
theme park’s total revenue and visitors’ utility with v are shown in Figure 10.
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Table 4. Results of sensitivity analysis based on the average WTP of visitors.

¯
v pa pd D (×105) R (×105) U (×105)

100 80 293 52,540 93.45 93.45
120 93 209 53,960 80.13 79.28
140 108 228 53,280 88.07 88.29
160 125 212 53,260 88.99 88.98
180 144 180 53,520 86.57 86.57
200 160 200 52,800 94.88 94.88
220 176 220 52,080 102.92 102.92
240 192 240 51,360 110.71 110.71
260 208 260 50,640 118.23 118.23
280 224 280 49,920 125.48 125.48
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Figure 8. The impact of visitors’ average WTP on visitors’ admission fees.
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Figure 9. The impact of visitors’ average WTP on the number of visitors.

It can be seen from Figure 8 that when visitors’ average WTP for theme parks (v)
is relatively low, it is better for the theme park to charge a premium admission fee for
disadvantaged visitors, but an extremely low price for advantaged visitors. In this way, the
theme park can reach the established revenue target, although it will negatively affect the
utility of the disadvantaged visitors. When v increases (especially for WTPs higher than
180), it is better for the theme park to increase the admission fees for both advantaged and
disadvantaged visitors. This can be explained using real-world examples. For example, for
some of the less well-known theme parks, the WTP of visitors is generally low. To reach
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the established revenue target, the theme park needs to set a higher full-price ticket but put
forward a more diversified discount ticket policy to attract visitors to the park. However,
for some very famous theme parks, the WTP of visitors is generally high. In this case, the
theme parks can be stricter in setting the prices of discount tickets, with no need to give
larger discounts.
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Figure 10. The impact of visitors’ average WTP on the theme park’s revenue and visitors’ utility.

The figures above also provide other practical managerial insights. If visitors’ average
WTP is high, the theme park can obtain more revenue. Thus, the theme park should focus on
improving the quality of service to enhance visitors’ WTP. For example, citizens who live
around infamous local theme parks have a low desire to go to the parks. To increase
revenue, the parks could charge local visitors discounted admission fees or improve
the city shuttle bus system to provide local residents with convenient transportation
to the park.

5. Practical Implications

The purpose of the proposed goal-programming-based discriminatory pricing model
is to increase revenue and visitor satisfaction. In the low-carbon tourism economy, theme
parks’ investments in clean energy and green technologies mainly come from ticket revenue
and visitors’ in-park consumption. Existing research justifies that visitors’ PFP toward
the theme park’s pricing strategy and the SVP toward the theme park’s touring experi-
ence could greatly affect the theme park’s revenues and visitor satisfaction [22,23,26,51].
Some suggestions and managerial implications for theme park management are summa-
rized based on the sensitivity analysis results from the viewpoint of sustainability and
revenue maximization.

Regarding the formulation of discriminatory pricing strategies, managers first need
to consider the impact of the established revenue targets on the pricing strategy. If the
expected revenue target is set too high, the theme park needs to raise the admission fees for
disadvantaged visitors and keep discount admission fees for advantaged visitors at a more
stable level. However, doing so might, to a certain extent, damage the perceptions of price
fairness and service value among the disadvantaged visitors, thus the theme park needs to
focus on improving service quality in the park, for example, by displaying the waiting time
for each attraction and increasing the number of amusement facilities. Second, managers
need to consider the impact of service heterogeneity on the pricing strategy. When choosing
the basis for price discrimination, theme park managers should pay attention to the degree
of service heterogeneity provided by theme parks to visitors with unequal status. For
example, if the ticket purchase channel is used as the basis for discrimination, the price
difference should not be too large due to the small difference in the services experienced by
different types of visitors. Otherwise, this will lead to dissatisfaction and unfair perception
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by disadvantaged visitors (e.g., those who buy tickets on-site) against advantaged visitors
(e.g., those who buy tickets online). As another example, if age is used as the basis for
discrimination, since children and the elderly experience fewer thrilling attractions or rides
compared with adult visitors, the theme park can formulate reasonable price discounts for
advantaged visitors based on the degree of service homogeneity or heterogeneity. Finally,
managers need to consider the impact of visitors’ WTP on the pricing strategy. Affected
by the COVID-19 pandemic and the global economic downturn, some non-popular theme
parks need to lower their expectations about visitors’ WTP. However, a rebound in the
tourism industry could see a spurt in the demand for visiting popular theme parks. In this
case, such theme parks can raise their expectations of visitors’ WTP. When the visitors’ WTP
to pay for a theme park is generally low, the admission fees for advantaged visitors and
disadvantaged visitors charged by the theme park can differ greatly. On the contrary, when
visitors’ WTP for a theme park is generally high, the difference in ticket prices formulated
by the theme park should be small. The theme park can design different discriminatory
pricing strategies by adjusting their expectations of visitors’ WTP to reach the established
revenue target and achieve sustainable development of the theme park in the long run.

Regarding increasing theme park revenues, when the service heterogeneity or service
homogeneity provided by the theme park to visitors with unequal status is larger, the
theme park’s revenue will be higher. On the contrary, when the service heterogeneity or
service homogeneity provided by the theme park to visitors with unequal status is of a
medium level, the theme park’s revenue will be very low. This means that if the theme park
wants to obtain higher revenue, it needs to have a clearer positioning, such as focusing on
providing thrilling attractions or rides, focusing on providing attraction facilities for young
children or focusing on providing cultural landscape tourism projects. If the theme park’s
positioning is not clear, it may cause dissatisfaction among visitors, irrespective of the type.
On the other hand, when the visitors’ WTP for the theme park is higher, the market size of
the theme park is larger and the revenues are higher. On the contrary, when the visitors’
WTP for the theme park is lower, the market size of the theme park is smaller and the
revenue is lower. This means that theme park managers should try their best to improve
visitors’ WTP for the theme parks, for example by creating online celebrity attractions,
promoting green tourism concepts, and improving the quality of support services inside
and outside the parks.

6. Conclusions

This article provides a goal-programming-based discriminatory pricing model for
sustainable tourism in theme parks. It is a pioneer in discussing the role of discriminatory
pricing strategy in supporting theme parks’ sustained investment in clean energy and
green technologies. Similarities in touring experiences are studied based on the transaction
utility theory, equity theory, unequal status, price fairness perception, and service value
perception of visitors. The proposed goal-programming-based discriminatory pricing
model achieved three goals: the theme park’s established revenue target, distributed justice
between the theme parks and visitors, and distributed justice between visitors with unequal
status. Some conclusions that are based on the research questions proposed in Section 1
are summarized.

First, from the perspective of sustainability and revenue maximization, the theme park
can adopt the proposed discriminatory pricing strategy to achieve the established revenue
target (P1 in the goal programming model) and use it as a source of money for investment
in clean energy and green technologies. If the revenue target is set too high, the theme
park needs to raise the admission fees for disadvantaged visitors. In the meantime, the
corresponding quality of service should also be improved.

Second, in the goal programming model, the second goal (P2) is to realize distributed
justice between the theme park and visitors. It guarantees that the total revenue of the
theme park and the total utility of visitors with unequal status will not deviate too much
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from each other. The theme park should balance the admission fees charged with the
heterogeneous services provided to different visitor groups.

Third, the PFP and SVP of visitors are considered in the visitor utility function. The
similarity in visitors’ touring experience (heterogeneous admission fee and service homo-
geneity coefficient) is used to describe their PFP and SVP. Based on the utility functions of
visitors with unequal status, the realization of the third goal (P3) in the goal programming
model realizes distributed justice between advantaged visitors and disadvantaged visitors.
It guarantees that the average utilities of advantaged visitors and disadvantaged visitors
will not deviate too much from each other.

In the context of sustainable tourism in theme parks, the contribution of the proposed
discriminatory pricing strategy has two aspects. For one thing, the proposed discrimi-
natory pricing strategy can help the theme park maintain a relatively stable number of
visitors—there will not be too many visitors in peak seasons and too few visitors in off-
peak seasons. In addition, the proposed discriminatory pricing strategy can ensure that
the theme park will achieve the established revenue target and have sufficient funds for
low-carbon activities. These achievements play an important role in coordinating the
in-park human resources, managing the energy demands of the theme parks, and realizing
low-carbon sustainable development and green transformation. For another, the proposed
discriminatory pricing strategy can make the theme park value the social welfare of visitors.
This strategy realizes distributed justice between advantaged and disadvantaged visitors
and distributed justice between visitors and theme parks. In this way, visitors’ satisfaction,
brand loyalty, and willingness to revisit and consume within theme parks will be improved
in the long run.

From the perspective of sustainability and revenue maximization in theme parks, this
study has limitations that provide avenues for future research. The discriminatory pricing
strategy proposed in this study is based on three constraints: the established revenue target,
distributed justice between the theme park and its visitors, and distributed justice between
advantaged and disadvantaged visitors. In reality, many other factors affect discriminatory
pricing, including the types of theme parks, the diverse characteristics of different visitor
groups, and the cultural backgrounds of visitors. In the future, all these factors need
to be reflected in the discriminatory pricing strategy of theme parks. Additionally, low-
carbon investment in clean energy and green technologies has not been accounted for in the
revenue function in this study. In future studies, cost subdivisions and revenue composition
allocated to low-carbon activities should be considered. On this basis, a more operational
discriminatory pricing strategy will be studied to improve long-term sustainable operations
in the theme park industry.
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