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Policy optimization for
high-quality development and
openness of China’s healthcare
sector: a tripartite evolutionary
game based on wholly
foreign-owned hospitals, public
hospitals and the government
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Introduction: With the intensification of population aging and the diversification
of medical demands, China’s healthcare system faces dual challenges
of ensuring public welfare and improving efficiency. To enhance China’s
medical service capabilities, upgrade medical technologies, and expand
diversified service supply patterns, the Chinese government has permitted the
establishment of wholly foreign-owned hospitals.

Methods: This study constructs a tripartite evolutionary game model
involving wholly foreign-owned hospitals, public hospitals, and the government,
combined with system dynamics simulation, to explore policy optimization
pathways for high-quality development and sustained opening-up in China’s
healthcare industry.

Results and discussion: The entry decisions of wholly foreign-owned hospitals
are driven by economic returns and policy support, where government subsidies
can accelerate their entry into the Chinese market but exhibit diminishing
marginal utility. The transformation of public hospitals is primarily influenced
by government financial subsidies, with subsidy intensity exhibiting a positive
correlation with the degree of transformation; however, high subsidies are
unsustainable. Government regulatory strategies are constrained by both social
losses and regulatory costs, which require balancing short-term interventions
with long-term sustainability. Based on these findings, this study argues that
China’s healthcare industry should continuously improve the regulations on
foreign investment access, allow social funds to enter the healthcare industry,
establish comprehensive urban medical alliances, and refine the regulatory
measures, among others.
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1 Introduction

Since the founding of the People’s Republic of China, the
country’s healthcare sector has achieved remarkable progress
(1). Since the launch of reform and opening-up, the Chinese
government has established a nearly universal healthcare insurance
system, significantly enhancing the efficiency of medical services
(2). However, with the deepening of Chinas population aging,
public demands for hospital services are growing in both scale
and quality. But, China’s public hospitals, having long shouldered
basic medical needs (3), face challenges such as insufficient supply
of high-end medical services and inadequate momentum for
transformation. Therefore, to achieve high-quality development in
the healthcare sector and accelerate the establishment of a modern
hospital management system, ensuring access to diverse healthcare
services for both China’s residents and foreign nationals in China,
the Chinese government has decided to fully lift foreign investment
access restrictions in the healthcare field (4), permitting the
establishment of wholly foreign-owned hospitals in nine regions,
including Beijing, Tianjin, and Shanghai (5).

The entry of wholly foreign-owned hospitals will effectively
drive the Chinas healthcare system toward diversified and
personalized development, meeting multi-tiered demands and
addressing gaps in high-end medical services (6). These hospitals
exhibit greater flexibility in drug access, enabling them to provide
patients with imported or originator drugs not yet available
in China (7). Moreover, wholly foreign-owned hospitals can
introduce mature modern hospital management philosophies,
efficient governance models, and refined service practices, thereby
promoting the optimization of service processes in China’s medical
institutions. They will also stimulate the development of upstream
and downstream industries, fostering the formation of regional
healthcare industry clusters (8). This will further elevate China’s
status and influence in the global healthcare sector, enhance
international collaboration and exchanges in the healthcare field,
and advance the growth of China’s medical service trade.

As China’s healthcare system has always adhered to the public
welfare principle, public hospitals are required to consistently
provide equitable and accessible medical services that benefit
the public interest, rather than pursuing self-serving goals or
prioritizing institutional or individual gains (9). However, since the
launch of the new healthcare reform, the rapid expansion of public
hospitals has led to escalating financial burdens, excessive growth
in healthcare costs, and severe imbalances in the distribution
of basic social medical insurance funds (10). Consequently, it is
imperative to deepen the transformation of public hospitals, build
high-caliber public healthcare institutions, and promote their high-
quality development (11).

The Chinese governments decision to permit wholly
foreign-owned hospitals to enter the China’s healthcare sector
fundamentally aims to establish a complementary structure
alongside public hospitals, while leveraging competitive pressures
to compel proactive transformation of public hospitals and
stimulate industry competition (12). Since the new healthcare
reform, China has made progress in expanding insurance coverage
and introducing social capital into healthcare. However, as the
main body of medical services, public hospitals continue to grapple

with inefficiencies and resource misallocation (13). Therefore,
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by introducing the “catfish effect” through wholly foreign-
funded hospitals, China seeks to establish market competition
mechanisms that enhance healthcare system efficiency, thereby
driving public hospitals to further optimize service quality and
operational effectiveness.

However, divergent objectives among wholly foreign-owned
hospitals, public hospitals, and the government inevitably
generate multi-stakeholder conflicts of interest during China’s
pursuit of high-quality development and openness in healthcare.
Moreover, the decision-making behaviors of these stakeholders
are demonstrably influenced by subjective cognitive biases
and conflicting values. Specifically, what factors shape each
stakeholder’s strategic choices? What evolutionary trends emerge
from these factors? How can optimal evolutionary pathways be
identified? How can stakeholders be guided toward an optimal
equilibrium state? The key to solving these problems lies in
clarifying the conflicts of interest among stakeholders and
revealing the evolutionary laws of the dynamic evolutionary game
paths of stakeholders.

The decision-making processes of wholly foreign-owned
hospitals, public hospitals, and the government are shaped by
costs, benefits, losses, government subsidies, and the decisions of
other stakeholders. Therefore, it is critical to investigate how these
stakeholders are influenced by these variables. An evolutionary
game analysis of Chinas high-quality healthcare development
comprehensively incorporates the strategic evolutionary processes
of all stakeholders, who act rationally to minimize costs and
maximize their benefits (14). To better align with real-world
dynamics, this study constructs a tripartite evolutionary game
model that integrates the major stakeholders in China’s healthcare
sector—wholly foreign-owned hospitals, public hospitals, and the
government—into a unified analytical framework, reconciling
their divergent interests. Furthermore, adopting evolutionary
game theory and simulation analysis as novel approaches, the
research examines the evolutionary trajectories of stakeholder
strategies and shifts in payoffs under varying conditions. This
methodology precisely delineates the roles of foreign-funded
hospitals, public hospitals, and the government in advancing high-
quality development within China’s healthcare industry. These
findings enhance the rigor of the analysis, determine the optimal
strategic equilibrium for all stakeholders, and provide practical
guidance for policy implementation.

2 Literature review

2.1 Research on wholly foreign-owned
hospitals

Most scholars argue that wholly foreign-owned hospitals
and public hospitals, given their distinct roles within the social
healthcare system, exhibit both competitive and complementary
relationships, constituting a vital component of the medical
treatment combination (15). Moreover, the entry of wholly foreign-
owned hospitals can drive reforms in China’s healthcare sector
enhance the quality of medical services, and improve physicians’
income structures. Hence, extensive research has been conducted
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by scholars to evaluate the advantages and disadvantages of wholly
foreign-owned hospitals entering China.

In terms of functionality, scholars have integrated that
wholly foreign-owned hospitals stimulate market competition
and innovation. Wholly foreign-owned hospitals equipped
with advanced international medical technologies and overseas
professional teams, address Chinas technological gaps and
compelling China’s healthcare institutions to align with global
standards (16). In terms of management, wholly foreign-owned
hospitals entry compels public hospitals to streamline service
processes and enhance efficiency (17), while driving innovation
in hospital management philosophies and research collaboration.
This objectively elevates the service quality and operational
efficiency of public hospitals, serving as a critical measure to
rationalize the allocation of Chinas healthcare resources (18).
Additionally, the growth of wholly foreign-owned hospitals
contributes to weakening the traditional administrative hierarchy
between the government and hospitals, prompting stricter
regulatory oversight over medical institutions (19). In terms of
social benefits, wholly foreign-owned hospitals also accelerate
the development of China’s modern healthcare insurance sector,
fostering a commercial health insurance market that prioritizes
personalization and segmentation, thereby solidifying commercial
insurance as a pillar of the social security system (20). Although
wholly foreign-owned hospitals may lure core medical talents
from public hospitals through competitive salaries and career
advancement opportunities, in the long run, such mobility could
incentivize public hospitals to optimize compensation systems
and improve professional environments, ultimately enhancing the
healthcare sector’s overall appeal (21).

However, the entry of wholly foreign-owned hospitals also
poses challenges for China’s public hospitals. The entry of wholly
foreign-owned hospitals may intensify challenges related to
healthcare resource allocation equity, particularly in balancing
accessibility between premium services for high-income groups
and universal basic healthcare guarantees (22). The uneven
distribution of high-end medical resources forces patients to seek
care across regions to access higher-quality medical services (23).
Moreover, premium medical services (such as imported medical
devices and personalized care) remain predominantly financed
through self-payment and commercial insurance coverage,
potentially exacerbating socioeconomic stratification in healthcare
access (24). Public hospitals, operating on razor-thin profit
margins, face mounting financial pressures from multiple fronts:
uncompensated care for uninsured patients, rising costs of supplies
and technologies, and escalating labor expenses (25). Concurrently,
public hospitals in remote rural areas often struggle with low
patient volumes, making it difficult to attract and retain medical
staff, which has led to closures of rural facilities (26). This vicious
cycle further entrenches geographic and socioeconomic disparities
in healthcare resource allocation.

Researchers have conducted extensive studies on the entry of
wholly foreign-owned hospitals into China. Most of this research
highlights the positive impacts, such as promoting technological
advancements in Chinas healthcare, optimizing the medical
industry, and improving the management capabilities of public
hospitals through increased competition. However, it has also been
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noted that wholly foreign-owned hospitals can lead to issues like an
excessive concentration of medical resources and rising healthcare
costs for residents. Despite these concerns, scholars generally
support the introduction of wholly foreign-funded hospitals. These
research findings indicate that wholly foreign-owned hospitals can
serve as a beneficial driving force for the reform and development
of China’s healthcare sector. Nonetheless, practical implementation
faces challenges. To ensure a smooth entry and effective operation
of these hospitals while minimizing negative impacts, it is essential
to develop sound policies and management measures.

2.2 Research on the transformation of
public hospitals

As the backbone of China’s healthcare system, public hospitals
have long shouldered the public welfare mandate of providing
essential medical services (9). However, with intensifying
population aging, diversifying healthcare demands, and evolving
policy landscapes, they now face multifaceted challenges including
efficiency bottlenecks, resource misallocation, and operational
strain (27). In recent years, amid the deepening healthcare
reform and the entry of wholly foreign-owned hospitals, the
transformation of public hospitals has emerged as a focal point in
both academic and policy circles (28).

Some scholars argue that the core of the transformation of
public hospitals lies in optimizing internal operational mechanisms
and service delivery models to enhance healthcare capabilities
(29). Firstly, most researchers emphasize the need to systematically
reform governance structures by centralizing the authority for
healthcare policy formulation and public hospital supervision
under a unified committee, enabling comprehensive management
of all public hospitals (30). Secondly, through national policies
such as the “zero markup drug policy” and centralized drug
procurement, public hospitals should eliminate financial reliance
on pharmaceutical sales (31). Thirdly, public hospitals must
fully integrate market competition mechanisms into physician
compensation structures, fundamentally reforming salary systems
to align incentives with service quality and efficiency (32).

To address the challenges of wholly foreign-owned hospitals,
transforming public hospitals requires integrating external
governance policies with internal management measures, shifting
from rapid scale expansion to high-quality development of service
capabilities (33). Public hospitals should abandon traditional
independent expansion practices and establish interdisciplinary
entities (e.g., collaborations in medical engineering, medical
science, and medical humanities). They should adopt strategies
such as multi-campus hospital models, professional alliances (34),
and medical consortia to integrate resources both within individual
hospitals and across multiple campuses. This facilitates the
formation of regional or cross-regional healthcare networks,
advancing the specialization of public hospitals and the
(35).
the transformation of public hospitals also lies in the extensive

centralization of specialized services Simultaneously,

application of technologies such as digitalization and artificial
intelligence. By leveraging big data and patient data to conduct
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personalized assessments of patients’ symptoms, public hospitals
can enhance their capabilities in health management, diagnosis,
and treatment (36).

However, scholars note that while the transformation of public
hospitals has reshaped their revenue structure, reducing reliance on
pharmaceutical income and increasing service-based revenue (37),
it has also partially increased government healthcare expenditures
due to the unique institutional nature of public hospitals (38).
Moreover, excessive and disorderly competition may squeeze
fiscal expenditures on technology adoption and medical services,
ultimately hindering the improvement of medical service quality in
public hospitals.

In the research on the transformation of public hospitals, most
of the existing studies explore the necessity and advantages of the
transformation of public hospitals from a theoretical perspective.
Moreover, many scholars tacitly assume that public hospitals will
inevitably choose to transform when faced with wholly foreign-
owned hospitals. However, these studies rarely include an analysis
based on the actual revenue situation of public hospitals. Therefore,
it is necessary to combine theory with practice, explore the factors
and paths that affect the transformation of public hospitals, and
enhance the motivation for the transformation of public hospitals.

2.3 Research on the government
regulation

Due to the healthcare sector exhibits information asymmetry,
externalities, and public good attributes, making exclusive reliance
on market mechanisms prone to market failures such as induced
demand, over-treatment, and uneven resource distribution (39).
Wholly foreign-owned hospitals and public hospitals, as two
core pillars of China’s public healthcare service system, require a
robust regulatory framework to ensure efficient resource allocation,
service quality, and social equity (25). Studies widely assert that
governments must balance efficiency with equity through multi-
dimensional interventions, including access regulation, quality
oversight, price controls, and public subsidy governance (40).

The primary objective of government regulation is to address
healthcare sector deficiencies and safeguard the equity and
accessibility of healthcare services (19). Therefore, in the process of
deepening the reform of the medical system, China’s government
regulatory model is transitioning from traditional administrative
mandates toward diversified and refined approaches, characterized
by shifts from fragmented to systematic governance and from
administrative intervention to rule-of-law-based oversight (29).
It mainly includes the governments formulation of development
plans and relevant policies for the medical and health undertakings
to guide hospitals to strengthen primary medical services (41). This
prevents excessive marketization or commercialization, ensuring
alignment with the overarching strategy of healthcare system
development and safeguarding the equity and accessibility of
medical services (42). Secondly, government oversight guarantees
that institutional reforms, such as adjustments to property
rights structures, innovations in management systems, and shifts
in service delivery models, are implemented by laws and
regulations. This ensures fairness and transparency throughout
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the transformation of public hospitals, as well as the compliance
of wholly foreign-owned hospitals with relevant regulations in
China (43). Third, government regulation facilitates the optimized
integration of medical resources between wholly foreign-owned
hospitals and public hospitals. By fostering complementary
strengths between these institutions, advancing the development
of medical consortia, strengthening collaboration between foreign-
funded hospitals and local healthcare providers, and encouraging
social capital participation in public hospital transformation,
thereby improving resource efficiency and reducing waste (44).

2.4 Research on the evolutionary game
theory

The focus of the evolutionary game theory was on the dynamics
of strategy change as influenced by the various competing systems
in different situations of game (45). Its theory originates from
the long-term interaction of competitive behaviors in the process
of biological evolution (46). Therefore, the evolution process of
the stakeholder behavior can be comprehensively and accurately
analyzed when the influencing factors change. The biggest feature
of the evolutionary game is that the stakeholders can select optimal
strategies to maximize their own payoffs based on the outcomes of
various strategic choices. The foundational premise of game theory
incentivizes stakeholders to prioritize self-interest maximization
without considering others’ payoffs, leading to the emergence of
a Nash equilibrium (47). However, in reality, stakeholders may
adapt their decisions based on perceived changes in costs, risks,
and contextual dynamics. Evolutionary game theory not only
reveals behavioral patterns and strategic selection mechanisms of
stakeholders but also predicts the interactive effects of competing
strategies, offering insights into systemic outcomes (48).

Against the backdrop of the bounded rationality of participants
in the healthcare
evolutionary game theory has also been widely applied in

industry and information asymmetry,
medical decision-making in recent years. Based on the complexity
of the real healthcare industry environment, many studies tend
to use a variety of game models to simulate the behaviors of
participants in the healthcare industry. Some scholars have
analyzed the behaviors of individuals in the interactive model of
disease vaccination based on the evolutionary game approach.
This approach captures the impact of vaccination decisions on
the prevalence of diseases, including social learning (49). To
optimize hospital medical supply chain management, researchers
have constructed tripartite evolutionary game models involving
hospitals, service providers, and suppliers. These models are
further integrated with system dynamics simulations to inform
decision-making under the Supply-Processing-Distribution (SPD)
model (50). Other scholars developed a tripartite evolutionary
game model involving China’s pharmaceutical companies, foreign
pharmaceutical firms, and governments to analyze strategic choices
under China’s centralized volume-based procurement system (51).
Other scholars built a “government-hospital” evolutionary game
model to study the evolution of medical information-sharing
behaviors among hospitals under regulatory oversight (52). Some
scholars incorporated governments, hospitals, and patients into
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a unified framework to investigate how regulatory interventions
shape strategy evolution in doctor-patient disputes (53). There
are also scholars who explored rent-seeking behaviors between
pharmaceutical manufacturers and third-party drug testing
agencies through a tripartite evolutionary game model involving
enterprises, regulators, and governments (54). These studies
demonstrate how evolutionary game theory provides a robust
analytical lens for decoding strategic interactions, policy impacts,
and systemic equilibria in complex healthcare systems.

In summary, there is a broad scholarly consensus that the
entry of wholly foreign-owned hospitals and the transformation
of public hospitals have together driven the opening up and
reform of Chinas healthcare system. Wholly foreign-owned
hospitals have a significant impact through technology spillovers
and service upgrades; however, caution is necessary to avoid
imbalances in resource allocation and ethical risks. Reforms in
public hospitals need to balance their mandate for public welfare
with the necessity for operational efficiency, achieving high-quality
development through institutional innovations, and technological
empowerment. Meanwhile, the government must employ policy
tools to address systemic gaps while ensuring that the healthcare
system remains equitable and prioritizes public welfare.

Nonetheless, existing research predominantly remains
theoretical, with limited exploration of the dynamic decision-
making logics among wholly foreign-owned hospitals, public
hospitals, and the government, the interplay of influencing
factors, and mechanisms to achieve optimal strategic equilibria
while ensuring long-term stability. To address these gaps, this
study introduces a tripartite evolutionary game framework with
the following objectives: assessing strategic stability among
stakeholders by constructing replicator dynamic equations;
conducting stability analysis on equilibrium points; and identifying
stable
conditions. The findings will be validated through simulation-

evolutionarily strategy combinations under varying
based scenarios, quantifying the effects of key parameters.
The results will offer actionable policy recommendations to
optimize the mechanisms for foreign hospital entry, accelerate
the transformation of public hospitals, and refine multi-tiered
regulatory systems, ultimately advancing China’s healthcare sector

toward equitable, efficient, and sustainable development.

3 Model hypothesis and construction
Hypothesis 1: wholly Foreign-owned hospitals, public
hospitals, and the government are bounded rational
participants that prioritize maximizing their own interests.
Their strategic choices are influenced by factors such as
access to information, decision-making preferences, and
contextual constraints, all participants in the game can
gradually stabilize the strategy choices to the optimal strategy
through continuous trial and error and learning (55).
Hypothesis 2: based on their analysis of the current
development status and future trends in China’s healthcare
sector, wholly foreign-owned hospitals can choose to enter
the China’s healthcare sector or not. Their strategic choices
are {Enter, Not Enter}, with a probability of x for choosing
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to enter. In response to patient demand for high-quality
healthcare services, public hospitals can choose to proactively
transform to meet market needs or maintain the status
quo. Their strategic choices are {Transform, Not Transform},
with a probability of y for choosing transformation. The
government can adopt policy regulation, utilizing measures
such as legislation and financial subsidies to support wholly
foreign-owned hospitals’ entry into China and encourage
public hospitals to proactively transform. Alternatively, it may
refrain from regulation and not intervene with in the strategic
choices of wholly foreign-owned and public hospitals. The
government’s strategic choices are {Regulate, Not Regulate},
with a probability of z for choosing regulation, 0 < x,y,z < 1.
Hypothesis 3: when wholly foreign-owned hospitals choose
to enter the Chinas healthcare sector, they can obtain
additional operational revenue R; due to the substantial
demand for high-end foreign medical services in China (56).
Furthermore, by introducing cutting-edge pharmaceuticals,
technologies, and equipment to deliver higher-quality medical
services, along with hospital environments that prioritize
patient comfort and experience, they gain favorable reputation
benefits S; (18). This enhanced reputation helps attract more
patients. However, hospital development typically involves
substantial capital investment, extended payback periods, and
significant investment risks. Wholly foreign-owned hospitals
must bear upfront costs C; for infrastructure construction,
staff recruitment, and training, among other initial expenses,
which can be reduced with government support (16). If
wholly foreign-owned hospitals choose not to enter the China’s
healthcare sector, they will neither incur additional costs nor
obtain related benefits.

Hypothesis 4: when public hospitals choose to transform,
they must optimize institutional management and improve
service quality, thereby incurring transform costs C, for
hardware upgrades, staff training, and other related expenses.
However, this transformation enables them to attract more
patients, generating additional operational benefits R, (50).
Conversely, if public hospitals opt not to transform, they
will face reputational loss S, due to outdated equipment,
poor patient experience, and similar factors (43). Additionally,
if wholly foreign-funded hospitals enter China’s healthcare
sector under such circumstances, public hospitals burdened by
their poor reputation, must contend with competitive losses
Cs arising from heightened competition, staff attrition, and
patient outflow (57).

Hypothesis 5: when the government chooses to regulate, it
incurs a fixed regulatory cost Cy4 to oversee the quality, safety,
operational compliance, and technology access of wholly
foreign-owned hospitals (58). Additionally, the government
bears a variable cost of R3 to provide financial subsidies
to public hospitals actively pursuing transformation, thereby
incentivizing their transformation efforts. Simultaneously, the
government offers policy support to qualified foreign-owned
hospitals that meet entry requirements, such as streamlining
approval procedures and recruitment processes, to reduce
their entry costs Cs (37). When foreign-funded hospitals enter
China’s healthcare industry or public hospitals choose to carry
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TABLE 1 The basic variables in the game model.

Participant Parametric Meaning of parameters

Wholly Ry
foreign-owned
hospitals

Additional operational benefits
when choosing to enter China

C, Construction costs when chonsing
to enter China

S Reputational benefits to be gained
when choosing to enter China

Public hospitals R, Additional benefits of choosing to

transform

C, Additional cost of choosing to
transform

S> Reputational losses from choosing
not to transform

Cs Competitive losses of public
hospitals that chose not to
transform when foreign hospitals
entered China

Government Cy Costs of choosing regulation

Cs Entry costs of wholly
foreign-owned hospitals reduced
by policy support when
government chooses to regulate

R; Financial subsidies for the
transformation of public hospitals
when the Government chooses to
regulate

Ry Additional social benefits to the
Government when Wholly
Foreign-owned hospitals choose to
enter or public hospitals choose to
transform

N Social losses when governments
choose not to regulate

out reforms, the government will obtain additional social
benefits R4, such as more tax revenues and greater social
credibility because patients will have more options for seeking
medical treatment and a better medical environment (59). If
the government chooses not to regulate, it can avoid direct
cost expenditures but may suffer societal losses S3 due to
potential social risks, such as excessive pricing or unethical
billing practices by foreign-owned hospitals (22), as well as
systemic inefficiencies caused by stagnation in public hospitals
(26). (Table 1)

Based on the above assumptions, a tripartite game payoffs
matrix is constructed, as shown in Table 2.

4 Evolutionary game and its strategy
stability analysis

The replication dynamic equations for each participants
strategy choice can be obtained based on the benefit matrix of
the tripartite game between wholly foreign-owned hospitals, public
hospitals, and the government.
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4.1 Strategy stability analysis of wholly
foreign-owned hospitals

The expected payoffs of wholly foreign-owned hospitals

choosing to enter or not enter China are denoted as Eil) and Eiz),
respectively, and the average prospect value is represented by E;:

EY = 2[y(R) — C1 + 81 + Cs) + (1= ) (R) — C1 + S + Cs)]

+ -2 [yRi—C+S)+(1—y) R —Ci+S)] (1)
E? =0 )
E = xE" + (1 - xE? (3)

The replicated dynamic equation can be calculated as follows:

d —
Fe) = ——x (B ~E) =x(1-x»
<E§1) — Eiz)) =x(1 —x)(R; + 81 — C; + zCs) )

Find the first derivative of Equation 4:

dF(x)
dx

= (1 —2x)(R; +S; — C1 + zCs)

Set G (z*) to:

G(z*) — R + S8 — C) +2Cs

According to the stability theorem of differential equations,
the following condition must be satisfied for wholly foreign-owned
hospitals to reach a steady state in their choosing to enter the China:

F(x) =0and dl;gcx) < 0.Let G(z*) = 0, then:

. G R -8
z=2z = —

When z > z*, G(2) > 0, F(1) = 0, and %X:l < 0. In this
case, x = 1 is an evolutionarily stable strategy for wholly foreign-
owned hospitals that choose to enter China. When z = z*, G (z) =
0, F(x) = 0, and % = 0, all values of x are in equilibrium, i.e.,
the strategy adopted by wholly foreign-owned hospitals does not
effect the evolutionary stability regardless of whether they choose to

enter or not enter China. When z < z*, G(z) < 0, F(0) = 0, and
dF(x)

dx x=0
foreign-owned hospitals indicating a strategy of not entering China.

< 0, x = 0 is an evolutionarily stable strategy for wholly

In summary, the probability of wholly foreign-owned hospitals

choosing to enter China increases from x = 0 tox = 1 asz

gradually increases.

4.2 Strategy stability analysis of public
hospitals

The expected payofts of public hospitals choosing to transform
or not transform are denoted as Egl) and Egz) , respectively, and the
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TABLE 2 Tripartite game payoffs matrix.

10.3389/fpubh.2025.1594684

Combination of strategies Wholly foreign-owned hospitals Public hospitals Government

Enter Transform Regulate R —C 48 +Cs R, —C,+ Ry Ry —Cy — Ry
Enter Transform Not regulate R —C+$8 R, -G —S;

Enter Not transform Regulate Ri—Ci+8 +GCs -G-8 Ry —C4
Enter Not transform Not regulate R —-Ci+ 8§ -G —-$ —S;

Not enter Transform Regulate 0 R, —C,+Rs Ry —Cy — Ry
Not enter Transform Not regulate 0 R, — G, —S3

Not enter Not transform Regulate 0 =S, —Cy

Not enter Not transform Not regulate 0 —-S, —83

average prospect value is represented by Ey:

B = z[x(Ry — G+ Ra) + (1 =) (R — Co + R3)] + (1 —2)

[x(Ry — &) + (1 = x)(R; — G3)] (5)
EY = 2[x(=Cs = $2) — (1 = 0] + (1 = 2) [x (—C5 — $1)
—(1=x)$3] (6)
Ey = yEV + (1 — »)EY @)
The replicated dynamic equation can be calculated as follows:
dy IS 1) 2)
F) = 22y (B —B) =y (1-y) (B - E”)
=y(1—y)(Rz—C2+Sz+xC3—zR3) (8)
Find the first derivative of Equation 8:
dF
d—y(y) = (1—-2y) (R, — C; + S; + xC3 — zR3)
Set M (x*) to:
M (x*) =Ry — Co + S2 + xC3 — 2R3
Similarly, let M (x*) = 0, then:
x ZR3 =S — R+,
X=X =
Cs
When x > x*, M (x) > 0, F(1) = 0, and dFd—(;’) <. In this

case, y = 1 is an evolutionarily stable strategy for public hospitals
that choose to transform. When x = x*, M (x) = 0, F (y) = 0,and
@ = 0, all values of y are in equilibrium; i.e., the strategy adopted
by public hospitals does not effect evolutionary stability regardless
of whether they transform or not. When x < x*, M(x) < 0,

F(0) = 0, and dil—;y) < 0,y = 0 is an evolutionarily stable

y=0
strategy for public hospitals, indicating a choice not to transform.
In summary, as x increases, the probability of the public hospitals

choosing to transform strategy increases fromy =0toy = 1.
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4.3 Strategy stability analysis of
government

The expected payoffs of the government choosing to regulate

or not to regulate are denoted as Egl) and Egz), respectively, and the
average prospect value is represented by E3:

E” = x[y(Re — Cs = Ry) + (1 — ) (R — C)] + (1 — %)

[y (Ry — C4 — R3) — (1 — y) C4] )

EY = x[y(=85) + (1= ) (=83)] + (1 = %) [y (=S3)
—(1-7)$5] (10)
By = 2B + (1 — 2)E? (11)

The replicated dynamic equation can be calculated as follows:

_ o O @) _
F(z) = dt—_z(E3 —}33)_z(1—z)(153 — B )_z(l—z)

(83 — C4 + xR4 — YR3) (12)

Find the first derivative of Equation 12:

dF (2)
dz

=(1—22)(S3 — C4 + xRy _yRS)

Set J (y*) to:

J(y*) = S3 — C4 + xRy — yR3
Similarly, let J (y*) = 0, then:

_ S3 — Cq + xRy
= x:

*

y=y

When y > y*, ](y) > 0,F(1) = 0,and %z:l < 0. In this
case, z = 1 is an evolutionarily stable strategy for the government,
indicating a choice to regulate. When y = y*, M (y) = 0, F (z) = 0,
and ‘ﬂ:l—(zz) = 0, all values of z are in equilibrium, i.e,, the strategy
adopted by the government does not effect evolutionary stability

regardless of whether it regulates or not. Wheny < y*,J (y) < 0,
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_ dF(z)
F(0) = 0, and = 0

strategy for the government, indicating a choice not to regulate. In

< 0,z = 0 is an evolutionarily stable

summary, the probability of the government choosing to regulate
increases from z = 0 to z = 1 as y gradually increases.

4.4 Equilibrium point and stability analysis
of an evolutionary game system

In order to provide a more comprehensive analysis of the
equilibrium strategies of the tripartite evolutionary game system,
a system of replicated dynamic Equation 13 has been developed
based on Equations 4, 8, 12.

F(x) =x(1 —x) Ry + 1 — C1 + 2Cs)

F(y) =y (1 —y) Ry — Co + S5 +xC3 — 2zR3) (13)

F(z2) =z(1 —2) (S5 — C4 + xRy — yR3)

Let F(x) = 0, F(y) = 0, F(z) = 0, then $;(0,0,0),
$,(0,1,0), S5 (1,0,0), S4(0,0,1), S5 (1,1,0), S6 (1,0, 1), S7 (0, 1, 1),
and Sg(1, 1, 1), are strategic partial equilibrium points for tripartite
evolutionary game system.

Friedman (60) argued that the evolutionary stability strategy
could be obtained by stability analysis of the system’s Jacobian
matrix. According to Equation 13, the Jacobian matrix can be
expressed as follows:

dx/dt dx/dt dx/dt
dx dy dz

J =1 dydt dyjdt dyjar
dx dy dz

dz/dt dz/dt
L dx dy

dz/dt
dz

According to the first theorem of Lyapunov, it is known that
this equilibrium point is evolutionarily stable if all three eigenvalues
are negative (61). The eight equilibrium points of the system are
brought into the Jacobi matrix to calculate the Eigenvalues of
each equilibrium point and its evolutionary stability conditions, as
shown in Table 3.

The current Chinese government strategy choice aims to
incentivize the entry of wholly foreign-owned hospitals into the
China’s healthcare sector, leveraging their presence to create a
“catfish effect” that stimulates systemic reforms in the healthcare
sector, elevates the quality of healthcare services, and optimizes the
income structure for medical professionals. Therefore, this study
mainly investigates the policy intervention of the government in
the entry of wholly foreign-owned hospitals enter to China and
the transformation of public hospitals. Four equilibrium points,
E4(0,0,1), E¢(1,0,1), E7(0,1, 1), and Eg(1, 1, 1), are mainly selected
for discussion.

Scenario 1: when Ry + S < C; — Cs5, S, + C3 < C, — Ry,
and C4 < 83 hold, ie., the overall benefits of wholly foreign-
owned hospitals entering the Chinas healthcare sector are less
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TABLE 3 The stability analysis of the equilibrium point.
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Equilibrium M 22 Xa
point
E;(0,0,0) R—C+ 8 R, —C+ S, S3 —Cy
E5(0,1,0) R —Ci+8 CG—R, =S S3—Cs—Rs
E3(1,0,0) C—R =8 CG—C+Ry+S; Ry —Cy+ S5
E4(0,0,1) R —Ci+8,+Cs CG—C+R+S; Cy— 8
F5(1,1,0) Cl—Ri =S | G —Cy—Ro— | Ry—Ci—Ri+Ss
S
Eq(1,0,1) Ci—Ri=8-GCs CG—-C+R+ Ci—Ry =S5
Sy +Rs3
E(0,1,1) Ri—Ci4+814Cs | G —Cs—Ro— | Cyi+Ry—Ss
N
Eg(1,1,1) Ci—Ri—=8—-GCs C—C =R — | G+R3—R—Ss
S —R;

than their costs, the costs of public hospital transformation exceed
the losses from not transform, and the social loss of government
not regulation exceeds regulatory costs. The corresponding stable
equilibrium point is S7(0, 0, 1), indicating the evolutionarily stable
strategy combination as (not enter, not transform, and regulation).
In this scenario, since the social loss caused by not regulation
surpasses regulation costs, the government will choose regulation.
However, given that wholly foreign-owned hospitals’ net benefits
from market entry remain insufficient and public hospitals
face relatively minor losses without transformation, even under
government regulation, wholly foreign-owned hospitals ultimately
opt against entering the China’s healthcare sector. In contrast,
public hospitals do not transform.

Scenario 2: when C; — Cs
C2 — R2 — R3, and C4 — R4
benefits of wholly foreign-owned hospitals entering the China’s

< R + 8, C + 85 <
< 83 hold, ie., the overall

healthcare sector are exceeding than their costs, the costs of public
hospital transformation exceed the losses from not transform, and
the social loss of government not regulation exceeds regulatory
costs. The corresponding stable equilibrium point is E¢(1,0,1),
indicating the evolutionarily stable strategy combination as (enter,
not transform, and regulation). In this scenario, since the social loss
from not regulation exceeds the comprehensive costs and benefits
of regulation, the government will adopt regulation. Meanwhile,
wholly foreign-owned hospitals’ entry costs under government
support become lower than their overall benefits, yet public
hospitals face minor additional benefits from transformation.
Consequently, with government regulation, wholly foreign-owned
hospitals choose to enter the China’s healthcare sector, while public
hospitals retain their existing operational model.

Scenario 3: when Ry + §; < C; — Cs, C; — Ry< S5 + G5,
and C4 + R3
foreign-owned hospitals entering the China’s healthcare sector are

< S3 hold, i.e., the overall benefits of wholly

less than their costs, the costs of public hospital transformation
are lower than the losses from not transform, and the social
loss caused by government not regulation exceeds the sum of
regulation administrative costs and financial subsidies to public
hospitals. The corresponding stable equilibrium point is E7(0, 1, 1),
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reflecting the evolutionarily stable strategy combination as (not
enter, not transform, and regulation). In this scenario, since
the social loss from non-regulation outweighs the total costs
of regulation (including financial subsidies), the government
will adopt regulation. However, despite government regulation,
wholly foreign-owned hospitals’ entry costs exceed their overall
benefits, while public hospitals face significant losses if they avoid
transformation. Consequently, under governmental regulation,
wholly foreign-owned hospitals opt against entering the China’s
healthcare sector, whereas public hospitals choose to transform
their operational models.

Scenario 4: when C; < R;+Cs + S;, C; — R, — Rz <
C3 + S5, and C4 + R3 — Ry < S5 hold, i.e., the overall benefits
of wholly foreign-owned hospitals entering the China’s healthcare
sector exceed their costs, the costs of public hospital transform
are lower than the losses from not transform, and the social
loss caused by government not regulation surpasses the sum of
regulatory administrative costs and financial subsidies to public
hospitals. The corresponding stable equilibrium point is Eg(1, 1, 1),
representing the evolutionarily stable strategy combination (enter,
transform, and regulation). In this scenario, the government adopts
regulation because the social loss from not regulation outweighs the
total costs of regulation (including financial subsidies). Meanwhile,
wholly foreign-owned hospitals enter benefits under government
regulation exceed their costs, and public hospitals face significant
losses if they do not transform. Consequently, with regulation
frameworks in place, wholly foreign-owned hospitals choose to
enter the China’s healthcare sector, while public hospitals opt to
transform their operational models.

In summary, under government regulation and current
conditions, the benefits of the game depend on the costs, losses,
government financial subsidies, and strategies of stakeholders. The
decision of wholly foreign-owned hospitals to enter the China’s
healthcare sector depends on their overall benefits, while their
strategic choices are also influenced by government regulation. The
decision of public hospitals to transform is significantly influenced
by government financial support; due to their unique public
welfare nature, they exhibit lower sensitivity to financial losses and
gains. Government regulatory strategies require comprehensive
considerations of administrative costs, fiscal resources, and other
factors. However, promoting the entry of wholly foreign-owned
hospitals and encouraging public hospital transformation are not
merely economic issues but also societal challenges. To enhance
patient healthcare experiences and maintain social stability,
governments must implement regulatory policies that balance
market openness with systemic sustainability.

5 Simulation analysis

5.1 Simulation analysis data

This study utilizes MATLAB R2024a to simulate and analyze
the evolutionary game behavior of three participants, wholly
foreign-owned hospitals, public hospitals, and government in the
process of opening up China’s healthcare sector. For the system
to converge to the equilibrium state Sg(1,1,1), the following
stability conditions must be satisfied: C; — R — §; — C5 <
0,C, —C3 — Ry, — S —R3 < 0,and C4 + R3 — Ry —
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FIGURE 1
Random initial values influence.

S3 < 0. To analyze the impact of individual parameters
on equilibrium stabilization strategies, all non-target variables
are held constant at values corresponding to the equilibrium
state. This methodological ensures unambiguous attribution of
behavioral changes in the tripartite evolutionary game to specific
parameter variations. Concurrently, China’s ongoing healthcare
reform recognizes that openness is an important addition to
the healthcare sector (10). Government agencies, increasingly
cognizant of both the socioeconomic benefits (e.g., resource
diversification, service innovation) and challenges (e.g., regulatory
complexity, security risks) inherent in this transform, are adopting
proactive governance frameworks to balance healthcare sector
openness with systemic stability (51). Let x = 0.5, y = 0.5, andz =
0.6 (51), other parameters, such as the strength of incentives,
subsidies, and penalties, are referenced in government documents
and previous research results. The initial value of each parameter is
set as follows: C; = 11 (10), C4 = 5, C; = 35 (50), C3 = 4 (10),
Cs = 2(57), Ry = 7,R, = 30(62), R3 = 3 (40), §1 = 3 (63),
S, = 3,85, =8(23).

5.2 Simulation analysis of the initial values
affecting evolution

To analyze the influence of different initial values of each of
the three participants on the overall evolution path, the initial
values of wholly foreign-owned hospitals, public hospitals, and
government are selected cyclically in the interval [0,1] with a
unit of 0.2. The resulting evolution is presented in Figure 1.
It can be found that although different initial values lead to
different evolution rates, the system will reach the Sg (1,1, 1). While
most evolutionary trajectories exhibit smooth progression, the z-
axis trajectory demonstrates a distinct inflection point during its
evolution. Notably, the inflection diminishes as the initial values of
x and y increase, ultimately converging toward the equilibrium state
Sg(1,1,1). This phenomenon underscores the interdependence of
the tripartite participants’ initial strategies, revealing that strategic

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1594684
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Xiao et al.

alignment among wholly foreign-owned hospitals, public hospitals,
and government critically modulates the system’s path-dependent
convergence behavior.

The correlation of initial strategies among the three parties was
tested by fixing one party’s initial strategy selection probability at
0.5 and varying the others across five levels (0.1, 0.3, 0.5, 0.7, and
0.9), to analyse the relationship between the initial strategy choice
probability of one party and the remaining two parties. The results
were shown in Figure 2.

As shown in Figure 2a, wholly foreign-owned hospitals
converge to the “enter China” strategy. Initially, due to low
government regulation intensity, they trend toward not entry
strategies early in the game. However, as Chinas healthcare
sector opens further and regulatory policies reduce entry
barriers, they ultimately adopt the entry strategy. As shown in
Figure 2b, public hospitals ultimately adopt a “transformation”
strategy. Initially, due to low entry rates of wholly foreign-
owned hospitals and limited government financial subsidies,
public hospitals resist transformation. However, as wholly
foreign-owned hospitals gradually enter China’s healthcare sector

10.3389/fpubh.2025.1594684

and government policies encourage high-quality healthcare sector,
public hospitals shift decisively toward transformation. Figure 2c
shows that the government evolves to regulation most rapidly
when the probability of entry of wholly foreign-owned hospitals
and transformation of public hospitals is low, reflecting the
government’s proactive attitude in guiding the healthcare sector
toward quality and diversification.

5.3 Factors influencing the strategic choice
of wholly foreign-owned hospitals

Under the initial parameter settings, the variables x, y and z are
initialized to (0.5, 0.5, 0.5) with Rjand Cs varied to evaluate their
impact on strategic choices for wholly foreign-owned hospitals.
Figure 3 summarizes the findings. As evidenced in Figures 3a-c,
when the intensity of government policy support remains constant,
enhanced economic benefits significantly incentivize wholly
foreign-owned hospitals to enter China’s healthcare sector. Notably,

——x=0.1y=0.1
——x=0.12=0.1
—e—x=032=03 09
——x=052205
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FIGURE 2

Effect of initial values on evolutionary paths. (a) The wholly foreign-owned hospitals evolution path diagram under different initial strategy choice. (b)
The public hospitals evolution path diagram under different initial strategy choice. (c) The government evolution path diagram under different initial

strategy choice.
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FIGURE 3
Impact of Ry and Cs on wholly foreign-owned hospitals strategic choice. (a) When Ry = 3, the wholly foreign-owned hospitals evolution path

diagram under different C5. (b) When R; = 7, the wholly foreign-owned hospitals evolution path diagram under different C5. (c) When Ry =9, the
wholly foreign-owned hospitals evolution path diagram under different C5.
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FIGURE 4

Influence of different factors on public hospitals strategic choice. (a) The public hospitals evolution path diagram under different C3. (b) The public
hospitals evolution path diagram under different R3. (c) The government evolution path diagram under different R3.

(b)

when economic benefits reach a sufficiently high level, government
policy support ceases to influence the strategic choices of wholly
foreign-owned hospitals. Under stable economic conditions,
government policy support accelerates the evolutionary rate of
wholly foreign-owned hospitals toward convergence at 1. However,
once policy support intensity surpasses a critical threshold, its
promoting effect on the evolutionary trajectory of wholly foreign
wholly-owned hospitals toward 1 gradually weakens.

An analysis of practical demands within Chinas healthcare
sector indicates that the sector is undergoing accelerated
development. Given sustained economic growth and rising
household income levels, public demand for medical and wellness
services has demonstrated persistent intensification. Wholly
foreign-owned hospitals, capable of delivering more personalized
and premium-tier medical services, are positioned to fulfill the
demand for high-end healthcare among specific high-income
demographic segments, consequently sustaining revenue streams
at robust levels. Consequently, wholly foreign-owned hospitals
demonstrate strong incentives to enter China’s healthcare sector
(64). Appropriate policy support from the government could
accelerate the evolution of wholly foreign-owned hospitals toward
entry into the China’s healthcare sector, though such policy support
is subject to diminishing marginal effects.

5.4 Factors influencing the strategic choice
of public hospitals

Similarly, by setting the initial values of x,y and z to
(0.5, 0.5, 0.5) and selecting varying values of Cs3 and Rj3, the
analysis explores the influence of losses and financial subsidies
on public hospitals’ strategic choice, with the outcomes depicted
in Figure 4. From Figure 4a, it can be observed that although
the convergence rate of public hospitals toward to 1 increase
with the magnitude of losses incurred by the entry of wholly
foreign-owned hospitals into the China’s healthcare sector, such
losses are not the determining factor in their strategic choice to
transform. Even when the loss parameter is set to zero (C3 = 0),
public hospitals initially exhibit reluctance to adopt transformation
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strategies but ultimately converge toward transformation over time.
Figure 4b demonstrates that there is a significant inverted U-
shaped effect of financial subsidies on the choice of strategies by
public hospitals. Prior to reaching a critical threshold of financial
subsidies, the convergence rate of public hospitals toward to 1
increase with the escalation of financial subsidy levels. However,
when subsidies exceed this critical threshold, with the increase
of financial subsidy, although strategic choices initially evolve
rapidly toward to 1, but ultimately stabilizes at 0. The reason
is demonstrated in Figure 4c, the government’s propensity to
implement regulatory measures exhibits a diminishing response
to escalating financial subsidies. Beyond a critical threshold,
increased financial subsidy allocations trigger rapid convergence
toward 0, coinciding with public hospitals’ accelerated convergence
to 0. This convergence mechanism underscores a robust causal
linkage between the government’s financial subsidies and the
transformation of public hospitals.

The simulation results show that the strategic choice of public
hospitals is strongly influenced by the strategic choice of the
government. This reason originates from public hospitals’ inherent
public welfare-oriented institutional mandate. As non-profit
entities with strictly regulated revenue mechanisms under state
control, their transformational pathways become operationally
contingent upon financial subsidies allocations from government
financial subsidies (63). While heightened financial subsidies
may accelerate the transformation propensity of public hospitals,
such elevated subsidy levels prove unsustainable for governments
in the long term (23). When governments lean toward non-
regulatory approaches, public hospitals tend to regress toward non-
transformation due to diminished financial subsidies, reflecting
a codependent dynamic between government interventions and
public hospitals reform trajectories (10).

5.5 Factors influencing the strategic choice
of government

Following the same methodology, with initial values of x, y and
z set to (0.5, 0.5, 0.5) and by varying the parameters Ry, Cy,
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and S3, the analysis investigates determinants of government’s
strategic choice. The resultant behavioral patterns are quantified in
Figure 5. As demonstrated in Figure 5a, regardless of the magnitude
of parameter R4, the government’s strategic choice orientation
consistently converges toward regulation. This validates that the
government’s strategic choice is not effected by social benefits.
From Figure 5b, it can be observed that the critical value of the
government’s cost of regulation is between 6 and 8, and when the
government’s cost of regulation exceeds this critical value, it will
evolve to 0. The analysis of Figure 5c identifies a critical threshold
range (4-6) for social loss. Beyond this interval, the government
exhibits accelerated convergence toward regulation, demonstrating
that social pressures dominate the governments strategic choice
when social loss exceeds tolerance thresholds.

Research shows social losses and cost of regulation mainly effect
government strategic choice, but social benefits have little effect.
This cost-benefit asymmetry underscores the predominance of
loss aversion over gain maximization in Chinese healthcare sector
governance frameworks. This demonstrates that the government
strategic choice inherently embodies a strong public welfare
orientation. The formulation of public policies is fundamentally
driven by the imperative to maintain the stability of the
economy and society (65), guided by the developmental needs
of society. It necessitates that efficiency improvements in public
services achieve equilibrium between policy provisions and citizen
demands (66).

6 Discussion and suggestions

6.1 Conclusions

This study systematically explores the interactions among
wholly foreign-owned hospitals, public hospitals, and the
government by constructing an evolutionary game model and
conducting system dynamics simulations to analyze the behavioral
characteristics of these stakeholders. It provides decision-making
insights for optimizing their development under China’s ongoing
expansion of healthcare sector openness. Key findings from
the simulations include: Benefits are the critical determinant of
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strategic choices for foreign-funded hospitals. Government policy
support acts as a catalyst, though its effect diminishes as benefits
increase. The entry of wholly foreign-owned hospitals significantly
accelerates the transformation efficiency of public hospitals, but is
not the decisive factor. Government fiscal subsidies emerge as the
determining factor for public hospital reform. For the government,
costs and losses dominate strategic choices, while benefits play a
promoting role.

Therefore, government regulation can encourage the entry
of wholly foreign-owned hospitals into the China’s healthcare
sector by lowering barriers such as market entry thresholds,
while requiring public hospitals to transform through financial
subsidies. However, it is critical to ensure that regulatory intensity
remains within a reasonable range. This can avoid diminishing
marginal effects in supporting wholly foreign-owned hospitals and
prevent financial subsidies to public hospitals from becoming a
long-term financial burden. Additionally, governments prioritize
their reputational capital; the reputational damage caused by
not regulation would further incentivize policymakers to adopt
proactive regulation policies. By balancing these considerations,
regulation can effectively foster healthcare sector openness and
institutional reform while safeguarding public interests and
financial sustainability.

6.2 Discussion

Many scholars agree that the demand of the public and
patients for a high-quality healthcare sector and diversified
medical services is the fundamental driving force that prompts
the government to continuously open up the healthcare sector
and strongly support the transformation of public hospitals (67).
However, previous studies have mainly focused on exploring
the advantages of wholly foreign-owned hospitals entering the
China’s healthcare sector, or the necessity and key aspects
of the transformation of public hospitals. Moreover, previous
studies have mostly regarded government support as a key
factor influencing the entry of wholly foreign-owned hospitals
into the Chinas healthcare sector. However, this study further

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1594684
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Xiao et al.

discovers that there is a law of diminishing marginal returns
in government support. It shows that in the past decade
(2015-2023), the continuous growth of Chinas healthcare sector
(China’s per capita healthcare expenditure increased from about
1,000-2,460 yuan) is the decisive factor driving the entry
of foreign-funded hospitals (62), and the government only
needs to provide an open market environment and appropriate
policy support.

Most scholars believe that the presence of wholly foreign-
owned hospitals can further promote the transformation of public
hospitals through competitive pressure (10). However, this study
finds that public hospitals are not sensitive to the impact of
losses. The reason is that due to the inherent public welfare
and non-profit nature of public hospitals and the existence of
a fixed consumer group, in practice, they lack a strong internal
motivation for transformation (9). The government must provide
targeted financial subsidies to promote their reform, and the
scale of financial support is directly proportional to the degree of
transformation of public hospitals.

From the government’s perspective, for wholly foreign-owned
hospitals, the government only needs to maintain an open policy
framework and reasonable supervision. For public hospitals,
financial subsidies are still crucial, but the intensity must be
strategically adjusted to ensure the sustainability of long-term
financial subsidies.

6.3 Suggestions

Based on the above conclusions and the reality of development
practice, the following countermeasures are proposed:

(1) Continuously strengthen market openness and expand
foreign hospital access. To enhance healthcare quality,
foster market competition, and improve patient
experiences, governments should establish clearer and
more comprehensive guidelines for wholly foreign-owned
hospital entry. Developing transparent operational and
regulatory standards and streamlining approval processes
to reduce entry barriers and operational costs. Defining
specific scopes of medical service access and permitting
drugs aligned with international standards but distinct from
China’s standards. Allowing wholly foreign-owned hospitals
to adopt diverse insurance models and fee structures
while ensuring equal treatment in hiring foreign medical
professionals or overseas specialists.

(2) Reform financial subsidy mechanisms to drive high-
quality public hospital transformation. Given financial
subsidy limitations, governments should open healthcare
investment to social capital, channeling private funds into
public hospitals to alleviate financial pressure and enable
service quality upgrades. Governments must strengthen
their leadership in upholding the non-profit nature and
public welfare mandate of public hospitals. This includes
promoting the establishment of integrated urban healthcare

alliances anchored by high-performing public hospitals,
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ensuring their pivotal role in guaranteeing equitable access
to basic medical and health services.

(3) The should
management to refined management.

government transition from extensive
Governments
should leverage digitalization and Al to reduce regulatory
costs and enhance oversight precision. Expanding access
to high-quality medical resources and promoting regional
equity in healthcare distribution. Utilizing big data analytics
to monitor hospital input-output efficiency, incentivizing
cost reduction, and operational optimization to lower
patient burdens and improve satisfaction. Establishing
independent third-party evaluation bodies to ensure
market vitality, foster innovation, and meet diverse patient
needs. This framework balances market openness with
institutional accountability, ensuring sustainable healthcare

modernization aligned with public welfare goals.

In conclusion, achieving high-quality development in China’s
healthcare sector necessitates collaborative efforts among wholly
foreign-owned hospitals, public hospitals, and the government.
Through policy support, fiscal measures, and optimization
of the business environment, China can comprehensively
introduce high-caliber international medical resources, drive the
high-quality transformation of public hospitals, and ultimately
meet the multi-tiered and diverse healthcare demands of
its population.

However, in real-world scenarios, the strategic interactions
among these three stakeholders transcend bounded rationality,
operating within a dynamic landscape shaped by multidimensional
uncertainties. Cognitive biases, external disruptions, and evolving
environmental pressures collectively exert non-linear impacts
should
prioritize enhancing game-theoretic models by integrating

on decision-making trajectories. Future research
adaptive frameworks that simulate behavioral heterogeneity,
stochastic disturbances, and time-dependent feedback loops. This
advancement would enable a granular exploration of how emergent
complexities, such as policy volatility, resource constraints, and
shifting stakeholder priorities, reshape equilibrium outcomes and

long-term system resilience.
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