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ABSTRACT

As a central institutional arrangement for promoting local policy
innovation in China, policy demonstrations increasingly feature
cross-level collaboration by central guidance. This process involves
strategic interactions among provincial, municipal, and district
governments rather than mere top-down implementation. How-
ever, the existing research has insufficiently examined how these
cross-level interactions evolve dynamically. To address this litera-
ture gap, this study develops an evolutionary game model of pro-
vincial, municipal and district governments to analyze their strate-
gic interactions and to identify evolutionarily stable strategy (ESS)
under varying incentive and constraint conditions. Numerical
simulations illustrate the emergence and evolution of collaborative
dynamics. We further validate the model in the case study of City
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S and reveal the organizational mechanisms shaping collaborative
policy demonstration. The findings suggest that provincial govern-
ments provide structural leadership, municipal governments func-
tion as coordination hubs, and district governments’ cooperation is
strongly shaped by grassroots feedback. Effective and sustainable
cross-level collaboration hinges on positive incentives and institu-
tionalized resource coordination. This research provides a dynam-
ic theoretical lens for understanding the mechanism of cross-level
collaboration in China’s policy demonstrations and offers practical
insights for the development of sustainable and robust policy inno-
vation in local governments.

Keywords: Cross-Level Government Relations; Policy Demonstra-
tions; Evolutionary Game Theory; Case Analysis

+Como colaboran los gobiernos locales entre niveles?
Un analisis de la teoria de juegos evolutiva de las
demostraciones de politicas en China

RESUMEN

Como mecanismo institucional central para promover la innova-
cion en politicas locales en China, la implementacién de politicas
se caracteriza cada vez mds por la colaboracion internivel bajo la
direccion central. Este proceso implica interacciones estratégicas
entre los gobiernos provinciales, municipales y distritales, en lugar
de una mera implementacidn vertical. Sin embargo, la investiga-
cion existente no ha examinado suficientemente cémo estas inte-
racciones interniveles evolucionan dindmicamente. Para abordar
esta brecha bibliografica, este estudio desarrolla un modelo de jue-
go evolutivo de los gobiernos provinciales, municipales y distritales
para analizar sus interacciones estratégicas e identificar la estra-
tegia evolutivamente estable (ESS) bajo diversas condiciones de
incentivos y restricciones. Las simulaciones numéricas ilustran el
surgimiento y la evolucién de la dindmica colaborativa. Validamos
aun mas el modelo en el caso de estudio de la Ciudad S y revelamos
los mecanismos organizativos que configuran la implementacién
colaborativa de politicas. Los hallazgos sugieren que los gobiernos
provinciales proporcionan liderazgo estructural, los gobiernos mu-
nicipales funcionan como centros de coordinacién y la coopera-
cion de los gobiernos distritales esta fuertemente influenciada por
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la retroalimentacién comunitaria. Una colaboracidn internivel efi-
caz y sostenible depende de incentivos positivos y de la coordina-
cion institucionalizada de recursos. Esta investigacion proporciona
una perspectiva tedrica dinamica para comprender el mecanismo
de colaboracién internivel en las demostraciones de politicas de
China y ofrece perspectivas practicas para el desarrollo de una in-
novacion politica sostenible y robusta en los gobiernos locales.

Palabras clave: Relaciones gubernamentales interniveles; Demos-
traciones de politicas; Teoria de juegos evolutiva; Analisis de casos
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1. Introduction

s China enters a new stage of

economic and social develop-

ment, the pains of economic
transformation—such as the scarcity of
governance resources and the intensi-
fication of institutional pressure—will
inevitably impact national politics and
local governance. Against this back-
drop, there is a growing imperative for
governments to rely on policy innova-
tion to address emerging social prob-
lems by providing effective policy ar-
rangements and governance models.’
Moreover, policy innovation serves as a
critical means for enhancing the legit-
imacy and effectiveness of governance
and for responding to rising expecta-
tions in social governance. Among the
diverse strategic tools employed to ad-
vance local policy experimentation in
China, policy experimentation has long
stood as a central instrument of schol-
arly interest and practical application.
It not only embodies China’s gradualist
approach to policy innovation but also
creates institutional space for local gov-
ernments to explore, adjust, and scale
up effective policy solutions.* Its core
advantage lies in improving the scien-
tific rationality of public policy while
mitigating the risks associated with
policy failure. At the operational lev-
el, pilot-based experimentation allows
governments to identify policy issues

on a limited scale, make incremen-
tal strategy adjustments, and optimize
policy design on the basis of trial out-
comes—thereby avoiding implemen-
tation difficulties that may arise from
blanket, one-size-fits-all approaches. In
driving local policy innovation through
experimentation,  intergovernmental
relations play a crucial role and consti-
tute a key analytical dimension. The ex-
isting research on this issue is relative-
ly rich and can be broadly categorized
into three perspectives: strong control
by higher-level governments, full au-
tonomy of lower-level governments,
and collaborative relationships between
superior and subordinate governments.
These three relational models not only
reflect the central-local power dynam-
ics within China’s political system but
also directly influence how policy ex-
periments are conducted and how ef-
fective they are.

Studies from the perspective of
strong control by higher-level govern-
ments argue that, during the process
of policy experimentation, upper-lev-
el authorities—leveraging their orga-
nizational authority—often occupy a
dominant position, exercising tight
supervision and control over local ex-
perimenters.’ In this context, local
governments function primarily as im-
plementers, with limited discretion to
make only minor adjustments to pol-
icy schemes within the boundaries of

3 Teets, J. C., & Hasmath, R. (2020). The evolution of policy experimentation in China. Journal of

Asian Public Policy, 13(1), 49-59.

4  Heilmann, S. (2008). Policy experimentation in China’s economic rise. Studies in comparative inter-

national development, 43(1), 1-26.

5 Callander, S., & Hummel, P. (2014). Preemptive policy experimentation. Econometrica, 82(4),

1509-1528.
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existing frameworks.® In other words,
higher-level governments may set the
objectives, content, and scope of experi-
ments through administrative orders or
legal regulations while closely monitor-
ing and evaluating the entire process to
ensure alignment with national political
will. This top-down mode of intergov-
ernmental relations reduces the political
risks and uncertainty associated with
experimentation, but it also curtails
local autonomy, often leading to poli-
cy misalignment with local conditions.
Conversely, studies emphasizing the full
autonomy of lower-level governments
suggest that local governments take on a
leading role in policy experimentation,
enjoying considerable decision-making
authority and flexibility” While high-
er-level governments may provide gen-
eral policy directions or frameworks,
local governments are empowered to
independently design and implement
policy experiments tailored to local con-
texts. This model is commonly observed
in China’s special economic zones and
pilot innovation districts. Under this
approach, policy innovation is typically
driven by external pressures and urgent
reform imperatives. A classic example is
the household responsibility system re-
forms initiated in provinces such as An-
hui and Sichuan during the early years

of Chinas reform and opening-up.?
With high levels of local discretion, pol-
icy experiments tend to better reflect
local realities and are more likely to mo-
bilize social innovation and grassroots
creativity, thus increasing the likelihood
of success.

However, the absence of politi-
cal support from higher-level govern-
ments can undermine the sustainability
of such experiments. More critically, in
a unitary political system such as Chi-
nas, if experiments deviate from the
accepted political framework, they can
be subject to political manipulation or
suppression.” A third line of research
places greater emphasis on collabora-
tive and interactive relationships be-
tween superior and subordinate gov-
ernments in policy experimentation. It
argues that through mechanisms such
as negotiation, resource sharing, and
benefit distribution, cross-level govern-
ment actors can jointly promote the im-
plementation of experiments. From this
perspective, successful experimenta-
tion depends heavily on dialog and co-
ordination.'” Proponents of this mod-
el describe it as one where “the upper
level sets the general framework, while
the lower level explores concrete path-
ways, thus ensuring both normative
policy guidance and sufficient room

6  Heffer, A. S., & Schubert, G. (2023). Policy experimentation under pressure in contemporary Chi-

na. The China Quarterly, 253, 35-56.

7  Heilmann, S. (2008). From local experiments to national policy: the origins of China’s distinctive

policy process. The China Journal, (59), 1-30.

8 Lin, J. Y. (1987). The household responsibility system reform in China: a peasant’s institutional
choice. American Journal of Agricultural Economics, 69(2), 410-415.

9  Zeng,J. (2015). Did policy experimentation in China always seek efficiency? A case study of Wen-
zhou financial reform in 2012. Journal of Contemporary China, 24(92), 338-356.

10 Mattocks, K. (2025). What is successful policy experimentation? Policy & Politics, 1-22.
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for local innovation. In this model, the
central government provides only prin-
cipled policy frameworks and essential
resource support, while local govern-
ments engage in creative exploration
within those parameters.!! However,
such intergovernmental collaboration
places high demands on the inclu-
siveness and flexibility of the political
system, as well as on the governance
capacities and competencies of the par-
ticipating government actors.

In recent years, within the con-
text of Chinas policy practices, policy
demonstration zones have emerged as
a distinct form of experimentation that
differs from more locally autonomous
pilot programs, reflecting a closer and
more coordinated relationship among
different levels of government in the
policy experimentation process. Chi-
nese scholars have increasingly regard-
ed policy demonstration as a unique
policy experimentation tool, distin-
guishing it from traditional policy pi-
lots.”> This line of research emphasizes
that policy demonstration not only in-
volves localized exploration of specific
policies but also highlights the integra-
tion of the mobilizing and directive role
of higher-level governments with the
exploratory and adaptive role of low-
er-level governments in jointly driv-
ing social transformation.” Under this
mechanism, provincial, municipal, and
district governments bear differentiat-

ed policy responsibilities, yet they must
also jointly engage in problem diagno-
sis, resource coordination, and experi-
mental implementation. The process is
not static. Rather, it involves continu-
ous strategic adjustments in response
to administrative incentives, intergov-
ernmental expectations, and feedback
from policy performance. Accordingly,
this study focuses on the dynamic stra-
tegic interactions that emerge within
this cross-level governance structure.
The central research question of this
paper is as follows:

How do provincial, municipal, and
district governments adjust their strate-
gies in the process of advancing central-
ly advocated policy demonstrations, and
under what conditions can a stable and
sustainable collaborative relationship be
established across levels of government?

However, a review of the existing
literature reveals several limitations.
While current studies contribute to
the conceptual understanding of pol-
icy demonstration and provide some
insights into cross-level collaborative
policy experimentation, they have yet
to thoroughly explore the intergovern-
mental coordination mechanisms from
the perspective of game theory—espe-
cially evolutionary game theory. More-
over, the existing research has focused
predominantly on collaboration be-
tween central and provincial govern-
ments, overlooking the reality that, in

11 Wang, G. (2019). Principle-guided policy experimentation in China: From rural tax and fee reform
to hu and wen’s abolition of agricultural tax. The China Quarterly, 237, 38-57.

12 Min, Y., & Wan Sheng, Wan. (2013).Explanation: A Key Mechanism of Chinese—Style Policy
Implementation. Journal of Public Management,10(4),15-25.

13 Min, Y., Chang Jun Chen, & Liang, Z. (2023).Model Construction: A Controlled Mobilization
Mechanism in Policy Implementation. CASS Journal of Political Science (3),46-59.
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local policy experimentation, provin-
cial, municipal, and district-level gov-
ernments are often the primary actors
involved. Additionally, prior studies
have not adequately accounted for the
influence of participation probabilities
or willingness on the strategic choices
made by each actor, leaving the under-
standing of the dynamic evolutionary
mechanisms of policy experimentation
incomplete.

This study incorporates pro-
vincial, municipal, and district gov-
ernments as key actors in a cross-level
collaborative policy experimentation
framework and constructs a tripartite
evolutionary game model on the basis of
their respective participation probabili-
ties. The model is used to derive evolu-
tionarily stable strategies under different
conditions. Furthermore, the models
implications are validated through nu-
merical simulation and a case-based
analysis.

2. Evolutionary Game
Analysis Process

2.1 Model Background

n this study, evolutionary game the-

ory is employed as the analytical

framework. In fact, evolutionary
game theory offers a particularly suit-
able and effective framework for ana-
lyzing the dynamic relationships among
organizational actors. The decision to
adopt an evolutionary game-theoretic
framework is rooted in the dynamic and
adaptive nature of cross-level collabo-
rative policy experimentation in China.
Unlike static models that assume fully

31

rational actors making one-off optimi-
zation decisions, cross-level collabora-
tion among provincial, municipal, and
district governments unfolds as a con-
tinuous process of strategic adjustment.
Government actors learn from policy
feedback, respond to administrative
pressures, and modify their strategies
over time, reflecting bounded rationali-
ty and path-dependent adaptation rath-
er than instantaneous equilibrium opti-
mization. Evolutionary game theory is
therefore particularly well suited to this
research context. By specifying payoft
functions and applying replicator dy-
namics, the model captures how the
willingness of each level of government
to participate in collaborative exper-
imentation evolves as relative payofts
change. Furthermore, the identification
of equilibrium points and their stability
properties, including evolutionarily sta-
ble strategies (ESS), allows us to deter-
mine which modes of collaboration are
likely to be self-sustaining, which are
conditionally stable, and which are in-
herently fragile or prone to breakdown
without external intervention. Impor-
tantly, this approach complements the
case study analysis rather than substi-
tuting for it. While the case study pro-
vides empirical grounding and contex-
tual specificity, the evolutionary game
model offers a mechanism-based theo-
retical explanation for the observed in-
teraction patterns. In other words, the
model does not merely describe how
cross-level collaboration occurs but
clarifies why certain cooperation ar-
rangements emerge, how they stabilize,
and under what conditions they may
fail. This integration of formal model-
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ing and empirical evidence enhances
both the internal validity and the theo-
retical contribution of the study.

In China, the advancement of
policy experimentation relies on the
active participation of local govern-
ments at multiple levels, primarily pro-
vincial governments (hereafter referred
to as “provincial governments”), pre-
fecture-level municipal governments
(hereafter referred to as “municipal gov-
ernments”), and district- or district-lev-
el governments (hereafter referred to
as “district governments”). In the pro-
cess of using policy experimentation to
promote local policy innovation, these
governmental tiers fulfill distinct roles
in the division of experimental tasks,
forming a complex system of collabo-
ration. The provincial government, as
the principal initiator of policy experi-
ments, is mainly responsible for overall
planning and for ensuring the smooth
implementation of experiments through
incentive and constraint mechanisms.
The municipal government serves as an
intermediary coordinator, bridging the
upper and lower levels; it is tasked with
implementing the guiding principles of
the provincial government while adapt-
ing policies to local conditions. The dis-
trict government, as the primary execu-
tor, is responsible for the on-the-ground
implementation of policy experiments,
the outcomes of which are subject to di-
rect evaluation by the local population.

Ideally, intergovernmental coop-
eration is supported by a “benefit-shar-
ing and cost-sharing” mechanism."

Under this arrangement, the gains from
policy experimentation are not exclu-
sive to a single level of government but
are instead jointly shared among all in-
volved parties. In particular, during the
initial stage of experimentation, mu-
nicipal and district governments often
establish an informal contractual rela-
tionship around the experimental tasks,
supported by a mutual “performance
bond,” to enhance the credibility and
enforcement of the agreement. Addi-
tionally, the provincial government is
expected to conduct periodic evalua-
tions of policy experimentation perfor-
mance at lower levels and adjust subse-
quent funding allocations on the basis
of the assessment results.

The above depiction reflects the
idealized division of responsibilities
and relational dynamics among differ-
ent levels of government in policy ex-
perimentation. In practice, however,
the cross-level collaborative relation-
ships among government actors are far
more complex. In essence, the provin-
cial government must decide whether
to engage in cross-level policy exper-
imentation, while the municipal and
district governments must determine
whether and how to collaborate during
the process. On the basis of this logic,
this study draws on the evolutionary
game model developed by Wu Jie and
colleagues and extends it by construct-
ing a tripartite evolutionary game mod-
el involving provincial, municipal, and
district governments.'

14 Zhu, X., & Wang, Y. (2024). Policy experimentation as communication with the public: Social pol-
icy, shared responsibility and regime support in China. The China Quarterly, 258, 400-422.

15 Wu, J.,, Che X]J, & Sheng YX et al. (2019). Study on Government-industry-university-institute Col-
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2.2 Basic Assumptions of the Model

We first need to introduce several ba-
sic concepts involved in evolutionary
game analyses. In this study, we draw
on several core concepts from evolu-
tionary game theory to examine the
strategic interactions among provincial,
municipal, and district governments
in cross-level policy experimentation.
The payoff function captures the bene-
fits and costs associated with each ac-
tor under different strategy combina-
tions, serving as both the determinant
of strategy selection and the founda-
tion for dynamic analysis. On the ba-
sis of these payoffs, replicator dynam-
ics describe how strategies evolve over
time: strategies yielding above-average
payoffs tend to increase in prevalence,
whereas less advantageous strategies
diminish, enabling a dynamic repre-
sentation of actors’ evolving willingness
to participate. An equilibrium point
denotes a state in which strategy dis-
tributions stabilize, reflecting potential
long-term outcomes and providing a
basis for evaluating the robustness of
cooperative arrangements. To assess
the stability of these equilibria, we em-
ploy the Jacobian matrix and examine
its eigenvalues: negative eigenvalues
indicate that small perturbations decay
and the system returns to equilibrium,
whereas positive eigenvalues signal
that deviations amplify, distinguishing
stable equilibria, conditionally stable
saddle points, and unstable equilibria.
An ESS is one that cannot be invaded
by a small fraction of deviating actors,
representing a robust and sustainable

pattern of cooperation. Saddle points
are stable along certain dimensions but
unstable along others, highlighting co-
operation that persists only under spe-
cific conditions, while unstable equilib-
ria indicate strategy configurations that
cannot be maintained without external
intervention or adjustments to payofts
or incentives. Collectively, these con-
cepts provide a rigorous framework for
understanding how actors adapt their
strategies in response to both individ-
ual payoffs and external incentives and
identify which cross-level cooperation
patterns are likely to be durable, which
are conditionally stable, and which re-
quire policy support to sustain, offering
both theoretical insights and practical
guidance for designing effective collab-
orative policy experiments.

To scientifically construct the
game model and clearly articulate the
strategies of each actor, the possible
equilibrium states, and the logical re-
lationships among various factors, this
study proposes the following assump-
tions on the basis of evolutionary game
theory:

(1) Participating Actors: In the
game involving tripartite government
collaboration in policy experimenta-
tion, there are three types of actors: the
provincial government (G), the munic-
ipal government (S), and the district
government (E). The provincial gov-
ernment primarily facilitates effective
collaboration between municipal and
district governments by offering var-
ious incentives and supervising their

laborative Innovation Based on Tripartite Evolutionary Game. Chinese Journal of Management Sci-

ence, 27(01), 162-173.
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collaborative experimentation process-
es. The district government focuses on
transforming acquired experimental
knowledge and resources into concrete
policy innovations, while the municipal
government plays a critical interme-
diary role by providing the necessary
policy expertise and resource support.
All three actors are assumed to have
bounded rationality and adjust their
strategies through repeated games to
seek optimal outcomes.

(2) Cooperation  Strategies:
During the collaborative policy ex-
perimentation process, the provincial
government can choose to either par-
ticipate (by offering preferential pol-
icies and supervising the process) or
not participate (leaving municipal and
district governments to conduct experi-
ments independently); thus, its strategy
set is (participate, not participate). Both
the municipal and district governments
can choose to cooperate with one an-
other in conducting policy experiments
or not cooperate; their strategy sets are
(cooperate, not cooperate).

(3) Cooperation Costs: Although
the provincial government does not di-
rectly engage in the experimentation
itself, it incurs a cost G, when provid-
ing preferential policies and conduct-
ing oversight. As the primary actors,
the municipal and district governments
must invest labor, materials, and finan-
cial resources, incurring a total cost C.
If the provincial government chooses
to participate, the preferential policies
it provides reduce the total experimen-
tation cost by an amount denoted as
S, making the adjusted cost C - S. Let
t represent the cost-sharing coeflicient

34

between the district and municipal
governments. Then, the district govern-
ment bears a cost of tCort(C-S),and
the municipal government bears (1- £)C
or(l1-1)(C-S).

(4) Cooperation Benefits: Let R,
represent the benefit obtained by the
provincial government when it chooses
to participate. If it chooses not to partic-
ipate, it still receives partial benefit, de-
noted as bR, where b € (0,1) represents
the proportion of benefit relative to full
participation. Let R,and R;denote the
baseline benefits received by the district
and municipal governments, respec-
tively, from engaging in collaborative
experimentation. When both govern-
ments choose to cooperate, an addi-
tional benefit Ris generated, shared ac-
cording to the coeflicient a: the district
government receives aR, and the mu-
nicipal government receives (1 - a)R.
If only one side chooses to cooperate,
asymmetric outcomes arise. When the
municipal government cooperates but
the district government does not, the
district government independently
conducts the experiment and receives
a reduced benefit L,. Conversely, when
the district government cooperates but
the municipal government does not,
the municipal government receives a
reduced benefit L,. Furthermore, the
provincial government provides an ad-
ditional financial incentive G, to mu-
nicipal governments that actively par-
ticipate in collaboration.

(5) Penalties: To prevent a breach
of cooperation under provincial gov-
ernment supervision, a penalty mech-
anism is established. If the district
government chooses to cooperate but
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the municipal government does not,
the municipal government must com-
pensate the district government with a
penalty amount W. Conversely, if the
municipal government cooperates but
the district government defects, the dis-
trict government must pay a penalty K
to the municipal government.

2.3 Presentation of the Payoff Matrix

In the model, the provincial, municipal,
and district governments each choose
their strategies on the basis of their re-
spective preferences. Let x denote the
probability that the provincial gov-
ernment chooses to participate in the
collaborative experiment such that the
probability of nonparticipation is 1 - x;
let y denote the probability that the dis-
trict government chooses to cooperate,
with 1 - y representing the probability
of noncooperation; and let z denote the

probability that the municipal govern-
ment chooses to cooperate, with 1 - z
representing the probability of nonco-
operation. Here, X, y, z € (0,1).

On the basis of the five as-
sumptions outlined above, the payoft
matrices for the tripartite “province-
municipality-district” collaborative ex-
perimentation game are presented in
Tables 1 and 2. In these matrices, the
district ~ governments  participation
constraint is reflected in the penalty W
paid when it breaches cooperation, and
its incentive constraint is captured by
the benefit-sharing coefficient a when
it participates. Similarly, the municipal
government’s participation constraint is
represented by the penalty K paid when
it breaches cooperation, while its incen-
tive constraint is reflected in the bene-
fit-sharing coeflicient 1 - a when it par-
ticipates in the collaborative experiment.

Table 1. Payoff Matrix of the Intergovernmental Collaborative Experimentation Game

with Provincial Government Participation

Municipal Government

Cooperate (z)

Not Cooperate (1 — z)

district Cooperate R, — G, —G, R, -G,
Government  (y) R, +aR —t(C—S) R,—t(C—-8S)+W
R;+(1—-a)R—(1A-2t)(C-Y95) R;—W+1L,
+ G,
Not R, —G, -G, Ry — Gy
Cooperate R,+L,—K R,
-y R;—(1—-t)(C—-8)+K+G, R,

Table 2. Payoff Matrix of the Intergovernmental Collaborative Experimentation Game

without Provincial Government Participation

Municipal Government

Cooperate (z)

Not Cooperate (1 — z)

district Cooperate bR, bR,
Government (y) R, +aR —tC R,—tC+W
R;+(1—-a)R—(1-1¢t)C R;—W+L,
Not bR, R, — Gy
Cooperate R,+L,—K R,
1-y R;—(1-t)(C—-95)+K+G, R,
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2.4 Stability Analysis of
Equilibrium Points

The process for deriving the evolution-
arily stable strategy (ESS) is provided

Table 3. Eigenvalues of the Jacobian Matrix

in Appendix. By performing calcula-
tions in MATLAB, the eigenvalues of
the Jacobian matrix corresponding to
each equilibrium point are obtained, as
shown in Table 3.

Equilibrium Points Eigenvalue a; Eigenvalue a, Figenvalue a3
E1(0,0,0) 1-b(R, -Gy —tC-w —-(1-0C+K
E,(0,0,1) (1-b)Ry -G, —G, | aR+K—-L;—tC —[-Q-9C+K]
E3(0,1,0) (1-Db)R, — G, —(—tC+w) AI-aR+W—-1L,— (1

—t)C
E,(0,1,1) (1-b)R,—G,—G,| —(aR+K—1, —[A—aR+W—-L,—(1
—tC) — )]
E5(1,0,0) —[(1 - b)R, — G4] —t(C-+WwW G,—(1-t)C-5+K
E¢(1,0,1) —[(1-b)Ry—G;— | aR+K—L, —t(C —[G,—(1—-t)(C-5)
G,] ) + K]
E;(1,1,0) —[(1 = b)R, — G4] —[W —t(C - 35)] 1-aR+W -1, +G,
—-1-t(
-9)
Eg(1,1,1) —[(1-b)R, — G, —[aR+ K —L, — —-[1-a)R+W —-L, + G,
=Gy | t(C=9)] -1-0(
- 9]

To simplify the analysis of the
signs of the eigenvalues and ensure con-

(1_b)R1_Gl_Gz>O H
1-t)Cc>0

These conditions imply that the
net benefit of engaging in collaborative
policy experimentation by the provin-
cial, municipal, and district govern-
ments is greater than the net benefit
of pursuing experimentation inde-
pendently. The analysis proceeds by
considering the following scenarios:

Case 1: When

Go+K—(1—6)(C—S)<0;W—t(C—S5)<0,
this indicates that the sum of the pen-
alty paid by the district government
to the municipal government and the
benefit provided by the provincial gov-
ernment to the municipal government
is less than the municipal government’s
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aR+K—L, —tC>0 ;

sistency with realistic policy contexts,
the following assumptions are made:

1-a)R+W -1, —

cost of participating in the collabora-
tive experiment when the provincial
government is involved; simultaneous-
ly, the penalty paid by the district gov-
ernment when acting unilaterally is less
than the cost incurred by the municipal
government when it is collaborating
under provincial supervision. Under
these conditions, as shown in Table 4,
the eigenvalues of the Jacobian matrices
corresponding to equilibrium points
E;(1,0,0) and Eg(1,1,1) are nonpositive,
indicating that both are stable equilib-
rium points. The corresponding evolu-
tionary strategies are (participate, not
cooperate, not cooperate) and (partic-
ipate, cooperate, cooperate).
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Case 2: When

K—(1—t)C>0o0r (W—tC)>0,
the penalty paid by the district govern-
ment when it acts unilaterally is greater
than the municipal government’s cost
of cooperation when the provincial
government is not involved; otherwise,

the penalty paid by the municipal gov-

Case 3: When

ernment is greater than the district gov-
ernment’s cost of cooperation under the
same conditions. In this case, as shown
in Table 4, the eigenvalues of the Jacobi-
an matrix at Eg(1,1,1) are nonnegative,
implying that the system has a unique
stable equilibrium point at Eg, with the
corresponding strategy being (partici-
pate, cooperate, cooperate).

G,+K—(1—-t)(C—S)>0and K(1—-¢t)C <0orW —t(C —
$)>0, or when W —t(C—S)>0and W —1tC <0,

this reflects a situation in which the
combined penalty and benefit received
by the municipal government exceeds
its cost of cooperation when the pro-
vincial government is involved and
the penalty for noncooperation is less
than the cost under nonparticipation;
otherwise, the penalty paid by the mu-
nicipal government is greater than the
cost borne by the district government

under provincial participation but still
less than the cost under nonparticipa-
tion. In this case, as shown in Table 4,
the eigenvalues of the Jacobian matrix
at equilibrium point Eg4(1,1,1) are non-
positive, suggesting that Ej; is a stable
equilibrium point. The corresponding
evolutionary strategy is as follows: (par-
ticipate, cooperate, cooperate).

Table 4. Properties of the Eigenvalues at Equilibrium Points under Different Conditions

Equilibri Case 1 Case 2 Case 3
um a, | ay | az | Stability a, | a, | ag | Stability a, | a, | ag | Stability
Points
E1(0,0,0)| + | — | +,— | Unstable + | + | + | Saddle + Unstable
equilibriu point equilibriu
m point m point
E,(0,01)| + | + | +,— | Saddle + | + | — | Unstable + | + | + | Saddle
point equilibriu point
m point
E;(0,1,0) | + | + | + | Saddle + | — | + | Unstable + | + | + | Saddle
point equilibriu point
m point
E,(0,1,1)| + | — | — | Unstable + | — | — | Unstable + | — | — | Unstable
equilibriu equilibriu equilibriu
m point m point m point
Es(1,00)| — | — | — |ESS — | + | + | Unstable — | + | + | Unstable
equilibriu equilibriu
m point m point
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Equilibri Case 1 Case 2 Case 3

um ay | ay | az | Stability a; | a, | as | Stability a, | a, | ag | Stability

Points

E¢(1,01)| — | + | + | Unstable — | + | — | Unstable — | + | — | Unstable
equilibriu equilibriu equilibriu
m point m point m point

E,(1,1,0)| — | + | + | Unstable — | — | + | Unstable — | = | + | Unstable
equilibriu equilibriu equilibriu
m point m point m point

Es(1,1,1)| — | — | — |ESS — | —1]—[ESS - | —1]—-[ESS

3. Case Observation

fter the stability analysis of the

equilibrium points is complete,

it is generally necessary to con-
duct numerical simulations for two
primary purposes. First, simulations
serve to validate the correctness of the
theoretical analysis. Stability analysis
typically relies on mathematical deri-
vations, which often fail to capture the
global dynamic properties of the sys-
tem. Through simulation, one can vi-
sually assess the convergence and vol-
atility of equilibrium points, thereby
confirming the reliability of the theoret-
ical deductions. Second, while theoret-
ical analysis usually yields conclusions
about stability, it does not demonstrate
how the system evolves toward equi-
librium. Simulations help illustrate the
long-term evolutionary trajectories of
the system.

3.1 Simulation Analysis

In this section, we conduct simulations
on the basis of empirical insights drawn
from one of the authors’ field investi-
gations in Province H, which is located
in central China. These simulations are
grounded in real-world policy exper-
imentation and aim to further explore
questions not fully addressed in the
theoretical analysis.
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In December 2013, six ministries
of the Chinese central government—
including the National Development
and Reform Commission, Ministry
of Finance, Ministry of Land and Re-
sources, Ministry of Water Resourc-
es, Ministry of Agriculture and Rural
Affairs, and the National Forestry and
Grassland Administration—jointly is-
sued the Notice on the Pilot Implemen-
tation of National Ecological Civilization
Demonstration Zones, officially launch-
ing the construction of such zones.
This initiative was a key step in imple-
menting the State Council’s Opinion on
Accelerating the Development of Energy
Conservation and Environmental Pro-
tection Industries, which called for the
selection of 100 representative regions
across the country to undertake ecolog-
ical demonstration zone pilots.

City S of Province H was suc-
cessfully included in the first batch of
100 National Ecological Civilization
Demonstration Zones. Through this
selection, the city launched a policy
experimentation process centered on
ecological governance. In the course of
implementation, close cooperation was
required among the provincial govern-
ment (Province H), the municipal gov-
ernment (City S), and the district gov-
ernment under City S (District T).
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Specifically, Province H was ex-
pected to prioritize this policy exper-
iment in its governance agenda and
support City S by providing preferential
policies and special funding allocations,
thereby reducing intergovernmental
transaction costs and facilitating collab-
orative policy experimentation. As of
now, City S has achieved notable prog-
ress and received multiple honors for
its demonstration efforts. For instance,
in 2019—the year of mid-term central
evaluation—City S was named a mem-
ber of the third batch of National Eco-
logical Civilization Demonstration Cities
by the Ministry of Ecology and Envi-
ronment.

During the joint experimenta-
tion between City S and District T, the
two parties formed an informal con-
tractual relationship, under which fail-
ure by either party to fulfill its commit-
ments would result in the payment of a
breach penalty to the other.

On the basis of the actual case of
City S, the initial parameter settings for
the simulation are assumed as follows:

« Province H’s payoft from
participating: R, = 40

« Cost of formulating preferential
policies and supervision by Province
H: G,=5

+ Cost reduction from Province H’s
participation: $= 8

« Financial support from Province H
to City S: G,=8

 Benefit ratio when Province H does
not participate: b = 0.5

« Total cooperation cost between City
S and District T: C = 45, cost-sharing
ratio t = 0.5
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o Additional benefit from
cooperation: R = 100, benefit-sharing
ratioa = 0.5

» Independent experimentation
payofts: L, =25 (District T), L,=30
(City S)

« Penalties for breach: K=5, W=5

o Initial cooperation probabilities: 0.5
for Province H, City S, and District T

On the basis of these parame-
ter values, this section uses MATLAB
to simulate the dynamic evolutionary
paths of strategy selection among Prov-
ince H, City S, and District T under
different initial conditions. The simula-
tion further explores how variations in
actors’ initial willingness to participate,
the preferential policies provided by the
provincial government, the severity of
penalties, and the benefit distribution
coefficients affect system outcomes.

Figure 1 shows the simulation of
how the initial probabilities of partici-
pation in the collaborative experiment
by Province H, City S, and District T af-
fect the strategy choices of each actor in
the collaborative policy experiment un-
der three different initial values: x = 0.5,
y=0.52z=05x=04,y=04,z=0.4;
and x = 0.6, y = 0.6, z = 0.6, while all the
other parameters remain unchanged.

The three-dimensional simu-
lation graphs are generated using the
plot3 function in MATLAB.

o The red dashed line represents the
first set of initial conditions;

o The blue circular line represents the
second set;

o The magenta cross-marked line
represents the third set.
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Figure 2. Simulation Plot on the y - z Relationship Plane.

Figures 2, 3, and 4 illustrate the
two-dimensional projection planes
showing interactions between each pair

of actors.

Assuming that Province H, City
S, and District T share the same ini-
tial participation probability, Figure 1
shows that the system’s initial values
range between 0.4 and 0.6. When the
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initial participation probability falls be-
low a critical threshold, the system con-
verges to the equilibrium point (1, 0, 0).

By switching to the y-z plane
projection (Figure 2), it becomes ev-
ident that District T converges to the
equilibrium point faster than City S
does, indicating a more rapid shift in
strategic behavior at the district level.
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Figure 4. Simulation Plot on the x-y Relationship Plane.

When the initial participation
probability exceeds the critical thresh-
old, the system converges to the equi-
librium point (1, 1, 1). When the initial
participation probabilities of all three
actors fall within a moderate range, the
participation probability of Province
H tends to increase significantly, while
City S’s participation increases at a rela-
tively slower pace, and District T’s will-
ingness to participate initially declines.
However, as the participation probabil-
ities of the province and municipality
increase, District T’s participation also
gradually increases.
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Notably, when Province H fully
commits to participating in the poli-
cy experiment, the willingness of both
City S and District T to engage sharp-
ly increases. When all three actors
demonstrate high initial participation
probabilities, the system consistently
converges to the collaborative equilibri-
um (1, 1, 1).

The simulation results indicate
that as the overall participation proba-
bilities increase:

 The convergence of x toward 1 slows
down,
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o The convergence of y and z toward 1
accelerates.

Ultimately, all three actors tend to
adopt highly collaborative strategies
when they participate in the policy ex-
periment.

This pattern suggests that, in col-
laborative intergovernmental policy ex-
perimentation, when the municipal and
district governments initially exhibit
low willingness to participate, Province
H tends to step in more assertively, as-
suming a leadership role and actively
guiding and facilitating coordination
among all parties to ensure effective im-
plementation of the experiment.

Figures 5, 6, and 7 illustrate how
changes in the initial participation
probability of one actor affect the strat-
egy evolution of the other two under
different starting conditions.

When x (Province H) is below the
intermediate threshold, both y (District
T) and z (City S) eventually converge to
0. In this case, increases in x slow the
rate at which y and z converge to 0, with
z converging more slowly than y does.
Conversely, when x exceeds the crit-
ical value, both y and z converge to 1,

12

and higher values of x accelerate their
convergence. In this case, z converges
faster than y does. The simulation re-
sults indicate that increasing Province
H’s initial participation can effectively
stimulate the willingness of City S and
District T to cooperate, with City S be-
ing more responsive than District T is.

This suggests that in China’s
top-down administrative hierarchy,
provincial governments typically do
not directly allocate resources such as
funding to district-level governments;
instead, these resources are distributed
via municipal governments. This gover-
nance arrangement makes the munici-
pal government’s willingness to cooper-
ate highly dependent on the provincial
government’s position. In contrast, dis-
trict governments—which are more di-
rectly connected to grassroots constitu-
ents—are more likely to be influenced
by the needs and expectations of policy
recipients. Therefore, in the absence of
strong support from higher-level gov-
ernments, District T°s willingness to
cooperate will also decline if both Prov-
ince H and City S are hesitant to engage
in cross-level collaboration.
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Figure 5. Simulation of the Effects of Province H’s Initial Participation Probability.
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Figure 6 presents the simulation
of how changes in y affect xand z. When
y is below the intermediate value—es-
pecially as it approaches 0—x gradually
increases toward 1, while z decreases

08+

0z2r

toward 0. When y exceeds the thresh-
old, all three variables—x, y, and z—
converge to 1. Moreover, increases in y
significantly accelerate z’s convergence,
and z converges faster than x does.
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Figure 6. Simulation of the Effects of District T’s Participation.

Figure 7 shows the influence of
changes in z on x and y When z is low—
especially near 0—x tends to increase
toward 1, whereas y decreases toward 0.
As z increases beyond the intermediate
level, both x and y increase as well, and
y converges faster than x does. This sug-

gests that as City S’s initial willingness
to cooperate increases, District T’s co-
operation tends to strengthen, where-
as Province H’s cooperation increases
more slowly. Ultimately, however, all
three actors converge toward collabo-
ration.
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Figure 7. Simulation of the Effects of City S’s Participation.

The simulation results demon-
strate that increases in either District
T’s or City S’s initial willingness to co-

operate positively affect the other’s pro-
pensity to participate, ultimately lead-
ing all the parties to adopt collaborative
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strategies in policy experimentation.

This is consistent with empirical
observations from the policy exper-
imentation process in City S, one of
China’s designated National Ecological
Civilization Demonstration Zones. As
the central hub of governance resourc-
es, City S bears the primary responsi-
bility for local policy experimentation.
When District T displays a strong will-
ingness to collaborate, City S also be-
comes more inclined to engage in col-
laboration to more efficiently allocate
and apply the resources it controls.

On the basis of the replicator
dynamics and stability analysis of the
equilibrium points, this study yields
several core findings regarding the
mechanisms of cross-level collaborative
policy experimentation:

First, the participation behaviors
of the three governmental actors exhib-
it path dependence and sensitivity to
initial conditions: When all the actors
begin with low initial participation
probabilities, the system converges to
the equilibrium (1, 0, 0), in which only
the provincial government remains en-
gaged while the municipal and district
governments choose not to cooperate.
When the initial probabilities are high,
the system converges to the full-coop-
eration equilibrium (1, 1, 1). When ini-
tial probabilities are moderate, the pro-
vincial participation tendency increases
first, the municipal government follows
more gradually, and the district govern-
ment demonstrates a delayed and ini-
tially declining cooperative response.
These findings indicate that differences
in perceived benefits, policy pressure,

and behavioral adjustment speed across
levels produce stage-based evolutionary
patterns in collaborative governance.

Second, the provincial govern-
ment plays a structurally dominant lead-
ership role: Higher levels of provincial
participation reshape the payoft func-
tions of the municipal and district gov-
ernments through policy incentives
and resource coordination, accelerating
convergence toward the cooperative
equilibrium (1, 1, 1). Thus, the province
functions not only as the initiator of the
policy experiment but also as the source
of incentives and stabilizer of cross-lev-
el collaboration, directly influencing
whether cooperation becomes sustained
and institutionalized.

Third, the municipal government
serves as a critical transmission and
amplification node in the collaborative
structure: The municipal government is
more responsive to the strategic signals
of the provincial government and ex-
erts a stronger influence on the district
government than vice versa. Changes in
the district government’s strategy exert
relatively limited feedback effects on
the municipality, whereas increases in
the level of municipal cooperation sig-
nificantly increase the district govern-
ments willingness to cooperate. This
dynamic reflects a top-down diffusion
mechanism in which experimental mo-
mentum flows from the provincial to
the municipal to district levels.

Fourth, positive incentives out-
perform punitive measures: Incentive
policies at the provincial level effective-
ly increase participation probabilities
among both municipal and district gov-
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ernments, whereas punishment-based
constraints between municipal and dis-
trict governments promote cooperation
only temporarily and with weaker ef-
fects. This suggests that compared with
reliance on horizontal sanction-based
mechanisms, vertical, incentive-based
coordination is more conducive to sta-
ble collaborative experimentation.

3.2 Case Verification

To play a pivotal role in China’s nation-
al ecological civilization construction,
City S in Province H was included in
the first batch of National Ecological
Civilization ~Demonstration Zones.
During this policy experimentation
process, close cooperation among the
provincial, municipal, and district gov-
ernments was required to reduce the
cost of policy innovation and improve
coordination efficiency. This case study
analyzes City S’s policy experimenta-
tion to assess the real-world applicabil-
ity of the simulation model and explore
issues not fully addressed by the simu-
lation analysis.

Ambiguity in vertical intergov-
ernmental relations is likely to give rise
to conflict.'® At the initial stage of the
demonstration zone initiative, Province
H, City S, and District T had differ-
ing levels of willingness to participate
and adopted different collaboration
strategies. While Province H officially
supported the policy experiment, its
commitment was limited. Local gov-
ernments had long prioritized GDP
growth, and extensive development

models still dominated. The pressure
of economic restructuring further con-
strained governance resources, leading
the provincial government to adopt a
wait-and-see attitude toward the policy
demonstration.

City S, as the designated demon-
stration zone, was motivated to pursue
the policy initiative but faced resource
constraints and sought stronger sup-
port at the provincial level to offset the
risks and costs associated with policy
innovation. District T, influenced by
fiscal pressure and industrial transition,
was uncertain about the potential ben-
efits of participating in the demonstra-
tion project and thus demonstrated low
initial willingness to cooperate. These
divergences led to significant obstacles
in intergovernmental coordination.

To accelerate the progress of the
demonstration initiative, Province H
introduced a series of supportive pol-
icies. First, it established systematic
standards for watershed and region-
al governance based on the ecological
status of key areas, providing a policy
framework for localities such as City S.
In addition, City S received preferential
policy treatment in land-use planning
and industrial restructuring and was
granted a strategic role in the Provincial
Plan for the ] River Ecological Economic
Belt (2014-2025), supporting its devel-
opment as a modern, eco-friendly re-
gional center. Province H also encour-
aged City S to transcend administrative
boundaries by promoting the establish-
ment of ecological economic develop-

16 Yasuda, J. (2021). Regulatory Scaffolding: Food Safety Politics in Federal, Unitary, and Multilevel

Systems 1. China Policy Journal, 2(1).
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ment pilot zones and actively facilitated
international cooperation, such as the
UK-China Eco-City pilot project in
City S.

Support for these policies effec-
tively reduced intergovernmental co-
ordination costs, strengthened City S’s
motivation to engage in experimenta-
tion, and encouraged cooperation with
District T. However, in the early stages,
City S did not provide sufficient incen-
tives to District T, resulting in contin-
ued low cooperation willingness and
resistance to the demonstration effort.

To enhance implementation ca-
pacity, Province H adopted a dual ap-
proach of incentives and sanctions. In
line with the National Demonstration
Zone Construction Plan, which empha-
sized lifetime accountability for eco-
logical governance, Province H estab-
lished stricter reward-and-punishment
mechanisms, upgraded its performance
evaluation system, and incorporated
demonstration results into annual gov-
ernment performance appraisals, there-
by increasing political pressure on lag-
ging local governments.

Against this backdrop, City S
increased its support for District T by
establishing dedicated funds, offering
preferential market policies, and pro-
actively attracting private investment to
participate in the demonstration trial.
These measures enhanced District Ts
motivation to participate, eventual-
ly leading to full cooperation and the
formation of a cross-level collaborative
policy experimentation mechanism in-
volving the Province H, City S, and Dis-
trict T.
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After several years of experimen-
tation and innovation, City S achieved
significant results and, in 2019, was
awarded the title of National Ecologi-
cal Civilization Demonstration City by
the Ministry of Ecology and Environ-
ment—marking a milestone in the suc-
cess of this policy experiment.

This case demonstrates the re-
al-world relevance of the theoretical and
simulation-based conclusions present-
ed earlier. The policy incentives, perfor-
mance assessments, and fiscal transfers
provided by provincial governments
play a critical role in cross-level inter-
governmental collaboration. The moti-
vation of local governments to partici-
pate in policy experiments depends not
only on their internal resource capaci-
ties but also on external policy signals
from higher levels. As an intermediary
actor, the municipal government is re-
sponsible for aggregating governance
resources from the upper level and re-
distributing them downstream.

The informal contractual rela-
tionship between City S and District
T, especially the embedded penalty
mechanisms, significantly shapes their
willingness to collaborate. Moreover,
for District T, whose policy innovations
must ultimately be implemented and
evaluated in local practice, the percep-
tions and responses of policy recipients
within the jurisdiction become crucial
variables in shaping intergovernmental
collaboration dynamics.

To align the model findings with
the case analysis, we created a Table 5
that systematically organizes the key el-
ements.
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Table 5. Correspondence between the Game Model Findings and Case Evidence

Core Finding from Impact on
Evolutionary Game Case Context Policy Actions Cross-Level
Analysis Collaboration
Path dependence Initial differences | City S had limited Low initial coopera-

and sensitivity to ini-
tial participation

in willingness of
Province H, City
S, and District T

resources; District T
was hesitant; Province
H adopted a cautious
stance

tion, slowing policy
implementation

Dominant leader-
ship role of the pro-

vincial government

Province H in-
troduced system-
atic governance
standards, pro-

Reward mechanisms,
policy preferences,
ecological-economic
development initia-

Increased participa-
tion willingness of
City S and District
T, accelerating

vided fiscal and | tives convergence toward
policy support, full cooperation
and promoted equilibrium
international
pilot projects
Intermediary role City S coordi- Dedicated funds, Municipal gov-
of the municipal nated resources | market incentives, ernment’s actions
government and supported attracting private strongly influenced
District T investment district-level coop-
eration, creating a
top-down diffusion
mechanism
Positive incentives | District T Reward policies, per- | Promoted sustained
outperform punitive | initially did not | formance evaluations | cooperation; puni-
measures cooperate; Prov- | incorporated into tive measures had
ince Hand City |annual assessments limited and short-
S provided policy term effects, while

and financial
incentives

positive incentives
were more effective

4. Conclusion and Discussion

n the basis of the assumption
of bounded rationality, this
study employs evolutionary
game theory to construct a collabo-
rative policy experimentation payoft
matrix involving a provincial gov-
ernment as the initiator, a municipal
government as the coordinator, and a
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district government as the executor.
This research systematically analyzes
the strategic evolution process among
these three levels of government in the
context of cross-level collaboration. By
integrating numerical simulations and
case study analysis, the study explores
the behavioral strategies of each actor
and their influencing factors.
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4.1 Conclusion

First, the influence of each actor’s par-
ticipation probability on the others is
asymmetrical. On the one hand, the
district government is less affected by
the participation of provincial and mu-
nicipal governments and is more influ-
enced by the policy recipients within its
jurisdiction. In contrast, the municipal
government is more sensitive to the
provincial governments participation.
In the case study, City S’s willingness to
collaborate was more effectively activat-
ed than that of District T. On the oth-
er hand, the mutual influence between
municipal and district governments is
not symmetrical—District T is more
responsive to changes in City S’s par-
ticipation probability. As demonstrated
in the case, when City S’s willingness to
collaborate increased, coupled with the
concentration of governance resources
at the municipal level, District T’s col-
laboration probability also rose accord-
ingly.

Second, as the dominant force
in local policy experimentation, the
provincial government plays a criti-
cal role in structuring and sustaining
cross-level collaborative relationships
because of its organizational authori-
ty and resource coordination capaci-
ty. Different interorganizational rela-
tionships lead to different governance
structures, which in turn affect orga-
nizational performance.” Unlike high-
ly decentralized countries, where local
policy experimentation is often driven
from the bottom up, China’s local pol-

icy experiments are largely guided by
the top-down policy leadership of high-
er-level governments. This implies that
provincial governments not only bear
responsibility for policy design and re-
source allocation but also need to influ-
ence lower-level governments through
administrative evaluations, fiscal trans-
fers, and strategic incentives, ensuring
smooth implementation and alignment
with overarching policy objectives.

Third, the district government,
as the implementing actor, must en-
sure that the policy innovations driv-
en by experimentation are grounded
in local realities and subject to public
scrutiny. This means that district-level
participation must be aligned not only
with upper-level policy directives but
also with the economic conditions, in-
dustrial structure, and social needs of
the jurisdiction. Furthermore, policy
experimentation should not be viewed
as a government-alone endeavor; rath-
er, it requires the activation of societal
creativity and vitality. Successfully em-
bedding social actors into the govern-
ment-led policy innovation process is
essential to achieving feasible and sus-
tainable outcomes.

4.2 Discussion

The main theoretical contribution of this
study lies in its contextualization with-
in China’s governance setting, revealing
the operational logic of a centrally ad-
vocated policy experimentation mech-
anism—policy demonstration—which
differs from that of conventional locally

17 Wang, W.J. (2024). Power Balance, Institutionalization, and the Governance of Serendipitous Net-

works. China Policy Journal, 3(1), 49-75.
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initiated pilot programs. Simultaneous-
ly, it analyzes how provincial, munici-
pal, and district governments engage in
collaborative policy experimentation
during the implementation of policy
demonstrations, as well as the under-
lying logic governing such cross-level
cooperation. Building on this, collab-
orative policy experimentation refers
to a mode of policy experimentation
that arises under a centrally advocat-
ed, top-down policy experimentation
mechanism—specifically, the advance-
ment of policy demonstrations—where
provincial, municipal, and district gov-
ernments engage in tight coordination
on the basis of specific organizational
structures and incentive mechanisms.
Within this mode, each level of govern-
ment not only assumes its differentiated
policy responsibilities but also dynami-
cally adjusts its strategies in response to
the actions and feedback of other levels,
facilitating information sharing, opti-
mized resource allocation, and mutual
incentives or constraints. This process
promotes the coordinated implemen-
tation and institutionalization of policy
innovations. This definition emphasizes
not only the tight and institutionalized
nature of cross-level collaboration but
also the dynamic and mechanism-driv-
en characteristics of collaborative ex-
perimentation, thereby providing a
theoretical framework for understand-
ing how policy demonstrations operate
effectively in practice. Moreover, most
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previous studies have focused on pol-
icy experimentation at the central and
local levels and lack a systematic anal-
ysis of cross-level collaboration among
local governments. By introducing a
cross-level interaction perspective, this
study expands the understanding of
policy experimentation mechanisms
and specifically reveals the strategic in-
teractions and collaborative dynamics
among multiple levels of government.

This study has several limita-
tions. First, the findings are based on
a small set of typical cases, which may
not fully capture the diversity of policy
demonstration practices across differ-
ent provinces, cities, and districts in
China. As a result, the generalizability
of the conclusions to other regions may
be limited, and future research could ex-
pand the sample size or conduct large-
scale comparative analyses. Second, the
evolutionary game model relies on sim-
plifying assumptions regarding payoft
functions, strategy sets, and incentive
mechanisms. While the model provides
a useful framework for understanding
dynamic interactions among provincial,
municipal, and district governments, it
cannot fully account for the complexi-
ty of real-world policy progress, where
nonrational behavior, political bargain-
ing, and unexpected events may influ-
ence decisions. Future studies on policy
demonstrations will rely on continued
exploration and expansion by the aca-
demic community.
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Appendix: ESS solution

Construction of the Expected Payoff Function

From Tables 1 and 2, we can derive the expected payoff functions and average
expected payoffs for the provincial, municipal, and district governments when
choosing strategies during the game. Specifically, the expected payoff functions for
the provincial government when it chooses to participate Ugq or not participate Ugs,
as well as its average expected payoff UJ", are as follows:
{Ugl =yz(Ry — Gy — G) +y(1—=2)(Ry —G)) + (1 —=y)z(R; — G, — G,) + (1 —y)(1 — 2)(R; — Gy)

Ugz = yzbRy +y(1 —z)bR, + (1 — y)zbR, + (1 —y)(1 — 2)bR,
Ul = xUgs + (1 —x)Uy,

The expected payoffs for the district government when it chooses to cooperate

U, and not cooperate U,,, as well as its average expected payoff UJ", are defined as

follows:
Uy=2zx[R,+aR—t(C -]+ (1 —2)x[R, —t(C—-S)+ W]+ (1 —x)z(R, +aR—tC) + (L —y)(1 —x)(R, — tC + W)
{ Uy, =2zx(R,+ L, —K)+ (1 —2)xR, +z(1 —x)(R,—K—-L)+ (1 —2)(1 —x)R,
U;n = yU@l + (1 _y)UeZ

The expected payoffs for the municipal government when it chooses to cooperate

Us; and not cooperate Us,, as well as its average expected payoff UI", are defined as
follows:

Usg =xy[R3 + (1 =a)R—= (1 -0D(C =5+ G]+ A =y)x[Rz = (1 -)([C = 5)
+K+ G, +(1—x)y[R3+ (1 —a)R—(1—-t)C]+ (1 —x)(1 —y)[Rs — (1 —t)C + K]
U =xy(R3+ L = W)+ (A —y)xRzs +y1 —x)(Rz + L —W) + (1 —y)(1 — x)R3

Ul =zU04 + (1 —2)Uy,
Solving Evolutionarily Stable Strategies Using Replicator Dynamic Equations

On the basis of the preceding analysis, the replicator dynamic equations for the

provincial government, district government, and municipal government are derived as
follows:

dx
F)=—= x(Ugy — UT)

=x(1-x)[yz ((1 — bR, — G, — G, +y(1—2)((1 = b)R, — G,)

+(1=)2(1 = bR, = Gy — Gz ) + (1 = y)(1 = 2)(1 = B)R, — G;)]
=x(1 —x)[(1 — b)R, — G, — zG;
d
FO) == = y(Ues — UT)

=y — D{xz[aR —t(C - S) — L + K]
+x(1—2)[W—-t(C—-8)+(1—x)z(aR—tC+K —L,)
+(1-x)(1—-2)(W —tC)}
=y(1l—y)[xtS—tC+z(aR+K — L, — W) + W]
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dz
F2) =7 = 2(Usy = U)

=z(1-2){xy[1-a)R—(1—-0)(C—=S)+ G, — L, + W]
+x1 =K +G6G-1-(C-9))+1A-x)A-Y[K—-1-0C]}
=z1-2){x[A1-)S+G]+y[Ql—a)R+W —L, — K]+ K- (1—-1t)C}
By combining the three replicator dynamic equations, we obtain the replicator
dynamic system that characterizes the evolutionary interactions among the three
levels of government:
F(x) =x(1—-x)[(1 - b)R, — G, — zG,
Fy)=yA—-y)[xtS—tC+z(aR+K—-L, — W)+ W]
F(z)=zQ1-2)x[(A-)S+G,]+y[Ql—a)R+W —L,— K]+ K—-(1—-1¢t)C}
On the basis of the replicator dynamic system, the Jacobian matrix of the
tripartite evolutionary game system can be derived as follows:

(1 =201 = bRy = Gy — zG,ly(1 = y)tS 0 x(1-x)G,
Jo= y(1—-y)ts (1= 2y)[xtS — tC +z(aR + K — L, = W) + W] y(1=y)(@R+K—L, —W)
2(1 = 2)[(1 = )S + G,] 2(1-2)[(L = R+W —L, — K] A =22){x[(1 = S + Gl +y[(L =R+ W — L, = K] + K — (1 — £)C}

In this system, by setting the three replicator dynamic equations equal to zero,
we obtain the local equilibrium points as follows:

E;(0,0,0), E,(0,0,1), E5(0,1,0), E4(0,1,1), E5(1,0,0), E¢(1,0,1), E;(1,1,0), and

Es(1,1,1).

According to Lyapunov’s first method, if all the eigenvalues of the Jacobian
matrix at a given equilibrium point have negative real parts, the equilibrium point is
asymptomatically stable.
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