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Abstract

China’s electricity market reform has unfolded over several decades within a complex
multi‑level governance system involving both central and provincial governments. Al‑
though prior studies recognize that central–local interactions shape the direction and pace
of reform, systematic evidence is limited on whether policy priorities have evolved coher‑
ently or diverged across time and regions. To address this gap, we apply the Structural
Topic Model (STM) to 13,234 policy documents issued between 1985 and 2023 to identify
three core reform agendas and quantify the temporal and spatial evolution of policy atten‑
tion. Results show that (1) price marketization (P) consistently dominates the central gov‑
ernment’s reform agenda, reflecting a long‑standing emphasis on market efficiency and
institutional restructuring; (2) provincial governments allocate relatively more attention
to low‑carbon transition (L), often alongside reduced emphasis on price marketization (P),
indicating a structured reweighting of priorities across governance levels; (3) comparisons
across eight major regulatory zones reveal pronounced spatial heterogeneity: resource‑
dependent regions emphasize market and pricing reform, renewable‑rich areas prioritize
low‑carbon development, and economically advanced coastal regions focus on service im‑
provement and regulatory modernization. These findings provide systematic empirical
evidence that policy coherence in China’smulti‑level governance system is dynamic rather
than static. Central–local divergence is best interpreted not as policy noncompliance but
as structured regional differentiation and adaptive governance in reform implementation.

Keywords: electricity market reforms; multi‑level governance; policy alignment; policy
priorities; regional divergence; structural topic model

1. Introduction
Over the past four decades, China has implemented a series of reformmeasures in the

electricity sector. The reform process has combined restructuring, regulation, commercial‑
ization, and privatization. As shown in Figure 1, the central government has introduced
several landmark policies, ranging from opening public fundraising and investment in
1986 to separating enterprise and government functions in 1997, introducing competition
through Document No. 5 in 2002, further market liberalization via Document No. 9 in
2015, and most recently, promoting a unified national electricity market in 2022. Today,
China’s electricity market is one of the largest in the world and is expected to account for
approximately 30% of global electricity consumption by 2035 [1]. The energy composi‑
tion of Chinese electricity production and consumption has also shifted significantly, with
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renewable energy experiencing explosive growth [2,3]. More importantly, the idea of a
competitive, market‑based electricity sector has gained increasing acceptance among pol‑
icymakers [4]. Such achievements would not have been feasible without sustained and
iterative reform efforts.

Figure 1.Key official policies in the reform history of China’s electricity sector.

Despite notable achievements, reform has advanced relatively slowly [5–7] and at
times appeared to stall [8]. Persistent governance and structural bottlenecks are widely
noted [9,10], with China’s multi‑level governance structure often linked to central–local
tensions and fragmented implementation [11,12]. The central government typically leads
policy design and sets strategic direction, while provincial governments handle implemen‑
tation and enforcement [13]. Consequently, major reformmeasures, such as restructuring,
regulation, commercialization, and privatization, are framed by broad central guidelines,
with many details of planning and execution delegated to provinces [12].

In practice, tensions and inconsistencies across government levels are widely ob‑
served [11,14–16]. Power and interest conflicts arise not only between the center and the
provinces, but also among other stakeholders, including electricity companies and the pri‑
vate sector [15,17]. These interactions give rise to what some scholars term local imple‑
mentation bias and fragmented policy execution, which in turn undermine the coherence
and effectiveness of national reform initiatives [12]. Against this backdrop, entrenched
interests, the dominance of state‑owned enterprises, and fragmented regulatory author‑
ity have further complicated the reform landscape [18]. As a result, mismatches between
policy design and on‑the‑ground implementation may limit market competition, weaken
regulatory oversight, and slow progress toward key reform goals.

Building on these central–local tensions and implementation frictions, understanding
how the center and provinces interact, particularly in agenda‑setting and enforcement, is a
critical dimension of China’s energy governance. Multiple waves of reform have produced
a complex multi‑level governance regime spanning national and regional authorities [4].
As Figure 2 shows, provinces have issued markedly different numbers of electricity sec‑
tor reform policies since 1985. This dispersion signals heterogeneous policy activity and
raises questions about whether policy attention is allocated similarly across governance
levels. These patterns underscore the need for a content‑based assessment of whether pol‑
icy attention is allocated similarly across governance levels, how any attention gaps evolve
over time, and where they are most pronounced.
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Figure 2.The number of electricity market reform policies issued by provinces since 1985.

Scholars have increasingly emphasized intergovernmental coordination and policy
coherence [19,20]. The Open Method of Coordination has been proposed as a governance
mechanism to enhance integration [21] and related theoretical frameworks have been de‑
veloped to specify conditions and dimensions for achieving policy alignment [20,22]. Yet
the electricity reform literature has not matched this conceptual development with system‑
atic empirical tests: few studies directly compare the agenda‑setting tendencies of central
and provincial governments in China’s power sector reform, leaving it unclear whether
provincial priorities track central agendas or diverge in systematic ways across time and
regions. Therefore, this paper aims to explore three linked questions:

RQ1: Do central and provincial governments allocate policy attention differently across
key reform agendas?
RQ2: How do central–provincial attention gaps evolve over time across reform waves?
RQ3: Do these patterns vary systematically across regulatory regions with different re‑
source endowments and development conditions?

To address these questions, this study analyzes a longitudinal corpus of 13,234 policy
documents issued by central and provincial governments between 1985 and 2023, using
a machine‑learning‑based Structural Topic Model (STM). Treating latent topics as proxies
for policy attention, the study first examines the extent to which central and provincial
governments differ in their attention to three key reform agendas—price marketization
(P), service improvement (S), and low‑carbon transition (L). Together, these agendas form
the PSL framework, a unified triadic conceptual model that organizes electricity reform
priorities into three jointly exhaustive yet competing objectives and provides an organiz‑
ing structure for translating topic‑model estimates of policy attention into a comparable
agenda space across government levels, regions, and time. Then it organizes provinces
into eight regulatory regions defined by geographic proximity and resource similarity to
examine how reform priorities vary spatially. Finally, by tracking the evolution of regional
attention at the level of STM‑estimated topic shares, the study uncovers time‑resolved pat‑
terns of reform prioritization that reflect localized adaptations to development constraints
and resource endowments and, in return, reveal central–local differences in agenda setting.
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This study contributes in three ways. First, drawing on a structured and multi‑level
perspective, this paper incorporates central–provincial policy issuers, key reform agendas,
and regulatory regions into a unified analytical framework. This framework consolidates
fragmented signals in government documents into a time‑resolved evolution map of pol‑
icy attention and enables systematic comparison across governments, years and regions.
Second, building on this design, this study offers empirical evidence on central–provincial
divergence by identifying when and where policy priorities differ and by documenting
how these divergences coevolve systematically with provincial resource endowments and
developmental conditions. In doing so, it elevates the debate from speculative reasoning
to evidence‑based assessment. Third, the study specifies a transparent research protocol,
covering corpus construction and inclusion criteria, the basis for delineating regulatory
regions, and the categorization of core reform agendas and their associated topics. This
protocol provides a foundation for subsequent causal analyses on the drivers and conse‑
quences of policy attention divergence for China’s electricity market reform performance.

The remainder of this paper is structured as follows. Section 2 reviews the relevant
literature on electricity sector reform in China and the application of the Structural Topic
Model (STM) in policy attention research. Section 3 analyzes the theoretical foundation and
proposes research hypotheses. Section 4 outlines the research methodology, including the
research design, material collection, and the application of the STM for topic modeling and
interpretation. Section 5 presents the empirical results and discusses the evolution and
alignment of policy attention at government levels. Section 6 provides further analysis
of regional variations in policy attention, examining the divergence in reform priorities
across regions. Finally, Section 7 concludes with key findings, policy implications, and
suggestions for future research.

2. Literature Review
2.1. Reform Waves on PSL: The Evolution of Electricity Sector Reform in China

Since the 1980s, driven by the global wave of liberalization, privatization andmarketi‑
zation advocated by Europe and the United States, market‑based reforms in the electricity
sector have become a global trend [23,24]. It is widely recognized that the electricity sec‑
tor is particularly challenging to transform [25]. As electricity is considered a quasi‑public
good, electricity sector reformsmust not only establish tradingmarkets and regulations for
electricity generation and sales, but also ensure electricity security, maintain affordability,
and foster decarbonization [4,26]. How to achieve these competing reform agendas—price
marketization (P), service improvement (S), and low‑carbon transition (L)—is a great chal‑
lenge in the electricity sector [27]. Moreover, energy transition may reshape the sector’s
organizational model and governance arrangements, implying multiple possible reform
pathways rather than a single linear trajectory [23].

Previous studies have extensively explored the evolution of China’s electricity sector
reform, often highlighting the way in which governments perform [28–30]. Among them,
some scholars have mainly focused on how the central government promoted the reform
agendas of PSL in China [31], identifying and reflecting on critical moments, and explor‑
ing possible explanations of these reform agenda priorities [4,32]. It is commonly accepted
that the electricity sector in China has gone through several notable reform stages since
1986 [32]. Service improvement (S) first emerged as a reform policy agenda in 1986 due to
the shortage of electricity supply [10]. Economic reform led to increasing demand for elec‑
tricity consumption. The central government partially decentralized investment authority
in 1986 in order to increase electricity generation capacity to keep up with the burgeoning
economic growth [4].
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The second stage in the late 1990s followed with scientific evidence that price mar‑
ketization (P) has been slowly but surely emerging as an increasingly urgent policy re‑
sponse to the issue of shortage of market competition after 2002 [30,32,33]. Document
No. 5 proposed by the central government in 2002 centered mostly around achieving a
market‑oriented institutional reform on state‑control‑enterprises [10], unbundling electric‑
ity generation from the grid so that competition can be introduced [32] and establishing
the competitive wholesale and retail markets for electricity industry [28].

The third stage emerged around new reform agenda of low‑carbon transition (L) when
the central government put forth a groundbreaking proposal for an “energy revolution” in
2014. This proposition shed light on the pivotal role played by energy structure concerns
in the alarming issue of environmental pollution [34]. The government emphasized the
urgent need to approach China’s energy revolution through the lens of environmental eco‑
nomics [35,36], with amore policy attention to the advancement of clean energy. Since then,
the proliferation of low‑cost wind and solar energy, the deployment of distributed energy
resources (DER), and rising degrees of digitalization have all contributed to a rapid reform
of China’s electricity sector [37,38]. Consistent with this shift, evidence from China’s elec‑
tricity generation shows that carbon‑intensity reductions are jointly shaped by structural
adjustment and technological change, with substantial heterogeneity across provinces [39].

These studies have broadly traced the formation of PSL agenda, explained why the
central government prioritized particular items at specific junctures, and describe comple‑
mentary measures at the provincial level. However, since most studies relies on expert
commentary, selective case studies, or qualitative reading of key documents [4,28,30–32],
they lack scalable and time‑resolved metrics of agenda salience. In addition, systematic
applications of text‑as‑data approaches remain limited, which further constrains the devel‑
opment of such metrics. Consequently, no rigorous empirical evidence exists on central–
provincial alignment across the PSL triad, and we cannot yet determine whether provin‑
cial priorities systematically track central agendas, when and where deviations occur, or
how large those gaps are. Although theory anticipates phase‑specific and regional hetero‑
geneity [40], the spatiotemporal structure of central–local differences has not been quan‑
titatively identified. More broadly, work on power‑sector transitions also highlights that
trajectories are shaped by multiple structural drivers and constraints—including renew‑
able deployment, macroeconomic conditions, and financial development—reinforcing the
need for systematic, long‑horizon evidence rather than isolated readings of landmark doc‑
uments [18,24].

2.2. STM in Policy Attention Research

Previous studies have primarilymeasured policy attention through expert‑based anal‑
ysis, such as content summaries, thematic coding, or frequency counts of keywords in
official documents [41–43]. These traditional approaches offer valuable insights into the
thematic focus of policy agendas but also present significant limitations. First, they are of‑
ten time‑consuming and resource‑intensive, especially when dealing with large volumes
of policy texts across long time horizons [44]. Second, they tend to rely on subjective judg‑
ments by analysts or researchers, which can introduce bias and limit replicability [45].
As such, they may fall short in capturing the full spectrum of policy discourse and the
dynamic nature of government attention across space and time. For example, recent re‑
view work on financial development and energy transition synthesizes mechanisms and
research streams largely through narrative integration of dispersed findings, illustrating
both the value and labor‑intensive nature of expert‑driven synthesis [18].

In response to these challenges, a growing number of studies have turned to compu‑
tational text analysis [46,47], particularly topic modeling methods such as the Structural
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Topic Model (STM), to analyze policy attention in a more systematic and scalable way.
The STM builds on probabilistic topic models like Latent Dirichlet Allocation (LDA) and
extends them by incorporating document‑level metadata—such as time, location, or insti‑
tutional source—as covariates that influence topic prevalence and content [48]. This fea‑
ture makes the STM especially suitable for analyzing variations in policy attention across
different levels of government or over time, which aligns well with the goals of this study.

Recent applications of the STM in policy research have demonstrated its versatility
and analytical power [49,50]. For instance, it has been employed to trace agenda shifts in cli‑
mate change discourse, such as in the work of Biesbroek et al. (2022), who used the STM to
empirically examine how policy attention on climate change impacts, adaptation, and vul‑
nerability (IAV) evolved across time and regions [51]. Their analysis revealed substantial
differences in topic prevalence across six global regions and persistent disparities between
Annex I and non‑Annex I countries. The STM has also been used to examine regional dif‑
ferences in urban governance strategies. Margherita et al. (2023) applied the STM to smart
city project documents in Belgium to show how local actors articulate and prioritize urban
sustainability dimensions [52]. In the context of human rights and regime behavior Xia
et al. (2022) explored the role of state‑controlled media in authoritarian regimes by apply‑
ing the STM to over 4600 COVID‑19‑related news reports from sevenmajor Chinesemedia
outlets, illustrating how information control supports regime legitimacy during crises [53].
In energy and environmental policy studies, the STM has been used to reveal temporal dy‑
namics in regulatory focus, including shifts in attention toward renewable energy policy
goals, policy costs, market mechanisms, and justice‑related narratives [54–56]. These stud‑
ies show that the STM can offer both quantitative and qualitative insights into complex
policy landscapes, mapping not only what issues are being emphasized but also how the
structure of policy discourse evolves in relation to contextual variables.

Despite this growing literature, the application of the STM to China’s electricity sector
reform—especially in comparing central and provincial policy agendas—remains scarce.
Given the long policy history, hierarchical institutional structure, and voluminous policy
output in China’s electricity sector, the STM provides a unique methodological advantage.
It allows for a large‑scale and systematic analysis of how policy attention differs across
administrative levels and reform themes such as market liberalization, service delivery,
and decarbonization. While cross‑country econometric studies examine how industrial
competitiveness and renewable energy relate to environmental outcomes [3], they do not
capture how reform priorities are articulated and reweighted within policy texts across
governance levels—an empirical gap that the STM is well positioned to address in China’s
electricity reforms. Accordingly, this study applies the STM to a comprehensive corpus
of central and provincial electricity sector policy documents from 1985 to 2023 to quan‑
tify agenda salience and to examine the temporal and spatial structure of policy attention,
thereby strengthening the empirical understanding of governance coordination in China’s
electricity market reforms.

3. Theoretical Framework and Research Hypotheses
3.1. Theoretical Foundations for PSL Agenda Dynamics in Multi‑Level Governance

In recent years, China’s electricity sector reform has been increasingly influenced by
the framework of the “energy trilemma”, which highlights the inherent tension among
three primary reform objectives: economic affordability, energy security, and environmen‑
tal sustainability [57,58]. China, as a major global energy consumer, confronts the dual
challenge of sustaining rapid industrialization and progressing towards decarbonization.
This requires balancing stable electricity supply, efficientmarket‑basedpricing, and carbon
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mitigation. In response, the central government has prioritized three interrelated reform
agendas: price marketization (P), service improvement (S), and low‑carbon transition (L).

Electricity sector reform also rests on well‑established sectoral economic foundations.
First, NaturalMonopoly Theory highlights that transmission and distribution networks ex‑
hibit strong economies of scale and scope, which historically justified vertical integration
and cost‑based regulation. Reform therefore requires separating competitive segments
from monopoly segments and designing market rules that coordinate transactions under
binding network constraints. This distinction has been repeatedly emphasized in interna‑
tional electricity reform experience and in assessments of China’s reform design [28,59].
Second, Market Liberalization and Deregulation Theory explains why governments intro‑
duce competition and market‑based pricing where feasible: liberalization is expected to
improve allocative and productive efficiency, attract investment, and reduce fiscal bur‑
dens, but it also creates classic risks in electricity markets—market power, price volatility,
and reliability concerns—so deregulation typically proceeds through staged market de‑
sign, rulemaking, and regulatory strengthening rather than a one‑off policy shift [28,60].
Together, these sectoral characteristics help explain why price marketization (P) and ser‑
vice improvement (S) remain persistent and intertwined reform agendas in China’s reform
trajectory [59,61].

Third, Environmental Economics and Externality Theory provides the rationale for
treating decarbonization as a core reform objective. Electricity production generates envi‑
ronmental externalities—particularly greenhouse‑gas and local air‑pollution damages—that
are not fully reflected in market prices absent policy intervention. Internalizing these
external costs through regulatory standards, renewable portfolio requirements, carbon
pricing instruments, or support schemes is therefore central to the low‑carbon transi‑
tion (L) agenda. Importantly, the externality‑correction logic interacts with market lib‑
eralization: as the power system integrates variable renewables and pursues emissions
reductions, reforms must reconcile efficiency‑oriented pricing and competition with re‑
liability, affordability, and environmental targets, reinforcing the trilemma‑based fram‑
ing of PSL. Empirically, decarbonization progress in the power sector often reflects joint
contributions of structural adjustment and technological change, with substantial re‑
gional heterogeneity—suggesting that the “L” agenda can be reweighted differently across
provinces [39]. More broadly, evidence from power‑sector transitions indicates that trajec‑
tories are shaped by multiple drivers and constraints—including renewable deployment,
macroeconomic conditions, and financial development—highlighting why reform priori‑
ties may evolve unevenly across space and time [18,24].

3.2. Hypotheses on Temporal and Regional Variation in PSL Policy Attention

Given these sectoral economic foundations and competing objectives, electricity re‑
form in China is embedded in a vertically integratedmulti‑level governance system, where
the central government sets overarching goals and local governments are tasked with de‑
veloping pathways and implementing policies [13]. Multi‑level governance (MLG) theory
emphasizes the intergovernmental dynamics involved in coordination, conflict, and coop‑
eration during policy formulation and implementation [62,63]. This perspective offers a
useful framework for understanding the governance structure of China’s electricity mar‑
ket reform. In this structure, the central government directs the agenda‑setting process by
issuing top‑level design documents and establishing reform objectives. Meanwhile, local
governments are responsible for aligning national goals with local constraints and convert‑
ing them into actionable policy instruments [12,64,65]. Key responsibilities, including sys‑
tem operation, infrastructure investment, service provision, and carbon control, depend
significantly on local implementation. As a result, the governance of China’s electricity
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sector exhibits a model of “co‑governance” involving both central and local governments.
This system exemplifies a hybrid model that integrates vertical policy coordination with
horizontal implementation divergence, rather than a rigid hierarchical structure or full
decentralization—a pattern consistent with broader analyses of China’s multi‑level gover‑
nance in other policy domains.

Policy alignment theory offers a framework for analyzing the challenges of vertical
coordination between central and local governments. This theory focuses on the extent to
which different actors in a multi‑level system achieve goal congruence and implementa‑
tion coherence [19]. Policy alignment includes both agenda alignment at the goal‑setting
phase and operational alignment during implementation, including tool selection and en‑
forcement. Divergence in priority setting, target formulation, or resource allocation be‑
tween local and central governments frequently leads to policy deviations [20]. Given
the significant variation across Chinese regions in resource endowment, economic devel‑
opment, and institutional capacity, local governments—especially under fiscal pressure
or weak incentives—may reallocate attention across competing goals [66]. This deviation
frequently manifests in differences in policy attention, where local authorities selectively
invest in specific reform agendas while avoiding others. Based on this, we propose:

H1. WithinChina’s vertically structured governance system, provincial governmentsmay reweight
policy attention across the PSL agendas when faced with local constraints, incentive structures, or
external shocks, leading to systematic cross‑level differences in reform priorities.

Building on this, local government responsiveness theory elucidates the mechanisms
by which subnational actors strategically modify central policy objectives to align with
local contexts. The theory underscores that local governments actively respond to local
conditions, incentives, and governance capacity rather than simply implementing policies
passively [13]. This theory, first introduced by Jean C. O in 1992, has been widely applied
in studies of Chinese local governance. Oi’s concept of “local state corporatism” posits
that under fiscal decentralization and performance‑based incentives, local governments
often act as entrepreneurial agents, actively seeking economic development and resource
optimization [67]. In the context of electricity sector reform, this responsiveness is particu‑
larly salient. On the one hand, the central government’s agendas of PSL are promoted as
institutional mandates. On the other hand, local governments implement varied reform
strategies influenced by their economic structures, energy demand pressures, resource en‑
dowments, fiscal capacities, and cadre evaluation criteria [68]. These choices demonstrate
their differentiated responsiveness in prioritizing reforms. The theory of local responsive‑
ness thus provides a strong theoretical foundation to understand systematic cross‑regional
differentiation in reformpriorities and adaptive adjustment during implementation, rather
than implying simple noncompliance. We further propose another hypothesis.

H2.  Cross‑regional variation in reform focus reflects how local governments adapt national objec‑
tives to local resource endowments and development conditions, resulting in differentiated reform
trajectories across regulatory regions.

To synthesize the foregoing arguments and to provide a single visual roadmap for the
empirical analysis, Figure 3 presents the study’s conceptual framework. It integrates the
theoretical foundations with the proposed mechanisms and summarizes the two hypothe‑
ses on cross‑level and cross‑regional variation in PSL policy attention.
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Figure 3.Conceptual framework of diverging policy attention across governance levels and regions
in China’s electricity reforms.

4. Methodology
4.1. Research Outline

Drawing on the pioneering work of Roberts et al. (2013) [48], this paper employs the
Structural Topic Model (STM) to conduct a comparative analysis of policy attention across
central and provincial governments over time and across different reform agendas, aiming
to explore how the policy attention of local government differentiates from that of central
government and identify local governments’ responsiveness to central policy goals.

The STMmethod is particularly well‑suited for this study, as it allows for the integra‑
tion of document‑level metadata—such as issuing authority and time of publication—into
topic estimation. By using the STM,we are able not only to identify themain policy themes
but also to quantitatively assess the differences in emphasis placed on these themes by the
central and provincial governments. The methodology for collecting, processing, and an‑
alyzing the official documents using topic modeling is shown in Figure 4.

 

Figure 4.Research framework. Note: * denotes a wildcard in the search string.
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4.2. Material Collection

To build a robust and representative policy text corpus for analysis, this study
adopted a two‑stage data collection strategy combining literature‑informed scoping with
systematic retrieval of official documents. The goal was to comprehensively capture the
evolution of electricity sector reform policies in China at both the central and provincial
levels from 1985 to 2023.

We began by drawing insights from the body of literature already in existence on
the study of China’s electricity sector reform, which provided a reliable framework for
determining the scope of document collection. These studies offered guidance on the
time frame of meaningful reformmilestones, credible sources of official policy that should
be included—even if not prominently featured in the most widely known documents.
Specifically, we retrieved relevant academic papers from databases such as the Web of Sci‑
ence and ChinaNational Knowledge Infrastructure (CNKI), using search strings including
“China’s electricity market*”, “China’s electricity market*”, “electricity market reform in
China”, and “‘electricity market*’ AND ‘China’” after excluding duplicates, editorial ma‑
terial, and conference proceedings. After duplicates, editorial material, and conference
papers were removed, a total of 880 core papers were obtained in this stage. These papers
helped inform the identification of critical themes and issuing bodies for the next stage of
document collection.

Building on this foundation, we then systematically collected official policy texts using
subject terms such as “energy system”, “electricitymarket”, “electricity trading”, and “elec‑
tricity tariffs” on government portals, including those of the State Council, theNational De‑
velopment and Reform Commission (NDRC), the National Energy Administration (NEA),
and other relevant ministries. To expand the coverage of subnational policies, additional
searches were conducted through specialized policy databases, such as the CNKI Govern‑
ment Document Database, Peking University Law and Regulation Database, and Peking
University Legal Network.

To ensure consistency and relevance, we adopted the following principles for sec‑
ondary filtering of the collected documents. First, althoughChina’s electricity sector began
to undergo reforms in 1978, real changes did not occur until 1985 [28,69]. Therefore, the
sample of policy documents for text mining and policy attention assessment was limited
to the policies issued since 1985. Second, for documents that only partially addressed elec‑
tricity market reform, only the clearly relevant articles were extracted for further analysis.

As a result of this procedure, a final corpus of 95 central government policy docu‑
ments and 13,139 provincial‑level policy documents was compiled, covering the period
from 1 January 1985 to 1 August 2023. This corpus represents a rich and diverse textual
dataset that captures both the top‑down directives of central authorities and the policy
actions of local governments.

4.3. Topic Modeling Based on the Structural Topic Model

Before topicmodeling, all documentswere preprocessed using theQuanteda package
in R (version 4.0.4) [70] to transform them into a standardized corpus. We then employed
the Jieba Chinese word segmentation tool to tokenize the text, followed by the removal
of stop words, numerical digits, symbols, and other non‑informative content. In addition,
to avoid geographic overfitting in the topic identification process, we constructed a cus‑
tomized dictionary that excluded province names. This step allows for the extraction of
semantically meaningful topics across regions without letting the model overemphasize
regional labels [51]. This multi‑stage data preparation process ensured the integrity, com‑
parability, and interpretability of the policy texts, thereby laying the foundation for the
Structural Topic Modeling analysis that follows.
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The STM estimates a topic proportion vector for each document. We treat these
document‑level topic proportions as attention weights and aggregate them to obtain
agenda‑ and topic‑level attention shares for each issuer, period, and region. Importantly,
these shares are derived from the substantive content of the documents rather than from
raw document counts. Therefore, according to the instructions in “stm: An R package for
Structural TopicModels” [71], the generative process for each documentwith a vocabulary
of size V for an STM with K topics can be summarized as followed [72,73].

Step 1: The article‑level attention to each topic is drawn from a logistic‑normal gener‑
alized linear model, based on a vector of article covariates Xd as presented in Equation (1):

→
θd

∣∣∣∣Xdγ, ∑ ∼ LogisticNormal(µ = Xdγ,∑), (1)

where Xd denotes a p− by− 1 vector, γ denotes a p− by− (K− 1) matrix of coefficients,
and ∑ is a (K− 1)− by− (K− 1) covariance matrix.

Step 2: Creating the article‑specific distribution over terms on behalf of each topic by
baseline term distributionm, topic‑specific deviation κk, covariate group deviation κg, and
interaction between the two κi, as presented in Equation (2):

βd,k ∝ exp(m+ κk+κgd+κi=(k,gd)), (2)

where m and κk, κg, and κi denote the V‑length vectors including one entry per term in the
vocabulary.

Step 3: For each term in the document (n ∈ 1, …, Nd), draw the term’s topic assign‑
ment, as presented in Equation (3). Then, draw an observed word from a particular topic,
as presented in Equation (4).

zd,n

∣∣∣∣→θd ∼ Multinomial(
→
θd), (3)

wd,n

∣∣∣zd,n=zd,n ,βd,k = zd,n ∼ Multinomial(βd,k=zd,n) (4)

4.4. Interpretation and Analysis of Topics

To examine the divergence of policy attention across regions, this study aggregates
provincial‑level policy documents into eight major regional clusters, as detailed in Table 1.

Table 1.Regional classification of Chinese provinces based on power grid company jurisdiction.

Grid Company Region Province or City Name

State Grid Corporation of China
(State Grid)

North East (NE) Liaoning, Jilin, Heilongjiang;
North West (NW) Ningxia, Shaanxi (陕西), Gansu, Qinghai, Xinjiang
South West (SW) Sichuan, Chongqing, Xizang
Northern China (NC) Beijing, Tianjin, Hebei, Shanxi (山西), Shandong
Central China (CC) Henan, Hubei, Hunan, Jiangxi
Eastern China (EC) Shanghai, Jiangsu, Zhejiang, Anhui, Fujian

China Southern Power Grid
(CSG) South (CSG) Yunnan, Guizhou, Guangxi, Guangdong, Hainan

Inner Mongolia Power (Group)
Co., Ltd. Inner Mongolia (IM) Inner Mongolia

Note: Hong Kong, Macao, and Taiwan are not included in this study.
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These clusters are defined primarily based on the jurisdictional areas of the three ma‑
jor grid companies (State Grid, China Southern Power Grid, and Inner Mongolia Power),
which often reflect historical and institutional boundaries in China’s electricity governance.

However, it is important to clarify that the primary unit of analysis in this study is
the provincial government—each region’s policy attention is constructed by aggregating
policies issued by the provincial‑level governments within the same region. The use of
grid company jurisdiction as a basis for regional grouping is only an auxiliary classification
tool to facilitate policy comparison across broad regions and does not imply that the study
analyzes operational, dispatch, or investment behaviors of the grid companies themselves.

Specifically, in the case of Inner Mongolia, while the region is indeed served by both
the State Grid’s Inner Mongolia Eastern Power Company and the locally operated Inner
Mongolia Power (Group)Co., Ltd., this study treats InnerMongolia as a single unit because
the policy documents are issued by the provincial‑level government of the Inner Mongolia
Autonomous Region, not by the grid companies. Therefore, this treatment is consistent
with our research objective focused on policy attention at the central and provincial levels.

Finally, the ‘labelTopics’ function in the STMwas used to view the most frequent, im‑
portant and unique keywords, allowing researchers to label each topic. Clustering of the
16 topics was done using a mixed approach: qualitatively using frequent and exclusive
keywords for each of the topics, and quantitatively using LDAvis [74] and Topic Correla‑
tions to ensure robustness of our qualitative clustering. When clustering the STM‑derived
topics, we classified them into three overarching reform agendas, forming the PSL frame‑
work. This classification was guided by both the output of the topic model (i.e., frequent
and exclusive keywords, topic correlations) and the historical evolution of China’s electric‑
ity sector reform, as reviewed in Section 2.1.

Moreover, this classification aligns with widely accepted international frameworks.
The International Energy Agency outlines three critical goals of modern electricity mar‑
ket reform: improving market efficiency (P), ensuring reliable and affordable service (S),
and achieving climate‑aligned transitions (L) [26]. Similarly, Joskow (2008) highlights the
inherent trade‑offs in electricity sector reforms between efficiency, reliability, and environ‑
mental objectives [25].

Therefore, our PSL classification provides a theory‑informed and empirically grounded
framework to interpret policy attention. It facilitates a clearer understanding of how central
and provincial governments prioritize different reform objectives, and how structural ten‑
sions in multi‑level governance manifest in China’s electricity reform trajectory [52].

5. Results and Discussion
5.1. Central Government’s Policy Attention on PSL

This section presents the results of the STM applied to central government policy doc‑
uments issued between 1986 and 2023, aiming to reveal how reformpriorities have evolved
over time.

As shown in Table 2, the STM identified 16 latent topics, which were subsequently
categorized into three reform agendas of PSL. Specifically, topics related to electricity
pricing, market structure, trading mechanisms, and competition are grouped under price
marketization (P). Topics concerning service quality, technical innovation, system reliabil‑
ity, and end‑user considerations fall into service improvement (S). Topics related to de‑
carbonization, renewable energy, and environmental impact are categorized under low‑
carbon transition (L). Several salient findings emerge regarding topics of interest in the
official documents.
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Table 2.Topic summary of the central government’s policies on power market reform.

Policy Attention Topic Label High‑Frequency Used Terms Topic
Proportion

Pricemarketization
(P)
52.94%

Pricing system (P1)
Transaction, electricity tariffs, bidding, pricing,
base price, accounting, cross price, tiered
pricing, margin, balance

17.88%

Market participants (P2)
Institution, market entities, government, power
system, electricity supplier, state grid, electricity
plant, electricity enterprise

11.29%

Competition (P3) Marketization, liberalization, market‑oriented,
market‑driven, market competition, competitive 8.81%

Market rules (P4)
Market mechanism, market system, structural
reform, market supervision, mechanism, plan,
rule

6.96%

Trading mechanism (P5)

Trading platform, trading rules, real‑time,
time‑interval, time‑of‑use, spot trading,
medium and long‑term transactions, contract,
consumption

6.34%

Financial support (P6) Capital, investment, subsidy, loan, income, earn,
profit 1.66%

Service
improvement
(S)
32.32%

Energy efficiency (S1)
Technology, energy storage, regional, ancillary
service, priority, cross‑region, transmission and
distribution, peak valley, flexible

10.95%

Production diversity (S2)

Service, user, innovation, intelligent, pilot work,
promotion and application, key technologies,
technological innovation, industrial chain,
agency

7.08%

Energy supply (S3)
Electricity supply, electricity capacity, load,
peak shaving, installation, installed capacity,
energy supply

6.80%

System reliability (S4) Dispatch, safe, supporting facilities, system
security 4.08%

Economic benefits (S5) Compensation, fair, economic society, public
welfare 1.41%

Low‑carbon
transition
(L)
16.74%

Energy transition (L1) Clean energy, green energy, renewable energy,
new energy, electrification, digitalization 4.92%

Promotion program (L2)
Battery, rural, city, architecture,
cross‑provincial, program, new energy vehicles,
data center, centralized, cycle

4.11%

Green energy (L3) Biomass, geothermal, hydrogen, wind energy,
solar, nuclear, hydroelectricity 3.87%

Development
requirements (L4)

Save water, save electricity, green, energy
consumption, carbon emission, carbon dioxide,
electricity consumption, pollutants, waste water

3.04%

Environmental challenges
(L5)

Environmentally friendly, environment,
ecology, climate change, energy‑intensive 0.79%

Note: The first column provides three policy agendas for electricity sector reform in China. The second column
of Table 2 shows the label of each topic that aims to summarize the meaning of each topic briefly. The third
column presents the top words of each topic. Top words are those that have the highest levels of joint frequency
and exclusivity.
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First, pricingmarketization (P) is obviously high on the list of the planned reforms, ac‑
counting for 52.94% of all the policy attention. Six topics are found, characterized by the la‑
bels pricing system (P1, 17.88%), market participants (P2, 11.29%), competition (P3, 8.81%),
market rules (P4, 6.69%), tradingmechanism (P5, 6.34%), and financial support (P6, 1.66%).
What is striking about the figures in this table is the significantly higher attention paid to
pricing system (P1) and market participants (P2) relative to other topics, illustrating the
central government’s key policy priority is to achieve the reform agenda of pricing marke‑
tization (P) mainly by restructuring tariff components and revamping the industry struc‑
ture. In other words, the central government revamps the way that market participants
join the electricity market to increase competition and adjust the composition of electricity
tariffs, with the ultimate aim of creating a market‑based electricity system [69].

In contrast, service improvement (S) receives 32.32% of policy attention, distributed
across five topics: energy efficiency (S1, 10.95%), production diversity (S2, 7.08%), energy
supply (S3, 6.80%), System reliability (S4, 4.08%), and economic benefits (S5, 1.41%). No‑
tably, energy efficiency (S1) and production diversity (S2) are given higher priority than
energy supply (S3) and system reliability (S4), implying that the central government prior‑
itizes technological innovation and service diversification as key pathways to improving
electricity service. This observation is consistent with findings by Jiang et al. (2023) and
Wu et al. (2024), who argue that recent reforms in China increasingly emphasize digital
upgrades and service‑oriented governance in the energy sector [75,76]. Ensuring continu‑
ous and safe electricity supply, though still important, appears to be a relatively secondary
concern in recent decades.

Regarding the low‑carbon transition (L) agenda, the total attention share accounts
only for 16.74%, noticeably lower than the other two reform domains. The relevant
topics include energy transition (L1, 4.92%), promotion program (L2, 4.11%), green en‑
ergy (L3, 3.87%), development requirement (L4, 3.04%), and environmental challenges
(L5, 0.79%). The obtained results provide statistical evidence that the central government
places significant policy emphasis on energy transition (L1) when promoting the electricity
sector reform, with the argument that low‑carbon transition is either a challenge or an op‑
portunity for the electricity sector reform. While carbon reduction and renewable energy
integration have gradually gained policy traction, this category remains underrepresented
in the central government’s reform blueprint, particularly regarding long‑term environ‑
mental challenges (L5). This finding echoes arguments by Zhang et al. (2023), who note
that China’s energy policies tend to treat green transition as a supportive, rather than core,
reform goal [73].

Taken together, this part provides very important evidence that pricingmarketization
(P) consistently ranks as the central government’s top reform priority. In other words, how
to achieve the market attributes of electricity tariffs is the top reform agenda, followed by
service improvement (S) with due consideration given to the low‑carbon transition (L). In
addition, the aforementioned three reform agendas are primarily executed by the central
government, employing a total of 16 policy topics. Among them, pricing system (P1), mar‑
ket participants (P2), and energy efficiency (S1) hold significant importance. These three
factors collectively contribute to more than 40% of the total topic distribution. In contrast,
financial support (P6), economic benefits (S5), and environmental challenges (L5) receive
only 3.86% combined, highlighting potential blind spots in current central policy agen‑
das. These patterns underscore strategic orientation that favors market restructuring and
technological upgrading, while still underemphasizing fiscal, socioeconomic, and environ‑
mental considerations.
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5.2. Landscape of How PSL and Policy Attention from Central Government Evolve

While Section 4.1 revealed the overall distribution of policy attention across the three
reform agendas and 16 latent topics, a static snapshot alone cannot capture the dynamic
nature of policy prioritization in a reformprocess spanning nearly four decades. Therefore,
this section proceeds to explore how the central government’s policy attention has evolved
over time. By tracking topic salience across distinct reform phases, we aim to identify not
only enduring policy priorities but also those that have emerged, declined, or shifted in
emphasis—thereby providing deeper insight into the trajectories and transitions of China’s
electricity sector reform agenda.

The streamgraph in Figure 5 illustrates the evolution of the 16 topics across eight re‑
form phases from 1986 to 2023, reflecting shifts in magnitude and thematic focus within
the three overarching reform agendas—price marketization (P), service improvement (S),
and low‑carbon transition (L). It can be demonstrated that price marketization (P) consis‑
tently dominates in magnitude across most reform phases, although two significant de‑
creases are observed. The first drop occurs between 1991 and 1995, when policy attention
shifted toward service improvement (S). This aligns with historical accounts that during
the 1990s, the central government emphasized expanding the quantity and improving the
quality of electricity supply to support rapid industrialization and economic growth. Key
objectives included enhancing technical performance, reducing system costs, and ensur‑
ing affordable electricity for consumers. The second notable decline appears between 2006
and 2010, coinciding with a rise in attention to the low‑carbon transition (L). The 5 years
from 2004 to 2008 were characterized by a dramatic increase in demand for all forms of
energy across China. The growing consumption of energy within China was taking the
country to the top of the league table of emitters of greenhouse gases (GHGs) as well as
increasing the amount of sulfur dioxide emissions. As a consequence, both international
and domestic pressures on China’s government were mounting to take steps to constrain
these emissions. In response to the growing awareness of China’s contribution to current
(not historic) GHG emissions, the State Council approved a national plan to address the
challenges posed by climate change at the end of May 2007. This suggests that the central
government has provided the most in‑depth instructions on price marketization (P), while
sometimes placing service improvement (S) and low‑carbon transition (L) a little higher
on the political agenda at the cost of price marketization (P).

Figure 5. Evolution trends of policy attention across time periods.

In addition to the aforementioned trends of three reform agendas over time, Figure 6
exhibits a detailed description of evolution trends for all 16 policy topics. Several patterns
are worth noting:
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Figure 6.The shifts in the magnitude of the 16 topics across time periods.

First, policy attention to low‑carbon transition (L) has fluctuated significantly. Its
share ranged from 6.90% in 2001–2005 to a peak of 29.23% in 2006–2010, before declin‑
ing to 16.73% in the most recent period. Among its five subtopics, energy transition (L1)
and green energy (L3) have substantially attracted the most policy attention, rising from a
collective topic share of 1.18% in 1985–1990 to a peak topic share of 22.67% in 2006–2010,
and then majorly declined to 10.41% in 2021–2023. However, environmental challenges
(L5) have remained relatively low throughout the reform period, never exceeding 1.2% of
topic share. This reinforces the view that, despite China’s status as a global leader in re‑
newable energy investment since 2010 [4], climate change and environmental challenges
have not been a dominant framing in the central government’s electricity sector reform
agenda [77]. Instead, low‑carbon considerations are more often embedded as supportive
objectives alongside market restructuring and system performance [78]. This pattern con‑
trasts with strands of the transition literature that foreground climate mitigation as the
primary organizing logic of power‑sector change and is consistent with accounts suggest‑
ing that low‑carbon emphasis in reform narratives tends to surge when emissions and
air‑pollution constraints become binding, yet recede when reliability and cost pressures
regain salience in policy agenda‑setting [3,78,79].

Second, service improvement (S) exhibits a relatively stable trend over time, maintain‑
ing a topic share between 25% and 32.92%. This stability is underpinned by the enduring
relevance of system reliability (S4) and economic benefits (S5). Notably, energy efficiency
(S1) and production diversity (S2) have experienced an overall increase in topic share from
4.35% in 1985‑1990 to 23.64% in 2021–2023, while energy supply (S3) decreased from17.74%
to 4.06% over the same period. This suggests a strategic shift from securing supply in ear‑
lier years toward enhancing efficiency and product diversity in more recent phases, possi‑
bly reflecting the increasing maturity of China’s electricity infrastructure. This evolution
echoes a recurrent theme in the reform literature that improvements in service quality in‑
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creasingly rely on efficiency gains and flexibility‑enhancing technologies once basic supply
adequacy is achieved [78–81].

Finally, within the domain of price marketization (P), pricing system (P1) and mar‑
ket participants (P2) remain consistently dominant, together accounting for about 40% of
all the corpus’s topic share across all reform stages. Meanwhile, market rules (P4) show
relatively stable attention, accounting for less than 10% of the topic share, while financial
support (P6), once prioritized in earlier reform stages, has gradually ceded space to ris‑
ing attention on trading mechanism (P5) and competition (P3). This indicates a gradual
maturation of the policy framework—from early emphasis on financial facilitation toward
more institutionalized market structures. The persistent dominance of pricing institutions
and participant design is in line with studies arguing that price liberalization and inter‑
provincial trading are repeatedly treated as core levers for efficiency improvements and
system flexibility in China’s power reform [61,82,83].

In conclusion, the empirical results of the evolution of policy attention allow us to
have a full understanding of the key policy objectives proposed by China’s central gov‑
ernment throughout different phases of electricity sector reforms. Two important find‑
ings should be noticed. First, price marketization (P) has consistently remained the central
theme of electricity sector reform, reaffirming the long‑standing objective of transitioning
to a market‑based pricing system. Second, the central government’s policy priorities are
neither static nor linear; they shift in response to changing economic, technological, and
environmental contexts. For instance, the early reform phases before 2000 prioritized im‑
proving system efficiency (S1) and expanding supply (S3) to meet soaring demand [69],
whereas the mid‑2000s to early 2010s focused more on enhancing transparency within
price marketization (P), competition (P3), and market accountability (P4) [4]. Since 2010,
growing policy attention has been placed on advancing green energy (L3) and initiating
pilot programs (L2) to reduce carbon reliance [17], although this shift has yet to fully rival
the prominence of market reforms.

This dynamic perspective enhances our understanding of how China’s electricity sec‑
tor reform has unfolded in a phased and responsive manner. It also highlights the central
government’s evolving priorities in balancing economic efficiency, service quality, and en‑
vironmental responsibility over time.

5.3. Comparison in Policy Attention Between Central and Provincial Governments

Building on the previous analysis of the overall policy topic landscape and the tem‑
poral evolution of central government attention across reform phases, this section turns to
a comparative perspective to examine whether and how the policy priorities of provincial
governments align with those of the central government.

To investigate this issue, we use the province where the policy was released as the
covariance of topic popularity and then estimate the relationship between this provincial
origin and the average of the topic probability. Figure 7 provides a visual comparison of
the proportional distributions of PSL and topic shares within the official documents put
forth by both central and provincial governments.

As shown in Figure 7a, a striking divergence is evident in the prioritization of the
threemain reform agendas. The central government adopts a relatively balanced approach
across every aspect of price marketization (P) and service improvement (S) throughout the
whole reform process, whereas the provincial governments place the predominant atten‑
tion on the low‑carbon transition (L), which constitutes 51.22% of their policy discourse.
Among the 16 topics, provincial documents focus particularly on promotion program (L2)
and green energy (L3), with difference values of−17.66% and−14.26%, respectively, com‑
pared to the central government. Meanwhile, the topic pricing system (P1) also attracts con‑
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siderable attention fromprovincial governments, evidenced by a−8.02%difference. Those
findings demonstrate a growing enthusiasm among provincial governments in promoting
low‑carbon energy system transition while continuing to engage with key pricing issues.

Figure 7.Comparison in PSL’s evolution and topic attention between central and provincial govern‑
ments: (a) the topic shares of all the 16 policy topics for central and provincial governments; (b) the
share differences in PSL from central and provincial governments over time. The difference value =
Topic shares for official documents from central government—those from provincial governments.
A positive difference means the central government pays more attention, whereas a negative differ‑
ence means more policy attention is paid by provincial governments.

However, are these divergences consistent across time? Figure 7b traces the evolution
of topic attention differences over eight time periods and reveals notable shifts.

Interestingly, the year 2011 marked a significant turning point in policy attention
alignment, with a noticeable shift in the government’s attention to PSL before and after
that point. Hence, some interesting results can be observed: (1) prior to 2011, both the cen‑
tral and provincial governments considered price marketization (P) as a primary concern
and showed equal levels of policy attention towards the low‑carbon transition (L). How‑
ever, provincial governments appear to place too much emphasis on price marketization
(P) at the expense of service improvement (S); (2) after 2011, policy attention on low‑carbon
transition (L) and price marketization (P) from the provincial government shifted dramat‑
ically. It is reflected in the decrease in differences in topic shares of low‑carbon transition
(L), which have significantly lowered to−38.22%. This shift in policy attention comes at the
cost of price marketization (P). The provincial government seems to reduce a significantly
higher proportion, approximately 18.61%, of its policy attention on price marketization (P)
compared to the central government.

In brief, the priorities of policy attention from provincial governments have diverged
from those from the central government, if we make the data comparison for the whole
reform progress. However, if we investigate the evolution of PSL among governments,
policy attention seemed to be consistent until 2011 and there was even a phenomenon that
the provincial government paid much more attention to price marketization (P) and left
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less attention to service improvement (S). After 2011, policy attention of the provincial gov‑
ernment shifted dramatically to the low‑carbon transition (L) after 2011. In the presented
analysis in Section 3.2, we highlight that the significance of low‑carbon transition (L) in the
process of electricity sector reform has been clearly emphasized and greatly enhanced by
the central government since 2010. Therefore, we prove that the provincial government
is indeed placing low‑carbon transition (L) higher on the political agenda in the energy
transition stage than before.

Synthesizing thesepatterns, our findings reveal a temporal pattern of central–provincial
divergence in policy attention. Initially, both levels of government emphasized price re‑
forms, but their attention gradually diverged: provincial governments shifted strongly
toward the low‑carbon agenda after 2011. The post‑2011 divergence pattern extends in‑
stitutional accounts that frame China’s power reform as a multi‑level governance process
in which accountability arrangements and implementation incentives differ across central
and provincial authorities [61,84]. Our evidence is consistent with this line of work in
showing that the provincial agenda does not simply mirror the central blueprint [85], but
reallocates attention when local constraints and evaluation incentives change [86]. Impor‑
tantly, Figure 7 indicates that divergence is phase‑dependent rather than constant, which
helps reconcilewhy national‑level reformdirectives can coexistwith persistent heterogene‑
ity in local reform emphasis.

Against this backdrop, this divergence in policy attention between central and provin‑
cial governments can be explained by three main factors. First, provincial governments
face stronger performance pressures in green development, as environmental indicators
have been integrated into cadre evaluations since the 13th Five‑Year Plan. This drives
a more active provincial response to low‑carbon goals. Second, local governments rely
on green investment to boost regional growth, especially in the post‑COVID period. In
2021, provinces approved over 800 green energy projects totaling more than 1.2 trillion
RMB. Third, price reforms encounter greater resistance at the local level due to institu‑
tional inertia and political sensitivity. Despite national efforts like Document No. 9 in
2015, implementation of market‑based pricing remains uneven [83]. Together, these fac‑
tors account for the stronger provincial emphasis on low‑carbon transition and the central
government’s more balanced focus on price reforms and service quality.

Overall, the evidence in Figure 7 provides a direct assessment of H1, which posits
that provincial governments reweight attention across the PSL agendas in response to local
constraints, incentive structures, and external shocks, thereby generating systematic cross‑
level differences in reform priorities.

6. Further Analysis: Exploring Regional Variations in Policy Attention
Section 5 identified a notable divergence between the central and provincial govern‑

ments in their policy priorities regarding electricity sector reform. While the central gov‑
ernment has consistently emphasized price marketization (P) and service improvement
(S), provincial governments have displayed greater interest in the low‑carbon transition
(L), especially since 2011. These differences are not merely anecdotal; they reflect underly‑
ing structural and institutional variations across governance levels.

To test H2, Section 6 examines whether this variation is systematic and regionally
grounded by tracing how provincial policy attention evolves across regulatory regions
over time, given differences in resource endowments, development conditions, energy in‑
frastructure, and environmental pressures.

To proceed, we move beyond the central–provincial distinction and investigate
regional‑level policy variations. Given China’s vast geographical and developmental het‑
erogeneity, it is plausible that provincial preferences are shaped not merely in response
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to central directives but also in light of their unique resource endowments, energy infras‑
tructure, and environmental pressures. In this section, we group provinces by their regu‑
latory jurisdictions and explore how the relative importance of PSL and all the 16 topics
has evolved across regions.

6.1. The Evolution of PSL Among Regions

Figure 8 shows a clear picture of how the structure of PSL policy attention evolved
among eight major electricity regulatory regions over time in China. The results reveal
both commonalities and significant regional differences, reflecting the complex dynamics
of electricity sector reform under varied subnational contexts.

Figure 8. Evolution of PSL among regions across time periods.

6.1.1. Regional Commonality: Price Marketization (P) as a Dominant Early Agenda

From 1985 to 2010, price marketization (P) was the dominant concern across all re‑
gions. This period coincides with the early‑ and mid‑stage electricity sector reforms when
introducingmarket‑based electricity pricingmechanisms was a national priority. Notably,
provinces in Eastern China (EC), North China (NC), and North East (NE) emerged as
early reformers, aligning closely with the central government’s P‑oriented agenda. In fact,
many provincial governments—especially those in economically developed or resource‑
abundant areas—exhibited even stronger emphasis on price marketization (P) than the
central government, with attention levels often exceeding 60–70%.

6.1.2. A Turning Point Around 2011: The Rise in the Low‑Carbon Transition (L)

After 2011, the regional pattern began to shift. Low‑carbon transition (L) quickly
gained prominence in provincial agendas, particularly in the resource‑heavy and ecologi‑
cally vulnerable regions such as NorthWest (NW) and North East (NE), where the L‑topic
accounted for over 50% of policy attention during 2011–2015. This surge likely reflects
growing environmental constraints and pressure to restructure local energy systems.

However, this evolutionary trend is based on the fact that the governments of all re‑
gions have reduced their attention to price marketization (P), especially in NE, NC, CC,
and CSG regions. In these areas, the reform agenda shifted toward a dual‑track focus on
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low‑carbon transition (L) and price marketization (P), marking a transitional stage where
climate goals began to compete with market reform priorities.

6.1.3. Post‑2016 Adjustment: Toward Balanced Reform Priorities

Since the new round of electricity reform was proposed in 2015, the attention to low‑
carbon transition (L) has decreased in all regions, and eventually remained between 30.89%
and 41.91%. During this process, theNorth East (NE) andNorthWest (NW) regions shifted
all their attention to low‑carbon transition (L) significantly to the reform agendas of price
marketization (P) and service improvement (S), while other regions not only reduced their
attention to the low‑carbon transition (L) by an average of 4.26%, but also continued to
reduce their attention to the price marketization (P) by 5.69%, resulting in an average of
9.96% attention shifting to the service improvement (S). This suggests that when the low‑
carbon transition (P) is emphasized in the electricity market reform, there is a tendency
for the government to reduce its attention to price marketization (P) in the early stage, but,
later on, they will raise its attention to the service improvement (S).

6.1.4. Regional Logic Behind Divergence

This analysis reveals that regional governments did not uniformly follow the central
government’s prioritization of electricity reform themes. Instead, regional differences in
policy attention reflect the complex interplay between resource endowments, economic
development levels, and institutional capacities. Specifically:

First, resource‑rich and industrial regions such as theNorth East (NE) andNorthWest
(NW) showed an early focus on low‑carbon transition (L), but gradually shifted their atten‑
tion toward price marketization (P) and service improvement (S) in the post‑2016 period.
This reflects their practical challenges in sustaining decarbonization under economic pres‑
sure and energy security concerns.

Second, economically advanced and reform‑mature regions such as Eastern China
(EC) and the Southern Grid region (CSG) tended to reduce their attention to both L and P,
placing greater emphasis on service improvement (S) to address institutional coordination,
consumer‑side reforms, and regulatory modernization.

Third, central and transitional regions like Central China (CC) and Inner Mongolia
(IM) exhibit hybrid patterns, balancing economic transformation with gradual low‑carbon
efforts, but with evident divergence in reform emphasis depending on local constraints.

These findings highlight that while all regions participated in the national reform
agenda, their paths of policy prioritization were shaped by localized needs and con‑
straints, contributing to differentiated reform dynamics across the country. Therefore,
the central–local mismatch observed in Section 5 should be interpreted not as policy mis‑
alignment in itself, but as a reflection of territorially embedded reform pathways. This
highlights the importance of flexible, region‑sensitive policy coordination mechanisms to
ensure that national reforms are effectively implemented under diverse local conditions.

6.2. Landscape of How Policy Attention Evolved Among Regions

In Section 6.1 we established that although all regions in China have engagedwith the
national electricity sector reform agendas, their actual reform trajectories diverge signifi‑
cantly due to regional heterogeneities. These heterogeneities—rooted in distinct economic
structures, energy resource endowments, and institutional capacities—shape the prioriti‑
zation of reform agendas and the reallocation of policy attention over time. To deepen this
finding, this section explores the granular dynamics of how each of the 16 policy topics
evolved across the eight regulatory regions. By uncovering both convergent and diver‑
gent patterns in regional policy focus, we aim to better understand the structural factors
behind differentiated reform practices.
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Figure 9 depicts the dynamics of 16 policy topics across eight major regulatory areas.

Figure 9.The shifts in the magnitude of the 16 topics among 8 regions.

6.2.1. Core Policy Focus Shared Across Regions

It is evident that seven topics have consistently garnered significant attention across
all districts throughout the reform period. These include pricing system (P1), market par‑
ticipants (P2), usage efficiency (S1), product diversification (S2), energy supply (S3), pro‑
grampromotion (L2), and low‑carbon energy (L3). Together, these topics account formore
than 71.42% of total policy attention, underscoring a shared national agenda that spans
price mechanism reform, market construction, service improvement, and low‑carbon de‑
velopment. Additionally, since 2005, four emerging topics have risen to prominence in
multiple regions: market rules (P4), competition (P3), energy transition (L1), and financial
support (P6). These reflect the deepening and broadening of electricity sector reform as
regional governments increasingly grapple with more complex institutional and financial
dimensions of market liberalization and green transition.

6.2.2. Regional Differentiation in Reform Priorities

While commonalities exist, significant differences in secondary policy topics emerge
across regions. This differentiation reflects not only diverse local conditions but also how
regions adapt national reform goals to local constraints and demands.

North East (NE) and Inner Mongolia (IM) are illustrative of regions with a long‑
standing dependence on coal electricity and a declining industrial base. These areas con‑
tinue to treat price marketization (P) and low‑carbon transition (L) as reform priorities,
but with distinct focuses: NE places substantial emphasis on pricing system (P1, 33.75%)
and balances it with program promotion (L2, 21.37%). IM focuses on pricing system (P1,
25.29%) and market participants (P2, 22.82%), while also giving attention to energy tran‑
sition (L1, 8.54%), program promotion (L2, 20.85%), and green energy (L3, 8.37%). These
patterns align with their economic profiles—coal accounts for 70% to 80% of electricity
generation feedstock in northern regions [8]. Reforming pricing structures and introduc‑
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ing more market participants are thus crucial for improving operational efficiency and
enabling low‑carbon initiatives under tight fiscal constraints.

In contrast, South West (SW), Central China (CC), and Eastern China (EC) exhibit a
notable shift from price marketization (P) to service improvement (S), particularly energy
supply (S3). The shift is driven by the pressure to meet fast‑growing electricity demand
and the need to stabilize grid operations in rapidly urbanizing and industrializing zones.
It is easy to find that EC, SW, and CC all show a threefold to sixfold increase in attention
to energy supply (S3) compared to the previous period. And the SW region especially has
redirected its focus, with energy supply (S3) rising to 23.38% of total attention.

Meanwhile, NorthWest (NW), Northern China (NC), and China Southern Grid (CSG)
shift their policy emphasis within the service improvement agenda towards usage effi‑
ciency (S1) and increasingly, economic benefits (S5), particularly in NW. This reflects their
efforts to optimize resource allocation and secure cost‑effective supply amid geographic
constraints and lower grid interconnectivity.

6.2.3. Heterogeneous Pathways Under a Unified Agenda

In conclusion, regional constraints are the drivers of reform differentiation. While all
eight regulatory regions in China share a broad alignment with the central reform agendas,
especially across core topics like pricing, participation, and low‑carbon development, the
detailed distribution of policy attention across the 16 themes varies considerably. These
differences stem froma combination of energy resource endowments, industrial structures,
and institutional capacity, reflecting deeper institutional and structural constraints. For in‑
stance: Coal‑dependent regions such as NE and IM prioritize price reform and low‑carbon
pathways under pressure to reduce losses and improve investment viability. Hydropower‑
rich but infrastructure‑limited regions like SW prioritize supply stability and grid capacity
expansion. Market‑mature regions like EC andNC focus on refining participant structures
and improving user‑side services, aligning with their higher degree of market sophistica‑
tion. These findings confirm the insights from Section 6.1: regional reform priorities are
not merely passive reflections of central mandates but are actively shaped by local condi‑
tions. As a result, multi‑regional heterogeneity emerges as both a feature and a challenge
of China’s electricity sector reform, requiring nuanced policy design and adaptive coordi‑
nation mechanisms at the national level.

Placed in a broader context, the regional heterogeneity documented in Figures 8 and 9
complements the environmental‑management and carbon‑neutrality literature emphasizing
that renewable adoption and decarbonization progress depend on local industrial structures,
resource bases, and enabling institutions [87–89]. While cross‑country evidence links renew‑
able deployment and competitiveness to improved carbon‑neutrality outcomes [3], our find‑
ings specify a governance channel within China’s power reform: provincial attention shifts to‑
ward programmatic promotion and green‑energy topics where endowments and constraints
make decarbonization politically and economically salient [86,90]. At the same time, the per‑
sistence of pricing and participant‑structure topics in coal‑dependent regions indicates that
market‑institution building remains a prerequisite for integrating renewables at scale, rather
than a parallel agenda [31,91].

Overall, the regional patterns documented in Figures 8 and 9 are consistent with H2,
indicating that differentiated reform trajectories are systematically associated with region‑
specific endowments and development conditions.

7. Conclusions
This study focuses on the divergence of policy priorities between China’s central and

provincial governments during the decades‑long process of electricity sector reform. Al‑
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though both levels of government have been deeply involved in the design and imple‑
mentation of reform policies, whether they have maintained consistent reform priorities,
how such priorities have evolved over time, and what institutional and regional factors
drive their divergence remain underexplored, to address this gap, we apply Structural
Topic Modeling (STM) to 13,234 policy documents issued between 1985 and 2023, system‑
atically identifying and quantifying the evolution of policy attention across three core re‑
form agendas: pricemarketization (P), service improvement (S), and low‑carbon transition
(L). The findings offer a nuanced understanding of reform implementation in a multi‑level
governance context—highlighting both the temporal shifts in national priorities and the
divergent focus of provincial governments shaped by regional conditions and pressures.
Detailed findings are as follows:

(1) Overall, while the three agendas—price marketization (P), service improvement (S),
and low‑carbon transition (L)—have remained central to the reform discourse, their
relative salience has shifted significantly over time. Throughout the entire period,
the central government has consistently prioritized price marketization (L), which
accounted formore than 50%of its policy attention. Service improvement (S) and low‑
carbon transition (L) followed with approximately 32% and 17%, respectively. Even
though the narrative of an energy revolution has become increasingly prominent in
China’s national strategy, the low‑carbon transition (L) still receives relatively limited
policy attention at the central level. However, two critical transitions were observed.
In the early 1990s, the central government shifted its attention from price reforms to‑
ward service improvement (S)—evidenced by the rising emphasis on system stability
(S4) and energy supply (S3), and the corresponding decline in focus on pricing sys‑
tems (P1), market participants (P2), and market rules (P4). In the mid‑2000s, another
notable shift occurred as policy attention increasingly turned to energy transition,
green energy, and low‑carbon program promotion (L1–L3), reflecting the emerging
importance of environmental objectives. These findings illustrate that while price
marketization (P) remains the backbone of China’s electricity market reform, the in‑
ternal structure of policy attention has evolved to accommodate changing reform pri‑
orities and external pressures.

(2) Compared with the relatively stable pattern of central government priorities, provin‑
cial governments exhibit a markedly different trajectory. Divergences in policy at‑
tention between the two levels of government became particularly evident after 2011.
Before 2011, both central and provincial governments prioritized price marketization
(P), with the latter placing even greater emphasis on it—often at the expense of service
improvement (S). However, this pattern experienced a fundamental shift in the sub‑
sequent decade. Faced with mounting environmental pressures and development
constraints, local governments proactively advanced the low‑carbon development
agenda by reallocating policy attention toward low‑carbon transition (L). As a result,
nearly 50% of provincial policy priorities became concentrated on L, while attention
to price reform declined significantly. This shift indicates a post‑2011 “reversal” in
provincial reform priorities, which further intensified the misalignment between cen‑
tral and local reform trajectories. Such divergence poses critical challenges for policy
coordination and the consistent implementation of reformwithin China’s multi‑level
governance system.

(3) Regionally, the PSL analysis of eight major electricity regulatory zones further high‑
lights the spatial heterogeneity of reform priorities. Prior to 2011, all regions largely
aligned with the central government by prioritizing price marketization (P). How‑
ever, since 2011, regional variations have become increasingly pronounced. Six out of
the eight regions have shifted substantial policy attention toward the low‑carbon tran‑
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sition (L), indicating a partial convergence with the evolving national climate agenda.
Yet this shift has been neither uniform nor linear. For instance, the launch of a new
round of electricity sector reforms in 2015 reignited policy interest in price marketi‑
zation (P) and service improvement (S) across most regions. These cyclical dynamics
reflect both the path‑dependent nature of reform and the adaptive strategies of local
governments in response to shifting central priorities.

(4) Beyond the aggregate reform themes, amore granular analysis of the 16 specific policy
topics across regions reveals a heterogeneous landscape of reform priorities. Regions
with abundant renewable resources and high ecological pressures—such as the North
West (NW) and South West (SW)—tend to emphasize the low‑carbon transition (L).
In contrast, more economically developed regions like East China (EC) prioritize ser‑
vice improvement (S) to meet growing energy demands and governance expectations.
Meanwhile, resource‑dependent and traditionally coal‑based regions—such as North
China (NC) and Inner Mongolia (IM)—still assign relatively greater attention to price
marketization (P), as they seek to stabilize their electricitymarkets and protect local in‑
terests. These regional disparities suggest that local governments adjust their reform
priorities in response to distinct resource endowments and developmental constraints,
leading to divergent pathways in implementing national reform objectives.

These findings underscore a critical insight: policy coherence in China’s complex sys‑
tem of multi‑level governance is not static, but a process that changes over time. In addi‑
tion, achieving policy alignment in China’s electricity sector reform depends not only on
top‑down directives from the central government, but also a deeper institutional under‑
standing of the heterogeneity among local governments in terms of development goals, im‑
plementation capacity, and resource endowments. Therefore, to strengthen policy coher‑
ence and implementation consistency in China’s electricity sector reform while accommo‑
dating cross‑provincial heterogeneity, the central government should set up more adapt‑
able and inclusive coordination mechanisms that can respond to the diverse development
paths, resource distributions, and socioeconomic pressures faced by different provinces.
Then, a viable feedback mechanism should be developed to allow provincial governments
to actively participate in the agenda‑setting process, thereby enhancing the relevance and
feasibility of policy mandates. Finally, the central government should provide differen‑
tiated support to regions with limited administrative or technical capacity, including tai‑
lored regulatory incentives, capacity‑building initiatives, and fiscal transfers.

Despite the valuable insights provided by this study, several limitations warrant con‑
sideration. First, the divergence identified in this paper is derived from STM‑estimated
topic‑share allocations and should be interpreted as differences in agenda attention within
policy discourse rather than direct evidence of policy misalignment, implementation bias,
or substantive disagreement in regulatory stance. More generally, while computational
text analysis provides a systematic and scalable approach to summarizing large policy cor‑
pora, it cannot fully capture the complexity of policy implementation and may overlook
nuanced variation in enforcement intensity, policy effectiveness, and region‑specific insti‑
tutional and socioeconomic contexts. Accordingly, future research could strengthen inter‑
pretive validity by triangulating our findings with complementary qualitative evidence,
such as close reading of representative documents, expert coding of policy instruments, or
case‑based process tracing of key reform episodes.

Second, this study focuses on documenting the temporal and spatial structure of
policy attention across governance levels and regions, rather than evaluating the conse‑
quences of these attention patterns. In particular, we do not directly test how attention di‑
vergence relates to the performance of electricity market reforms. An important direction
for future research is to build on themeasurement framework developed here and examine
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whether and how variation in agenda attention predicts reform outcomes, including mar‑
ket efficiency, system reliability, and emissions‑reduction performance. Such extensions
would help establish a more complete causal chain linkingmulti‑level policy coordination,
reform implementation, and sectoral transition effectiveness.
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