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Abstract

Anti-corruption reforms are expected to improve public services by reducing waste and private
extraction, yet services do not always improve even when corruption is genuinely constrained.
This chapter argues that the service outcome depends on how corruption was organized before
reform. When corrupt exchange becomes repeated and embedded in organizational roles, it
can generate discretionary resources and trusted relationships that help public organizations
operate despite weaknesses in their formal support systems. Such corruption remains costly
and distorting, but removing it may also disrupt the informal capacity that had sustained routine
work. I examine this argument in China’s health sector, where the National Volume-Based Pro-
curement program and the 2023 anti-corruption campaign constrained drug-related corruption.
Province-level expenditure data from 2010 to 2023 show that outpatient care did not become
more affordable and that expenditure rose more where hospitals had relied more heavily on the
drug-centered system weakened by reform. Firm records and field interviews provide com-
plementary evidence that the reforms disrupted both financial and relational supports. The
findings show that suppressing corruption and building the formal capacity needed to replace

it are separate political tasks.
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3.1 Introduction

Anti-corruption reform often carries both moral and practical hopes. Because corruption distorts
allocation, weakens accountability, and raises the cost of public services, reducing it should im-
prove what public organizations deliver (Hicken 2011). Yet the empirical record is less consistent,
as some interventions improve downstream outcomes while others reduce observable corruption
without producing corresponding gains in service delivery (e.g., Ferraz and Finan 2008; Avis, Fer-
raz, and Finan 2018; Bjorkman et al. 2008; Raftler, Posner, and Parkerson 2018). Existing ex-
planations often question whether the apparent success of reform was genuine, attributing weak
service responses to incomplete or politicized enforcement and problems of measurement (e.g.,
Manion 1997, 2004; Fang 2023; Schiitte, Ceballos, and David-Barrett 2023). Those explanations
matter, but they leave unanswered why public services may still fail to improve even when reform

genuinely constrains the corruption it targets.

This chapter argues that the answer depends on how corruption was organized before reform and
what functions it had come to perform inside public organizations. When corrupt exchanges recur
through stable organizational roles, repeated interaction can generate discretionary resources and
trusted relationships that participants use beyond private extraction. These arrangements create
a form of informal capacity that helps organizations operate despite weaknesses in their formal
support systems (e.g., Persson, Rothstein, and Teorell 2013; Marquette and Peiffer 2018; Ang
2020; Shirk 2023). Corruption remains costly and distorting, but the resources and relationships
embedded within it may also sustain routine work. Reform that dismantles these arrangements may
remove opportunities for extraction along with part of the organizational infrastructure through

which employees had obtained support and coordinated their activities.

I develop and test this argument in China’s health sector, where drug-related corruption be-
came deeply embedded in a public hospital system operating under persistent financial strain. In
response, the Chinese government introduced the National Volume-Based Procurement program in
2018 and launched a health-specific anti-corruption campaign in 2023, which together substantially
constrained drug-related corruption across the sector. Using province-level health expenditure data
covering 2010 through 2023, I examine whether these reforms produced corresponding improve-

ments in healthcare affordability.

The results show that constraining drug-related corruption did not produce corresponding im-
provements. Following NVBP, average outpatient expenditure increased more in provinces where

public hospitals had previously relied more heavily on the drug-centered system that the reform
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weakened, rather than falling as conventional accounts would predict. The secondary analysis of
the 2023 campaign points toward further disruption where NVBP had already weakened these ar-
rangements. Firm expenditure records and field interviews provide complementary evidence about

the organizational changes underlying these results.

This chapter contributes to three existing literatures. First, a longstanding literature asks when
corruption can facilitate economic or political development by circumventing rigid rules or per-
forming functions that formal institutions do not reliably provide (e.g., Huntington 2006; Nye 1967;
Scott 1972). Research on China’s corruption-growth paradox further shows that the consequences
of corruption vary across its different forms (e.g., Wedeman 2020; Ang 2020). I add organizational
embeddedness as a separate dimension: the consequences of corruption depend not only on its
type, but also on how deeply organizations rely on the functions it performs. Second, scholarship
on adaptive governance in China shows how informal communication and local coping practices al-
low institutions to operate and adjust despite formal constraints (e.g., Oksenberg 1974; Tsai 2006).
I extend this work to an explicitly illicit form of adaptation—corrupt workarounds—and show how
removing such practices after they become entrenched can disrupt the organizations built around
them. Finally, research on anti-corruption and political control examines how campaigns transform
disciplinary regimes (e.g., Manion 2016; Li 2019) and how selective or intensive enforcement can
purge political rivals or chill bureaucratic initiative (e.g., E. H. Wang 2022; Zhu and Zhang 2017;
Wang and Yan 2020). I build on these findings by showing that removing embedded corrupt ar-
rangements can itself have adverse consequences for service delivery, even when enforcement is

nonselective and does not induce fear-driven inaction.

The chapter proceeds as follows. Section 2 reviews the empirical gap between corruption re-
duction and service improvement and situates the argument within the institutional literature on
corruption. Section 3 develops the theory and its testable implications. Section 4 describes the
institutional background of China’s health sector and the two reforms examined here. Sections 5
and 6 present the data and empirical results. Section 7 presents qualitative evidence. Section 8

concludes.

3.2 Literature Review

3.2.1 The Empirical Gap: Corruption Reduction Without Service Improvement

Governments around the world pursue anti-corruption efforts partly in the hope that curbing corrup-

tion will improve what public organizations deliver. Corruption can divert public resources, distort
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their allocation, and weaken government performance (Keefer and Stasavage 2003; Hicken 2011).
If reducing corruption removes these distortions, cleaner government should in theory deliver better

public services.

Yet the empirical record does not consistently support this expectation. In Brazil, the public
disclosure of municipal audits strengthened electoral accountability (Ferraz and Finan 2008), and
municipalities that had previously been audited exhibited less corruption in subsequent audits (Avis,
Ferraz, and Finan 2018). Nevertheless, these gains did not translate into corresponding improve-
ments in municipal health service provision (Nishijima, Ellis, and Cati 2016; Ferraz et al. 2025). In
Uganda, a randomized experiment showed that bottom-up monitoring reduced corruption (Bjork-
man et al. 2008), yet subsequent research on the same intervention found no corresponding im-

provement in health service outcomes (Raffler, Posner, and Parkerson 2018).

Nor is the record uniformly disappointing. Electronic procurement in India and Indonesia re-
duced favoritism toward local suppliers and improved public works at the same time. Road quality
increased in India, while implementation delays declined in Indonesia (Lewis-Faupel et al. 2016).
In China, research finds that Xi Jinping’s anti-corruption campaign substantially constrained offi-
cial corruption and also strengthened environmental regulatory enforcement, contributing to lower
urban air pollution (Wedeman 2020; Zhou, Wang, and Chen 2020).

These studies examine different anti-corruption instruments, institutional settings, and service
domains, and their authors address different questions. The downstream consequences of success-
ful corruption control are notably inconsistent across studies. Service delivery improves in some

settings but remains largely unchanged in others. What accounts for this variation?

Existing explanations often begin by questioning whether disappointing anti-corruption efforts
genuinely suppressed corruption. One line of argument holds that enforcement may be selective,
politicized, or directed against particular networks while leaving other forms of corruption intact
(e.g., Manion 1997, 2004; Shirk 2023; Cheeseman and Peiffer 2022). Another cautions that ob-
served reductions may reflect concealment, displacement, or compliance with visible requirements
rather than meaningful changes in underlying behavior (e.g., Ding 2017; Fang 2023; Ko and Weng
2012; Schiitte, Ceballos, and David-Barrett 2023).

These concerns are important, but they do not cover the full empirical pattern. Politicized en-
forcement can coexist with a genuine institutional interest in suppressing corruption, particularly
when corruption undermines service delivery and imposes legitimacy costs on the state (e.g., Dick-

son et al. 2016; Pan 2020). Selective targeting is also less persuasive as an explanation in settings
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where assignment to audits or monitoring is randomized.

The measurement-error explanation also has limits. The accountability instruments studied in
these settings, such as audits, are some of the most well-validated instruments with credible effects
on corruption. The gap between corruption reduction and service improvement persists even under
rigorous measurement designs. And even if enforcement drives corruption into more clandestine
forms, that adaptation is itself analytically important, as it implies that anti-corruption pressure
reshapes organizational behavior without necessarily improving organizational performance. The
question, then, extends beyond whether anti-corruption reduces individual corrupt transactions to

what happens inside public organizations afterward.

3.2.2 From Individual Extraction to Organizationally Embedded Corruption

This chapter follows the standard definition of corruption as the misuse of public power for private
gain (e.g., Rose-Ackerman 1978; Nye 1967). In its simplest form, corruption refers to an illicit
transaction in which an official uses their public authority to confer a particularistic benefit in

exchange for a private reward.

The most pervasive and consequential forms of corruption rarely consist of isolated transac-
tions. Instead, corruption can become interwoven with organizational routines and political hierar-
chies. Wade’s studies of canal-irrigation departments in India, for example, show how corruption
structured access to water, public contracts, and valuable personnel postings, with illicit proceeds
distributed through administrative and political hierarchies (Wade 1982, 1985). In China, pre-
dictable and regularized corruption has similarly shaped the operation of local governments and
the country’s economic growth trajectory (Ang 2020; Shirk 2023).

Once corruption is understood as embedded in organizational activity rather than as a series
of individual transactions, its resistance to reform is less surprising. A broad literature documents
the difficulty of uprooting corruption once it has become entrenched in political and administrative
systems (e.g., He 2000; Cao, Wang, and Zhou 2018; Gans-Morse et al. 2018; Johnston 2014; Roth-
stein 2011). When corruption is pervasive, participants expect others to engage in it and may see
little benefit in abstaining individually. Corruption consequently reproduces itself through shared
expectations and interdependent participation, making reforms centered only on monitoring and
individual sanctions insufficient (e.g., Persson, Rothstein, and Teorell 2013; Marquette and Peiffer
2018).

The recognition that corruption can become interwoven with political and economic life has
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also led scholars to question whether its consequences are uniformly extractive and destructive.
An established literature argues that illicit payments may sometimes expedite administrative de-
cisions, circumvent rigid regulations, and provide access to goods and opportunities when formal
channels are slow or unreliable (e.g., Huntington 2006; Nye 1967; Li and Wu 2010; Saha and Sen
2021; Rose-Ackerman 2001; Ang 2020). These arguments certainly do not imply that corruption is
beneficial on balance. Circumventing a formal constraint may resolve an immediate problem while
reproducing inequality and weakening institutions in the long run. They nevertheless establish that
corruption need not be uniformly paralyzing and that some actors may rely on it because it enables

activities that formal arrangements do not reliably support.

Marquette and Peiffer move this functional insight closer to the persistence of systemic corrup-
tion. They argue that prevailing accounts overlook the practical problems that corruption appears
to solve, especially in resource-scarce settings with weak formal institutions (Marquette and Peiffer
2018). From this perspective, corruption is sustained not only because monitoring is weak or be-
cause participants expect others to behave corruptly. It can also take root and persist as an informal

response to gaps in formal institutions.

Building on these insights, this chapter seeks to understand the organizational arrangements
produced through repeated corrupt exchanges. The following section examines how organization-
ally embedded corruption channels illicit resources and generates durable relationships and ex-
pectations, and how these by-products can become incorporated into and sometimes support daily
organizational operations. The goal is not simply to show that corruption can facilitate activity,
but to identify the conditions under which it becomes capacity-bearing and to examine what its

successful removal means for service delivery.

3.3 Theory: Capacity-Bearing Corruption

3.3.1 How Repeated Corruption Produces Informal Order

The illicit nature of corruption creates an acute enforcement problem for its participants. They
must coordinate exchanges that cannot be openly recorded or enforced through courts. Because
the promised official action and the corresponding private benefit may occur at different times,
one participant can accept what was offered and then refuse to reciprocate. Participants must also
conceal the exchange from outside scrutiny. These problems multiply when corruption expands

from a bilateral transaction into a network of bribe payers, recipients, intermediaries, and protectors.

Repeated interaction can help participants build informal rules that manage these risks without
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recourse to law (e.g., Lambsdorff 2007; Della Porta and Vannucci 2012). As participation ex-
pands, corrupt networks can develop differentiated roles and, in some cases, internal hierarchies
(e.g., Della Porta and Vannucci 2012; Jancsics and Costa 2024; Martins et al. 2022). Some partici-
pants provide payments, intermediaries transmit information and benefits, and public officials use
their authority to grant access or favorable decisions. More powerful participants may shield the
arrangement from investigation or interference. As these arrangements become established, par-
ticipants develop shared expectations about how benefits will be calculated and distributed, how
exchanges will be concealed, and what will happen when someone defects. Compliance may be
sustained through reputation, exclusion from future dealings, reciprocal exposure, and threats of
retaliation. In more organized networks, intermediaries or powerful superiors have been shown
to enforce illicit commitments (e.g., Lambsdorff 2007; Della Porta and Vannucci 2012; Gambetta
1993). Corrupt exchange can therefore become governed by recognizable rules even though no

formal institution guarantees them.

In public organizations, this informal order is built through the formal distribution of author-
ity and responsibility. The actions and resources being exchanged are valuable precisely because
particular offices confer control over hiring, procurement, authorization, public funds, or service
provision. This allocation of responsibilities establishes the structure around which participants
organize illicit exchange. An official who directly controls access becomes the predictable point
of contact for those seeking a favor. Superiors who control appointments, approvals, audits, or
disciplinary action may coordinate the arrangement, protect its participants, or enforce their com-
mitments. Through repeated interactions, participants learn what they can expect from officials in
particular positions, and illicit roles become tied to the authority and relationships attached to those
positions. The informal order is thereby reproduced through the organization itself and becomes

intertwined with its formal hierarchy and processes.'

I call this phenomenon organizationally embedded corruption: an informal order that grows out
of the formal distribution of authority, becomes intertwined with organizational roles and processes,

and endures through repeated exchanges.

1. For example, Wade’s studies of South Indian irrigation departments show how formal responsibilities assigned
participants distinct places within a corrupt system. Supervisors prepared maintenance estimates, assistant engineers
coordinated those estimates and controlled water releases, and executive engineers approved contracts. Contractors
performed the work and returned conventionally allocated shares of contract payments to the officials and staff in-
volved. Senior administrators and politicians also used their control over personnel transfers to sell access to lucrative
posts. Engineers occupying those posts then collected money from contractors and irrigators to recover their costs,
retain their own returns, and satisfy demands from above. Formal authority over water, contracts, and transfers thus
structured both the collection and distribution of illicit revenue (Wade 1982, 1985).
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3.3.2 From Informal Order to Organizational Capacity

The previous section explains how repeated corruption can produce an informal order deeply em-
bedded in a formal organization. This section considers whether such an order merely facilitates

private extraction or also shapes how the organization carries out its tasks.

Organizationally embedded corruption often takes root in settings whose institutional deficien-
cies extend beyond weak monitoring of corruption itself. Research has identified inadequate com-
pensation, broad discretion, and opaque or burdensome rules as conditions that lead to corruption
(e.g., Olken and Pande 2012; Rose-Ackerman and Palifka 2016). The same deficiencies can also
deprive organizations of the support they need to perform their assigned tasks. Public organizations
must still retain employees when compensation is inadequate, obtain essential supplies under rigid

procurement rules, and coordinate work across fragmented authorities.

Such deficiencies do not automatically generate corruption, and corruption is certainly not the
only possible response to them. Nevertheless, research suggests that informal institutions can sub-
stitute for ineffective formal ones and that systemic corruption may persist partly because it solves
practical problems for its participants (e.g., Helmke and Levitsky 2004; Marquette and Peiffer
2018). Where corrupt exchange is already repeated and organizationally embedded, the informal
order surrounding it may supply resources and relationships that participants can use to address

problems left unresolved by the formal system.

Mechanism 1: Resource Laundering The first mechanism is financial. When corruption hap-
pens repeatedly, direct payments of rents are often too visible and risky to sustain at scale. Illicit
gains are often routed through formal channels that provide cover, such as inflated procurement
contracts, padded expense lines, bonus funds, or other administratively legible vehicles (e.g., Bro-
gaard, Denes, and Duchin 2021; He 2000; Olken 2009; Lord, Wingerde, and Campbell 2018).

Once illicit revenue is routed through the formal channels, not all of it disappears immedi-
ately into private hands. Some share is privately captured, but some remains inside the organiza-
tion as retained fees, service-charge revenue, and off-budget surpluses that can be used to finance
staffing, small purchases, maintenance, and other routine shortfalls (e.g., Jia et al. 2021; Ogbo-
zor et al. 2023). Over time, administrators plan against this realized resource environment rather
than against the formal budget alone. What begins as a concealment strategy becomes a shadow

supplement to formal capacity.

This routing through formal channels is neither incidental nor altruistic. It follows the basic
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anti-detection logic that corrupt revenue needs to be disguised before it is appropriated. Laun-
dering illicit revenue is itself costly, and some of it remains in the system as part of the price of
concealment, coordination, and keeping the books plausible (e.g., Olken 2009; Gutiérrez-Urtiaga,
Hadjigavriel, and Gago-Rodriguez 2020). Officials may leave part of the revenue within the orga-
nization because they also face incentives tied to organizational performance (e.g., Assefa 2018;
Li and Gore 2018; Roziqin et al. 2026). When officials have incentives both to extract rents and to
maintain organizational performance, using some of the routed revenue to sustain operations may

serve their private interests.

Mechanism 2: Complicity Network The second mechanism is relational. Repeated corruption
requires participants to solve a commitment problem without enforceable contracts, courts, or pub-
licly verifiable guarantees. Stable corrupt networks address this problem by turning shared legal
vulnerability into a basis for credible commitment. Because participants possess incriminating
knowledge about one another, defection carries not just reputational costs but concrete legal and
political risks (e.g., Gambetta 1993; Rithmire and Chen 2021). Illegality forms a harsh but credible
basis for insider trust.

Trust born out of corrupt networks could also help to generate stable patterns of collaboration
and control that sustain coordination under risk (e.g., Dividk and Lord 2022; Popa 2019; Chang
2018; Li and Wu 2010; Wang and Yan 2020). Officials and private actors bound within the same
corrupt network are more willing to cooperate on tasks that formal rules do not specify clearly.
What the network supplies is not simply secrecy, but a form of low-friction coordination sustained

by mutual dependence.

An example of this low-friction coordination is access to privileged information (Portes and
Sensenbrenner 1993). Repeated dealings with contractors and intermediaries generate knowledge
that formal reporting systems often capture poorly: who can deliver under pressure, which bids are
nominal, where real prices lie behind formal offers, and which procedural obstacles can be worked
around. Yet this knowledge is difficult to formalize precisely because it is produced within an illicit
relationship. Officials may know that a supplier is reliable because they have colluded with that
supplier for years. The information is therefore operationally useful but institutionally unattainable.
It circulates within the informal network that produced it, while remaining unsafe to translate into

official records.

These informal arrangements become organizationally consequential as organizations adapt to

their continued availability. As corrupt practices persist, administrators and employees begin to
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plan around the resources and relationships available in practice rather than those formally autho-
rized on paper. Informal payments that repeatedly supplement formal compensation may become
necessary for retaining staff. Procurement routines may come to depend on a familiar supplier who
provides credit, information, or rapid delivery through a corrupt relationship. Over time, expecta-
tions about workloads, staffing, purchasing, and service provision develop on the assumption that
these forms of support will remain available. What began as a by-product of illicit exchange be-
comes part of how ordinary tasks are accomplished (Greif, Mokyr, and Tabellini 2025). Corruption

is still extractive, but it also becomes capacity-bearing within the organization.

3.3.3 When Anti-Corruption Disrupts Organizational Capacity

Successful anti-corruption, by definition, reduces the corruption it targets. It need not eliminate ev-
ery illicit transaction, but it must meaningfully constrain the exchanges and relationships sustaining
the corrupt arrangement. Institutional reforms may reduce opportunities for extraction, while inves-
tigations and punishment may make continued participation more costly. In either case, successful

efforts make corruption harder to sustain.

Standard accounts of accountability expect such success to improve organizational perfor-
mance. Corruption diverts resources into private hands, and reducing corruption should preserve
public resources, bring officials’ conduct back to formal mandates, and improve the delivery of
public services (e.g., Olken and Pande 2012; Rose-Ackerman and Palifka 2016). This expectation
treats corruption as an obstacle whose removal leaves the organization better able to perform its
assigned tasks.

Capacity-bearing corruption complicates this expectation because private extraction and or-
ganizational support have become partly bundled together. Shadow resources exist as part of a
rent-generating arrangement, while coordinating relationships arise from repeated illicit exchange.
Anti-corruption cannot eliminate private extraction without disrupting some of the resources and
relationships that have grown around it. Crackdowns can contract discretionary funds and make
continued contact among participants too risky, weakening both sources of informal support. Re-
search on Chinese local government, for example, shows that restrictions on banqueting and gift
exchange reduced corrupt and extravagant practices but also weakened personalized relationships
officials had used to mobilize resources and coordinate across bureaucratic boundaries (Wang and
Yan 2020).

Whether these losses undermine organizational performance depends on the formal supports
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that remain. Where formal budgets, procedures, and professional relationships already perform
the same functions, removing informal resources and ties should impose few operational costs.
The more difficult case arises where corruption became capacity-bearing precisely because for-
mal supports were inadequate and the organization had adapted around informal substitutes. Anti-
corruption instruments target the corrupt arrangement but do not necessarily repair the institutional
deficiencies that made those substitutes useful. When enforcement happens without corresponding
institution-building, informal support disappears while formal support remains inadequate. The
organization must continue performing its assigned tasks with fewer usable resources and weaker
coordinating relationships, making an immediate deterioration in service delivery possible even as

corruption declines.

3.3.4 Testable Implications

The argument yields two testable implications for service delivery. When anti-corruption removes
capacity-bearing resources and relationships without replacing their organizational functions, per-
formance should deteriorate most where organizations previously relied more on that informal ca-

pacity or where reform removes more of it.

Implication 1: Prior Dependence Among organizations facing comparable reforms, those that
relied more heavily on capacity-bearing corruption before reform should experience weaker im-
provement or greater deterioration in service delivery. Organizations that were less dependent on
these informal supports should face smaller adjustment costs and respond more consistently with

standard accountability expectations.

Implication 2: Magnitude of Capacity Loss Among organizations with comparable pre-reform
dependence, those that lose more capacity-bearing resources or relationships should experience
worse service outcomes. Greater losses may result from more intensive enforcement or from suc-

cessive reforms that remove multiple components of the same informal support system.

Both patterns should weaken where formal replacements provide the resources and coordi-
nation that reform removes. The standard accountability account yields the opposite expectation:
organizations with greater initial corruption or larger reductions in corruption should realize greater

improvements in service delivery.
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3.4 Background: Anti-Corruption in China’s Health Sector

Healthcare affordability has become a major concern in China, as medical spending has risen faster
than the country’s economy (Zhang et al. 2022). Corruption is widely viewed as an important
contributor, particularly through pharmaceutical kickbacks and fraud against public insurance funds
(e.g., Rose-Ackerman and Tan 2014; Xu and Yuan 2022; Fuetal. 2023). The scale of improper fund
use is substantial: by April 2023, the National Healthcare Security Administration had recovered
more than RMB 80.5 billion in misused medical insurance funds (Xinhua 2023a). Since 2013,
President Xi Jinping has made anti-corruption a defining political priority (e.g., Y. Wang 2020;
Cao, Wang, and Zhou 2018; Busting 2019; Fang 2023). Between 2013 and 2024, more than 5.7
million Party members received disciplinary sanctions (Wedeman 2025; CCDI 2026). The health
sector became a prominent target of this campaign in 2023, when ten central agencies launched a
year-long nationwide campaign against medical corruption (National Commission of Supervision
of China 2024; Chinacom Finance Channel 2024).

3.4.1 Roots of Drug-Related Corruption in Chinese Public Hospitals

The prevalence and scale of pharmaceutical corruption in China cannot be explained solely by the
misconduct of individual physicians. Corruption grew out of a basic contradiction in the financ-
ing of public hospitals. Public hospitals provide most hospital-based care in China: in 2019, they
accounted for 85.2% of all hospital visits and 82.6% of hospital admissions (National Health Com-
mission of China 2021). Yet government support covered only a fraction of their operating costs.
As market reforms proceeded after 1978, the share of public hospital revenue supplied by govern-
ment subsidies fell from 32.2% to roughly 10% by the late 2000s (e.g., Yip and Hsiao 2014; Xu
et al. 2019; Jakovljevic et al. 2023). At the same time, the legacy of socialist provision remained
embedded in state-administered prices intended to keep basic care broadly affordable. Many clin-
ical services were priced below the cost of providing them (Zang, Zhou, and Zhao 2021). Public

hospitals were thus charged with responsibilities that their formal funding did not cover.

Historically, the state attempted to address this financing gap by allowing hospitals to add a
regulated markup to the drugs they dispensed, an arrangement known as yiyao yangyi, or “using
drugs to support medicine.” By the early 2000s, drug sales accounted for more than 40% of public
hospital revenue (Xu et al. 2019).

This dependence on drug revenue intersected with a fragmented pharmaceutical market in

which suppliers competed intensely for hospital access. Because patients generally filled prescrip-
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tions at the hospitals where they received care, hospitals were major gatekeepers to pharmaceutical
sales and retained substantial discretion over procurement and prescribing. Firms had strong incen-

tives to influence those decisions through personal relationships, commissions, and other benefits.

This arrangement partly eased hospitals’ financing problem, but it did so by tying their revenue
to drug sales. When procurement and prescribing followed private financial incentives rather than
medical need, patients and public insurance funds bore the costs of unnecessary prescriptions and

more expensive drugs (e.g., Tam 2011; Rose-Ackerman and Tan 2014).

Beginning in 2009, China sought to weaken this system by gradually introducing a Zero-
Markup Drug Policy to reduce hospitals’ dependence on pharmaceutical sales (e.g., Fang etal. 2021;
Cheng et al. 2021; National Health and Family Planning Commission of China 2017). Under the
policy, hospitals could no longer sell covered drugs above their procurement cost. The lost income
was supposed to be replaced through higher prices for medical services, increased government

support, and improvements in hospital efficiency.

In practice, however, these replacements proved largely insufficient. A nationwide study of
136 tertiary public hospitals found that the share of revenue derived from medicines declined after
the policy, but the government-subsidy share changed little overall (Cheng et al. 2021). The same
concern with affordability that had kept clinical-service prices low also constrained how far they

could be raised to replace lost drug income (Zang, Zhou, and Zhao 2021).

The Zero-Markup Drug Policy removed the authorized markup but did not close the underlying
financing gap. Nor did it eliminate the sales-based pharmaceutical model or hospitals’ discretion
over procurement and prescribing. Informal exchanges between pharmaceutical firms and hospital
personnel therefore remained deeply embedded. A study of 3,546 medical-corruption cases be-
tween 2013 and 2019 found that bribery accounted for 68.1% of the cases. Nearly 80% of bribe
recipients were healthcare providers, while most bribe payers were suppliers of pharmaceuticals,

medical equipment, or medical consumables seeking to promote their products (Fu et al. 2023).

3.4.2 Cracking Down on Corruption: NVBP and the 2023 Campaign

Persistent corruption in pharmaceutical sales and the continued rise in drug and healthcare expen-
diture prompted further government intervention. Specifically, this chapter focuses on two major
interventions: the National Volume-Based Procurement (NVBP) program, which centralized pro-
curement for selected drugs to lower their prices while reducing hospitals’ discretion over market

access; and the 2023 anti-corruption campaign, which directly targeted corrupt conduct in the sector
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through investigation and punishment.

National Volume-Based Procurement (NVBP) The National Volume-Based Procurement (NVBP)
program reorganized the purchase of selected drugs by pooling demand across hospitals and award-

ing supply contracts through centralized bidding. The program emerged in response to rapidly ris-

ing pharmaceutical expenditure. Between 2009 and 2017, pharmaceutical spending in China more

than doubled, reaching RMB 1.82 trillion. Drugs accounted for 34% of total healthcare spending,

compared with an OECD average of 16% and shares of 18% in Japan and 20% in South Korea

(Chen et al. 2021). NVBP sought to use the government’s purchasing power to lower the prices of

widely used, mostly off-patent drugs.

Winning bids for the initial “4+7” pilot were announced in December 2018, and implementation
began in March 2019.> The pilot centralized procurement for 25 drugs across 11 cities: Beijing,
Tianjin, Shanghai, Chongqing, Shenyang, Dalian, Xiamen, Guangzhou, Shenzhen, Chengdu, and
Xi’an (State Council 2019). Hospitals submitted purchase commitments in advance, manufacturers
competed through a centralized bidding process, and winning firms received committed purchase

volumes (Yang et al. 2021).

Although NVBP did not state anti-corruption as its main goal, the reform significantly disrupted
the informal exchanges surrounding pharmaceutical procurement. For covered drugs, decisions
over suppliers, prices, and committed volumes shifted from individual hospitals to the centralized
bidding process. This reduced hospitals’ leverage over market access and made informal payments
to hospital procurement officials less valuable. In short, NVBP narrowed the discretion on which
informal exchanges had depended (Zhu et al. 2023).

The 2023 National Anti-Corruption Campaign In 2023, the health sector became a prominent
target of Xi Jinping’s broader anti-corruption campaign. At the January plenary session of the
Central Commission for Discipline Inspection (CCDI), X1 Jinping called for deeper rectification
in sectors “where power is concentrated, funds are abundant, and resources are rich,” explicitly
naming pharmaceuticals (Xinhua 2023b). In July, the National Health Commission and nine other
central agencies launched a nationwide campaign targeting corruption throughout pharmaceutical
production, supply, sales, use, and reimbursement (National Commission of Supervision of China
2024).

Enforcement increased sharply after the campaign began. As Figure 3.1 shows, publicly re-

2. NVBP subsequently expanded nationwide through additional procurement rounds covering an increasingly large
set of drugs. See Appendix Figure 3.5.
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ported investigations of municipal-level and more senior healthcare officials rose markedly in 2023.
By December 2024, the National Commission of Supervision reported that authorities had opened
cases against 52,000 people in the medical sector, disciplined 40,000, and referred 2,634 for pros-
ecution (National Commission of Supervision of China 2024). As enforcement intensified, par-
ticipating in drug-related corruption became substantially riskier and more costly for both hospital

personnel and pharmaceutical firms.
National corruption cases in health sector
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Figure 3.1: Publicly reported healthcare corruption cases, 2014—June 2025. The figure plots hand-collected
counts of cases involving municipal-level and more senior healthcare officials disclosed by the CCDI and
provincial disciplinary inspection authorities across 31 provincial-level units, excluding Hong Kong, Macau,
and Taiwan. See Appendix A1.3 for details on data collection.

3.4.3 Did Healthcare Affordability Improve?

Both interventions were expected to reduce the financial burden of healthcare. NVBP centralized
procurement and reduced local discretion in order to lower drug prices, while the 2023 campaign

targeted corrupt practices widely blamed for increasing costs to patients and public insurance funds.

In some sense, both policies produced visible results on their own terms. In the first round of
NVBP, winning prices fell by an average of 52% relative to the lowest 2017 procurement prices,

with reductions ranging from 25% to 96% across drugs (e.g., Tang et al. 2019; Yuan et al. 2021).3

3. Lower procurement prices do not necessarily mean equivalent reductions in patient-facing expenditure. Hospitals
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The 2023 campaign likewise sharply increased enforcement against medical corruption (see Fig-
ure 3.1). But did they ultimately reduce the financial burden of care?

Per-capita Health Expenditure vs Outpatient Drug Fee
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Figure 3.2: Trends in per-capita health expenditure and outpatient drug fees, 2010-2023. The red line,
measured on the left vertical axis, shows per-capita total health expenditure in RMB. The blue lines, measured
on the right vertical axis, show outpatient drug fees per visit in RMB: the solid line represents public hospitals,
and the dashed line represents hospitals overall. Data are drawn from the China Health Statistics Yearbooks.
See Appendix A1.2 for details.

The national expenditure trends show no clear evidence that healthcare indeed became more
affordable. Figure 3.2 shows that health expenditure continued to increase after the introduction of
NVBP. Outpatient drug fees paused briefly but did not enter a sustained decline. By the time the
2023 campaign began, the sharp reductions in procurement prices achieved through NVBP had not
produced a similarly clear improvement in the overall affordability of care.

These discouraging trends make China’s health sector a useful case for rethinking conventional
accountability expectations. If lower drug prices and reduced corrupt extraction simply removed
waste, healthcare should have become more affordable. Capacity-bearing corruption offers a pos-
sible explanation for why it did not. Both interventions disrupted informal arrangements through

which hospitals obtained resources and coordination, without replacing those supports or closing

and physicians may increase the quantity of treatment, substitute toward drugs not covered by NVBP, or expand other
chargeable services.
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the underlying financing gap.

The next sections evaluate the argument using complementary evidence. The quantitative anal-
ysis focuses on the financial channel, estimating how the interventions affected patient-facing ex-
penditure and whether the effects were larger where hospitals had depended more heavily on drug
revenue. The qualitative analysis focuses on the relational channel, tracing how repeated ties be-
tween hospitals and pharmaceutical actors supported everyday coordination and what happened

when reform made those ties harder to sustain.

3.5 Data and Empirical Strategy

The quantitative analysis combines a balanced province-year panel from the China Health Statistics
Yearbooks, official records of NVBP implementation, and hand-collected disclosures of healthcare-
corruption investigations. The expenditure panel covers all 31 provincial-level units from 2010
through 2023.4

3.5.1 Data

Treatment: NVBP Exposure The principal treatment is exposure to the initial “4+7” NVBP pilot.
The pilot began implementation in March 2019 and covered four provincial-level municipalities
and seven other cities (State Council 2019). In participating locations, procurement of covered
drugs shifted to nationalized competitive bidding, which reduced hospitals’ discretion and nar-
rowed the opportunities for kickbacks and other corrupt exchanges surrounding procurement. Be-
cause the health-expenditure data are reported at the province-year level, I classify a province as
exposed if it contained at least one original pilot city. The eleven pilot locations correspond to nine
province-level units. The resulting measure captures early province-level exposure to a reform

initially implemented at the city level.’

Dependent Variable: Healthcare Affordability Healthcare affordability is the primary outcome
of interest because both NVBP and the anti-corruption campaign were expected to reduce the fi-
nancial burden of care by lowering pharmaceutical costs and curbing corrupt extraction. I measure

affordability using average total health expenditure per visit and average drug expenditure per out-

4. See Appendix A1.2 for details on the collection and harmonization of the data.
5. The treatment does not imply that every hospital in an exposed province entered the pilot simultaneously or that
other provinces remained permanently outside NVBP, which subsequently expanded nationwide.
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patient visit at public hospitals,® with higher values indicating lower affordability. These measures
capture the total cost associated with an average outpatient encounter, regardless of how that cost
is ultimately distributed.” Total expenditure provides a broad measure of the cost of care, while
drug expenditure isolates the component most directly affected by pharmaceutical procurement

and prescribing.

Moderator: Pre-Reform Drug Dependence as a Proxy for Corruption-Related Informal Ca-
pacity The moderating variable of interest captures the financial dimension of pre-reform infor-
mal capacity: the extent to which public hospitals depended on drug-centered transactions through
which corruption-linked resources could be generated. Ideally, this dependence would be measured
using the commissions, side payments, and other informal resources available to hospitals before
reform. Because such transfers are designed to evade formal oversight, I instead use the pre-reform
importance of outpatient drug expenditure as an observable proxy for hospitals’ exposure to this

financial channel.

The proxy follows from the organization of outpatient pharmaceutical sales. Patients generally
consulted physicians and filled the resulting prescriptions at the same hospital, directly connecting
prescribing decisions, hospital dispensing, and suppliers’ access to the hospital market. Because
commissions and kickbacks were commonly tied to procurement and prescribing volumes, greater
dependence on drug sales could generate more informal revenue (e.g., Tam 2011; Rose-Ackerman
and Tan 2014). The Zero-Markup Drug Policy removed hospitals’ authorized margin on drug sales
but did not eliminate informal payments tied to procurement and prescribing. Drug sales should
therefore no longer have provided a formal source of hospital profit, but they could still generate

informal resources through commissions and kickbacks.

For each province p, let D, 5017 denote average drug expenditure per outpatient visit in public
hospitals. Let [, 9917 denote average total healthcare expenditure per outpatient visit. I calculate

pre-reform drug dependence as:

6. I retain corresponding measures of inpatient expenditure per admission for the later analysis of alternative expla-
nations. Inpatient admissions involve a broader combination of drugs, procedures, diagnostic tests, medical consum-
ables, and other services. The inpatient measures provide a useful comparison for assessing whether the results are
concentrated in drug-centered outpatient encounters or reflect broader changes in hospital expenditure.

7. For reference, in 2017, government health expenditure accounted for 28.91% of total health expenditure, social
health expenditure for 42.32%, and individual out-of-pocket expenditure for 28.77%. By 2023, the corresponding
shares were 26.7%, 46.0%, and 27.3%. Social health expenditure includes public health insurance but also commercial
insurance and other social spending. These are system-wide shares, drawn from the China Health Statistics Yearbooks,
and do not directly decompose each outpatient bill. The shares remain relatively stable over time.
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Drug Dependence,, = M. 3.1
p,2017
The ratio captures the share of total expenditure for an average outpatient visit attributable to
drugs. A higher value indicates greater reliance on the drug-centered financial channel that NVBP
subsequently disrupted. I use this measure as a proxy for dependence on corruption-linked financial
resources rather than as a direct measure of corruption. Across provinces, the mean baseline share
was 41.6%, with an interquartile range of 39.2% to 44.0%.

The measure is fixed using data from 2017, the last calendar year entirely preceding the an-
nouncement and implementation of the initial NVBP pilot. Measuring drug dependence before
reform prevents subsequent hospital adjustments from affecting the proxy. It captures how heavily
hospitals depended on the relevant financial channel before NVBP, rather than how strongly that
channel was later disrupted.

Secondary Intervention: Measuring Anti-Corruption Campaign Enforcement NVBP had al-
ready reduced hospitals’ discretion over pharmaceutical procurement when the 2023 anti-corruption
campaign increased the risks associated with the corrupt exchanges that remained. Because the
campaign was nationwide, the secondary analysis uses differences in observed enforcement inten-

sity across provinces rather than a treated-versus-untreated comparison.

I measure enforcement intensity using hand-collected cases involving municipal-level and more
senior healthcare officials disclosed by the CCDI and provincial disciplinary inspection authorities.
In 2023, 23 provinces reported at least one qualifying case. Because data collection covered all 31
provincial-level units, the remaining eight provinces are coded as having zero publicly reported

cases. The resulting counts are standardized across all 31 provinces.

The investigation count captures the intensity of publicly observed enforcement rather than
the underlying prevalence of corruption or the value of informal resources lost. It is conceptually
distinct from the 2017 drug-share measure. The drug share captures hospitals’ prior dependence on
the drug-centered channel, whereas the investigation count captures the strength of the subsequent
effort to disrupt corrupt exchanges.

3.5.2 Empirical Strategy

The primary analysis uses a difference-in-differences design comparing early-exposure provinces

with other provinces before and after NVBP began in 2019. The competing hypotheses are:
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H, Conventional accountability account: NVBP should improve affordability by reducing in-
flated drug prices and corrupt extraction. The largest improvements should occur where pre-
reform drug dependence was highest because those provinces had the most distorted activity
to remove. For expenditure outcomes, this implies a negative average effect and a negative

moderating effect.

Hy Capacity-bearing account: The effect of NVBP should depend on hospitals’ prior reliance
on the drug-centered financial channel. Where that dependence was greater, removing the
channel should produce smaller affordability gains or even increases in expenditure. This

implies a positive moderating effect.

Difference-in-Differences Let Pilot, indicate the early-exposure provinces defined above, and let
Post; equal one from 2019 onward. Their interaction, NVBP,; = Pilot, x Post,, is the treatment
indicator. Let ﬁf)p denote the mean-centered 2017 drug-dependence measure defined in Equa-

tion 3.1. I estimate:

Y=o, +N+p (Postt X ]jl/)p>
— 3.2)
+ 0 (Pilot, x Post;) + 6 <Pi10tp X Post; x DDp> + Ept-

The baseline difference-in-differences specification omits both terms involving ﬁf)p and es-
timates the average post-2019 difference associated with early exposure. Equation 3.2 adds the
lower-order interaction between the post period and baseline drug dependence. This term al-
lows high-dependence provinces in both groups to follow a different post-2019 path, so 6 isolates
whether that relationship changed differentially in early-exposure provinces. The time-invariant
lower-order terms are absorbed by province fixed effects, while the post-period indicator is ab-

sorbed by year fixed effects.

Because drug dependence is mean-centered, S is the estimated early-exposure effect at the
sample mean of pre-reform dependence. Negative coefficients indicate improved affordability,
while positive coefficients indicate increased expenditure. The principal theoretical coefficient is
6. The conventional account predicts § < 0, whereas the capacity-bearing account predicts 6 > 0.

Standard errors are clustered by province.

Dynamic Effects and Parallel Trends I estimate an event-study version of the moderated difference-

in-differences model to examine the timing of the effect on total outpatient expenditure and assess
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parallel trends. Let EF indicate event year k relative to the 2019 implementation of NVBP. The

specification is:

Y;)t:()[p—i—/\t—i— Zpk(EfXIS\I/)p)

kel
k#£-1
+ Pilot, x E*
cK
k#—1
+ 3 6 (Pilotp x EF x liﬁp) +ep
kel
k#—1

Here, Y}, is total outpatient expenditure per visit at public hospitals. The dynamic analysis cov-
ers 2010-2023, with 2018 (kK = —1) as the omitted reference year. The specification includes the
two lower-order interactions associated with the triple interaction. The coefficients of interest, 0y,
show how the expenditure effect of early NVBP exposure varied with pre-reform drug dependence

in each year relative to 2018.

Identification requires that, absent early NVBP exposure, the relationship between baseline
drug dependence and changes in total outpatient expenditure would have evolved similarly in early-
and later-exposure provinces. The pre-2019 coefficients 6, provide a direct test of this moderated
parallel-trends assumption, while the post-2019 coefficients trace when the heterogeneous effect

emerged and whether it persisted.

Secondary Analysis of the 2023 Campaign To evaluate the cumulative exposure to NVBP and

the campaign, I add three campaign terms to the moderated NVBP specification:

Y;)t =, + At
+45 (Postt X ﬁ)p> + SNVBP,,
+0 (NVBP,, x DD,
(3.4)
+ 71 (Pilot, x Campaign,)
+ 2 (Compien, 3,

+ 73 (Pilotp x Campaign, x C~’p> + Ept-

Here, NVBP,, = Pilot, xPost; is the early-exposure treatment indicator defined above. Campaign,
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equals one in 2023, and 6’1, is standardized enforcement intensity. The campaign indicator is ab-
sorbed by the year fixed effects, while the time-invariant enforcement measure and its interaction

with pilot status are absorbed by the province fixed effects.

The coefficient v, captures the additional 2023 difference between early- and later-exposure
provinces at average enforcement intensity. The coefficient v captures the association between
enforcement intensity and expenditure among later-exposure provinces. The triple-interaction co-
efficient 5 shows whether that association differed in provinces that had already experienced the
original NVBP pilot. A positive 73 would be consistent with cumulative disruption: stronger
enforcement would produce less improvement, or greater deterioration, where the drug-centered

channel had already been weakened by earlier NVBP exposure.

Because the campaign began in 2023 and the expenditure data end that year, the analysis cap-
tures only its onset.® The three-way interaction is also identified from only 31 provinces, including

nine early-exposure provinces. This analysis is a secondary test of the compounding argument.

3.6 Results

3.6.1 Average and Moderated Effects on Outpatient Expenditure

Table 3.1 reports the baseline and moderated difference-in-differences estimates. Columns 1 and
2 provide the average early-exposure comparison. Rather than falling after NVBP, total outpa-
tient expenditure increased by RMB 46.23 per visit in early-exposure provinces relative to other
provinces, while outpatient drug expenditure increased by RMB 12.41. These average estimates
run counter to the conventional expectation that reducing drug prices and procurement rents would

translate directly into lower expenditure.

Columns 3 and 4 report the principal test. At the mean level of pre-reform drug dependence,
early NVBP exposure was associated with RMB 33.82 more in total outpatient expenditure and
RMB 7.86 more in drug expenditure per visit. A 10-percentage-point increase in the 2017 drug
share was associated with an additional RMB 76.25 in total outpatient expenditure and RMB 18.42
in outpatient drug expenditure after early exposure. The estimates contradict the conventional ac-

countability prediction and are consistent with the capacity-bearing account.

The implied effects also increase across the observed distribution of baseline dependence. At

the twenty-fifth percentile of drug dependence, the estimated early-exposure effect on total outpa-

8. The annual expenditure measures combine months before and after the campaign’s July 2023 launch.
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Table 3.1: Early NVBP Exposure, Pre-Reform Drug Dependence, and Outpatient Expenditure

Baseline DID Moderated DID
Total Drug Total Drug
expenditure expenditure expenditure expenditure
Early exposure x Post 46.23* 12.41* 33.82% 7.86*
(15.67) (4.97) (7.56) (2.94)
Post x Drug dependence — — -36.93 54.12
(118.79) (67.59)
Early exposure x Post x Drug dependence — — 762.51* 184.21*
(251.49) (72.80)
Effect of a 10-percentage-point higher drug share — — 76.25*%* 18.42*
(25.15) (7.28)
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 434 434 434 434
Within R? 0.233 0.114 0.442 0.277

Notes: Dependent variables are measured in RMB per outpatient visit at public hospitals. Drug dependence is the
mean-centered 2017 share of total outpatient expenditure attributable to drugs. The penultimate row rescales the
triple-interaction coefficient to a 10-percentage-point increase in the baseline drug share. Positive coefficients
indicate higher expenditure and thus lower affordability. Province-clustered standard errors are in parentheses.
*p < 0.05, **p < 0.01, ***p < 0.001.

tient expenditure was RMB 15.48 and was not statistically distinguishable from zero. The corre-
sponding effect rose to RMB 30.38 at the median and RMB 52.27 at the seventy-fifth percentile;
both were statistically significant. The same ordering appears for drug expenditure. This suggests
that deterioration in affordability was concentrated in provinces that had depended more heavily

on the drug-centered channel before NVBP.

The total-expenditure estimates are substantially larger than the drug-expenditure estimates.
This pattern suggests that the consequences of disrupting the drug-centered channel were not con-
fined to the price of medicines themselves. It is consistent with hospitals adjusting through other

components of the outpatient encounter.

3.6.2 Dynamic Moderating Effects

Figure 3.3 traces the moderating effect of baseline drug dependence on total outpatient expenditure.
The coefficients are rescaled to show the additional expenditure associated with a 10-percentage-
point higher 2017 drug share. None of the individual pre-2019 estimates is statistically distinguish-

able from zero, and the estimates are close to zero immediately before the reform. The moderating
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effect also remains small in 2019. It becomes positive and statistically significant in 2020 and

remains so through 2023, ranging from approximately RMB 52 to RMB 91 per visit.

Dynamic moderating effect of pre-reform drug dependence
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Figure 3.3: Dynamic moderating effect of pre-reform drug dependence on total outpatient expenditure.
Points report the estimated additional effect of early NVBP exposure associated with a 10-percentage-point
higher 2017 outpatient drug share. The omitted reference year is 2018. Bars show 95% confidence intervals
based on standard errors clustered by province. All specifications include province and year fixed effects.

The delayed emergence of the relationship is consistent with an organizational adjustment pro-
cess rather than an immediate mechanical response to lower procurement prices. Hospitals more
exposed to the disrupted financial channel did not show a clear change in the first implementation
year, but average expenditure per outpatient visit subsequently increased more in provinces with
greater baseline dependence. This temporal pattern suggests that the consequences accumulated as

the procurement reform took hold.

3.6.3 The 2023 Anti-Corruption Campaign and Cumulative Disruption

The secondary analysis examines whether the 2023 anti-corruption campaign operated differently
in provinces that had already experienced the original NVBP pilot. Table 3.2 reports models that
interact the campaign year, prior pilot exposure, and province-level enforcement intensity while

retaining the terms from the moderated NVBP specification.

The campaign estimates point in the direction anticipated by the compounding argument. At

average enforcement intensity, provinces exposed to the original NVBP pilot experienced an addi-
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Total expenditure Drug expenditure

Existing NVBP terms
Early exposure x Post 31.57 7.37*
(7.32) (3.09)
Post x Drug dependence -49.41 49.28
(112.80) (66.94)
Early exposure x Post x Drug dependence 773.10%* 189.10"
(248.40) (72.14)
Effect of a 10-percentage-point higher drug share 77.31* 18.91*
(24.84) (7.21)
Campaign terms
Prior early exposure x Campaign year 13.87 3.09
(10.30) (3.52)
Campaign year x Enforcement intensity -7.60 -2.94
(6.03) (1.57)
Prior early exposure x Campaign year x Enforcement intensity 5.91 2.96
(7.88) (2.07)
Province fixed effects Yes Yes
Year fixed effects Yes Yes
Observations 434 434
Within R? 0.449 0.282

Notes: Dependent variables are measured in RMB per outpatient visit at public hospitals. Drug dependence is the
mean-centered 2017 outpatient drug share. The campaign year is 2023. Enforcement intensity is the standardized
number of publicly reported cases involving municipal-level and more senior healthcare officials in each province
during 2023. Provinces with no qualifying reported cases are coded as zero. Province-clustered standard errors

are in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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tional RMB 13.87 increase in total outpatient expenditure and an additional RMB 3.09 increase in
drug expenditure during 2023 relative to later-exposure provinces. Stronger enforcement was asso-
ciated with lower expenditure among later-exposure provinces: a one-standard-deviation increase
in observed enforcement corresponded to RMB 7.60 less in total expenditure and RMB 2.94 less

in drug expenditure per visit.

The positive three-way interactions indicate that these reductions were attenuated in provinces
that had already experienced the original NVBP pilot. For every standard-deviation increase in
enforcement intensity, prior pilot exposure offset the estimated reduction by RMB 5.91 for total
expenditure and RMB 2.96 for drug expenditure. At one standard deviation above average en-
forcement, the implied additional campaign-year difference associated with prior pilot exposure
was RMB 19.78 in total expenditure and RMB 6.05 in drug expenditure.

This pattern is consistent with the capacity-bearing account. Enforcement intensity was associ-
ated with lower costs in later-exposure provinces, as a conventional accountability account would
anticipate, but those apparent gains largely disappeared where hospitals had already experienced
the earlier procurement disruption. The estimates suggest that the consequences of a second inter-

vention depended on whether the drug-centered channel had already been weakened.

I am cautious in interpreting this evidence because the estimates remain imprecise. None of the
campaign coefficients or three-way interactions is individually statistically significant. The cam-
paign began in 2023, so the expenditure data capture only its onset, and the three-way interaction
relies on a small number of early-exposure provinces. Investigation counts may also reflect under-
lying corruption and disclosure practices in addition to enforcement intensity. These results should
be treated as suggestive evidence consistent with cumulative disruption, not as a definitive estimate

of the campaign’s effect.

Importantly, adding the campaign interactions leaves the principal NVBP result almost un-
changed. A 10-percentage-point higher baseline drug share remains associated with an additional
RMB 77.31 in total outpatient expenditure and RMB 18.91 in outpatient drug expenditure after
early NVBP exposure. These estimates are nearly identical to those in the primary specification,
indicating that the geographic distribution of campaign enforcement does not account for the main

relationship between pre-reform drug dependence and post-NVBP affordability.
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3.6.4 Corroborating Evidence from Firm Expenditure Patterns

One possible interpretation of the above results is that NVBP failed to meaningfully disrupt corrup-
tion. To assess this possibility, I examine complementary expenditure patterns among more than

200 listed Chinese pharmaceutical firms, using financial data collected from their annual reports.’

Pharmas shifted spending from sales to R&D after NVBP
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Figure 3.4: Selling expenditure relative to R&D expenditure among listed Chinese pharmaceutical firms,
2015-2024. The figure shows the annual ratio of selling expenditure to R&D expenditure constructed from
firms’ disclosed financial statements. The red dashed line marks the implementation of NVBP in 2019.

Selling expenditure is not a direct measure of corruption. It includes legitimate marketing,
distribution, sales personnel, and other commercial activities. Yet pharmaceutical commissions
and kickbacks were commonly organized through sales departments, marketing intermediaries,
and hospital-facing promotional activities (e.g., Tam 2011; Rose-Ackerman and Tan 2014; Fu et
al. 2023). Changes in selling expenditure relative to other firm activities consequently provide an
indirect measure of firms’ reliance on the commercial channels through which informal payments

had operated.

Figure 3.4 shows a pronounced change after NVBP. Before the reform, listed pharmaceutical
firms devoted between 3.3 and 4.6 times as much to selling expenditure as to R&D. The ratio

remained 4.2 in 2019 but subsequently declined, approaching 1.5 by 2024. The change indicates

9. See Appendix Al.1 for details on data collection.
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a sustained decline in selling expenditure relative to R&D after the introduction of centralized

procurement.

This descriptive pattern does not establish the causal effect of NVBP or reveal what portion
of selling expenditure had financed corrupt activity. It does, however, make it less plausible that
NVBP left supplier-side commercial practices entirely untouched. By determining supplier access
and committed volume through centralized bidding, NVBP reduced the value of cultivating indi-
vidual hospitals and prescribers. The declining relative weight of selling expenditure is consistent

with firms devoting fewer resources to those relationship-based channels.

3.7 Qualitative Evidence: How Reform Disrupted Informal Relationships

The quantitative analysis examines the financial dimension of informal capacity, showing that af-
ter early NVBP exposure, the amount charged for the average outpatient visit increased more in
provinces whose public hospitals had depended more heavily on the drug-centered channel before
reform. The qualitative analysis turns to the relational dimension of informal capacity: the trust
and channels of coordination that developed through repeated corrupt exchange, and how they were

subsequently affected by anti-corruption efforts.

The evidence comes from fieldwork conducted at multiple sites across China between 2023 and
2026. I interviewed physicians, hospital administrators, pharmaceutical employees, and officials
involved in regulation and procurement, while also observing everyday work and interactions in
public and private hospitals and pharmaceutical companies, including the work of pharmaceuti-
cal representatives.!® I use this evidence to trace processes rather than estimate the prevalence of
particular practices, focusing on how participants understood the relationships surrounding phar-
maceutical sales, how those relationships supported routine hospital activity, and what happened

when reform disrupted them.

3.7.1 From Collective Exchange to Fragmented Coordination

Before NVBP, drug-related corruption in many public hospitals was organized collectively through
clinical departments. Pharmaceutical firms often approached department heads or other senior
physicians, who could coordinate participation across prescribers. Commissions linked to pre-

scription volume were pooled and distributed as supplementary bonuses to everyone in the de-

10. Because the research concerns potentially incriminating conduct and ongoing enforcement, I withhold respon-
dents’ names, institutional affiliations, and field sites. Respondents are identified only by their general institutional
roles.
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partment. Given the relatively limited formal compensation of public-hospital physicians, respon-
dents described these payments as having become part of routine income. One physician called
the arrangement a “shared crime”: its participants shared the proceeds, understood how the system

operated, and faced a common risk if it was exposed.

Mutual implication also made the department a protected space for exchanging information.
Senior doctors taught junior colleagues which offers involved products they considered clinically
reliable and warned them against “bad bribes” attached to products of questionable quality. These
distinctions neither legitimized the payments nor ensured that prescribing followed medical need,
but they reduced uncertainty about suppliers and products. Because exposure threatened everyone

involved, participants could discuss such matters candidly within the group.

Pharmaceutical firms also financed conference registration, travel, academic meetings, and re-
search collaborations for which hospitals and physicians had limited formal resources. This sup-
port was especially valuable because research output and publications have commonly been tied to
promotion and bonuses in Chinese tertiary public hospitals (Shen et al. 2022). Illicit commercial re-
lationships supported activities with legitimate professional functions, including clinical exchange,

research, and the maintenance of professional networks.

Corruption thus operated as a form of departmental infrastructure. A durable relationship with a
department head gave a firm access to a group of prescribers while providing physicians with com-

pensation, information, and professional support that the formal organization did not fully supply.

NVBP weakened this infrastructure significantly. As centralized procurement expanded to
cover more widely used medicines, procurement discretion shifted away from individual hospi-
tals and departments. Firms had less reason to pay department heads for access allocated through

centralized bidding, making prescription-linked pools increasingly difficult to sustain.

The opportunities that remained were narrower and less evenly distributed. Physicians de-
scribed a shift toward self-pay drugs and services outside public insurance coverage, where hos-
pitals retained greater discretion. Access depended heavily on specialty and patient population.
Dermatology departments, for example, could combine self-pay products with cosmetic and other
specialized services, whereas departments centered on common insured treatments had fewer com-
parable options. A broadly shared departmental pool was replaced by resources tied to particular

specialties and individual physicians, fragmenting the earlier collective arrangement.

The 2023 campaign further changed the consequences of mutual implication. Healthcare se-

curity bureaus investigated inappropriate insurance claims, fraudulent billing, and other misuse of
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public funds, sometimes imposing repayment demands or penalties at the departmental level. Re-
spondents described recently hired physicians being expected to contribute toward penalties for
practices that had begun before they joined the hospital. What had once bound colleagues through
shared gains could now expose them to liabilities for conduct they had neither initiated nor benefited

from.

These risks changed everyday interactions. Physicians became more guarded when discussing
prescriptions, billing practices, and inherited departmental routines because they could not know
whether a colleague’s prior decision was part of a corrupt arrangement. As a result, physicians
increasingly looked for reasons to avoid cross-departmental consultations, or huizhen, even when
a patient had a legitimate medical need. Joining a case could implicate the consulting physician in
a corrupt arrangement they knew nothing about, so doctors often preferred to decline rather than
assume that risk. In the past, a physician might have agreed to help a colleague and maintain a good
relationship with another department. Under heightened enforcement, that informal expectation of
reciprocity weakened, leaving some patients without specialist input they might otherwise have

received.

Together, these changes weakened the relationships on which collaborative patient care had
relied. Information moved less freely, consultation carried greater personal risk, and physicians
had stronger incentives to protect themselves rather than assume collective responsibility for dif-
ficult cases. Some respondents also connected the growing pressure and uncertainty to physicians
leaving public hospitals, further weakening continuity within departments. The reforms curtailed
corrupt exchange, but they did not replace the compensation, information, and coordination that

had traveled through the same relationships.

3.7.2 The Loss of Hospital-Firm Information Channels

A second disruption affected relations between hospitals and pharmaceutical firms. Its effects were
visible at hospital entrances and outside clinical offices, where signs prohibiting pharmaceutical
representatives became increasingly common. These restrictions targeted relationships associated
with kickbacks and prescription-based commissions, but they also made legitimate contact with

representatives a source of suspicion.

Before the crackdown, pharmaceutical representatives carried more than payments and promo-
tional materials. They also moved information through a technically complex market that hospitals

often lacked the personnel to evaluate independently. A senior official involved in local procure-
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ment described one department in which only two staff members reviewed procurement applica-
tions covering roughly one hundred drugs. Determining whether a drug was appropriately priced
or a new piece of equipment represented a meaningful upgrade required detailed knowledge of
manufacturers, production processes, local distributors, and competing products. Differences that

appeared minor on paper could matter considerably in practice.

Physicians had clinical expertise but not necessarily access to commercial and manufacturing
knowledge. Representatives and local agents often knew which factories had persistent quality
problems, how domestic products compared with multinational alternatives, whether quality checks

could be manipulated, and whether a purported improvement offered meaningful clinical value.

Although representatives had obvious commercial interests, many were playing a long game.
Local pharmaceutical markets operated as small, stable professional circles. Representatives might
change employers and products, but they continued selling to the same hospitals, physicians, and
administrators, so their reputations followed them across jobs. Respondents distinguished those
seeking “long money” from those pursuing a quick sale. Concealing a serious problem might

secure one transaction but jeopardize future access to the entire local market.

Corrupt exchange deepened this reputational trust by making representatives, physicians, and
hospital administrators members of the same insider circle. Meals, excursions, and fishing trips
paid for by pharmaceutical firms sustained improper influence, but they also created settings in
which participants interacted as friends rather than arm’s-length buyers and sellers. Within these
relationships, representatives sometimes disclosed weaknesses in their own products, problems
inside particular bids, or advantages held by competitors. Such information was valuable precisely
because it would rarely appear in official documents. Without the trust and mutual implication
created by a durable insider relationship, representatives had little reason to reveal information that

could undermine their own immediate sales.

NVBP reduced the value of cultivating hospitals for drugs covered by centralized procurement.
The 2023 campaign went further by making the relationship itself risky. Physicians avoided rep-
resentatives because even a legitimate meeting could attract suspicion, while representatives lost
access to the informal settings in which frank conversations had occurred. The crackdown restricted

illicit payments, but it also interrupted the flow of information embedded in the same relationships.

Formal channels did not readily replace what had been lost. Physicians who had once learned
about products through industry contacts described turning instead to WeChat articles and Douyin

videos. One contrasted information previously obtained “from the source” with online claims
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whose reliability was difficult to assess. Procurement rules could establish approved prices and
suppliers, but they could not give understaffed officials the specialized knowledge needed to eval-
uate every product, manufacturer, or proposed equipment upgrade. Some respondents complained
that NVBP left hospitals with products they considered cheap and of poor quality, even when they

knew of manufacturers offering better alternatives that had failed to win the bid.

The deterioration of trust also reduced the credit pharmaceutical firms extended to hospitals.
Firms routinely delivered medicines before receiving payment, but familiar hospitals had previ-
ously been allowed longer payment periods because reimbursement and internal approval proce-
dures moved slowly. After the campaign, pharmaceutical firms began demanding payment sooner
and collecting outstanding balances more aggressively. Employees worried that a familiar hospital
leader might suddenly come under investigation, leaving payments delayed or contested, while an
unusually long payment period could itself attract suspicion. The delivery-first system remained,

but the shortened payment periods placed greater pressure on hospital cash flow.

Pharmaceutical representatives certainly did not provide neutral advice, and their relationships
with hospitals distorted prescribing and imposed costs on patients and public insurance funds. The
problem was that enforcement removed these compromised channels without creating independent

sources of information or replacing the commercial trust.

3.8 Conclusion

This chapter asks why successful corruption control does not always produce corresponding im-
provements in public services. I argue that the answer depends not only on how much corruption
a reform removes but also on how corruption was organized before reform. When corrupt ex-
changes recur through stable organizational roles, they can generate resources and relationships
that participants use for purposes extending beyond private extraction. In Chinese public hospi-
tals, drug-linked payments pooled discretionary resources and sustained trusted channels through
which physicians, administrators, and pharmaceutical firms exchanged information and coordi-
nated their work. Such corruption remained costly, exclusionary, and distorting, but it had also

become capacity-bearing.

The empirical evidence shows what happened when two interventions disrupted these arrange-
ments. NVBP reduced hospitals’ discretion over suppliers, prices, and procurement volumes for
covered drugs, weakening the financial basis of hospital-firm exchange. Following early exposure

to the reform, average outpatient expenditure increased more in provinces whose public hospitals
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had higher baseline drug shares. A 10-percentage-point higher baseline drug share was associated
with an additional post-reform increase of approximately RMB 76 in total expenditure and RMB
18 in drug expenditure per outpatient visit. The secondary analysis of the 2023 campaign points to-
ward additional disruption where NVBP had already weakened these arrangements. Field evidence
provides further support by showing how the reforms weakened both cooperation within hospitals

and relationships between hospitals and pharmaceutical firms.

These findings broaden how disappointing anti-corruption outcomes should be interpreted. Ex-
isting explanations often emphasize failures of enforcement, but this chapter identifies another pos-
sibility in which reform genuinely constrains the corruption it targets while service improvement
remains limited because removing illicit transactions does not by itself reorganize the institutions
in which they had become embedded. The organizational consequences of anti-corruption depend
on whether corrupt exchanges were isolated acts of extraction or part of an organization’s working

infrastructure, not only on the severity of corruption or the intensity of enforcement.

Although corruption can become capacity-bearing, reliance on it may delay the construction of
formal alternatives by making underlying deficiencies harder to observe and eventual replacement
more difficult to design. When employees and suppliers absorb organizational shortfalls infor-
mally, supervising authorities face fewer immediate consequences from inadequate funding and
have less visibility into the resources and relationships sustaining performance. Because these sup-
ports operate outside formal budgets and procedures, authorities may not know exactly which func-
tions they perform, while the resources and relationships themselves cannot simply be transferred
into a clean system. Organizations can appear capable until reform removes the arrangements that
had concealed their deficiencies, exposing those weaknesses at precisely the moment when they

must operate without the supports on which they had come to rely.

Several questions remain open, since the evidence identifies the organizational consequences
that followed the disruption of capacity-bearing corruption but cannot determine whether or how
quickly formal institutions eventually replace the functions that were lost, or directly measure every
relational mechanism implicated in that process. Comparative research combining administrative
data with more granular organizational evidence could show how reform sequencing and institu-

tional context shape longer-run adjustment.

The broader policy lesson is that anti-corruption reform cannot be designed solely as an exer-
cise in behavioral deterrence. Where corruption has become organizationally embedded, reformers

must also identify and replace the functions carried by corrupt arrangements, which may require
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formal sources of discretionary financing and reliable information as well as legitimate channels
through which organizational actors can coordinate their work. Without such replacements, suc-
cessful enforcement may expose organizational weaknesses without equipping public institutions
to function through cleaner means. Anti-corruption reform succeeds fully only when public orga-

nizations can perform necessary functions through clean and accountable arrangements.
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Al Data Collection and Cleaning

Al.1 Listed Pharmaceutical Companies’ Annual Reports Data Collection and Al-Assisted

Extraction

The annual-report dataset is built from the universe of pharmaceutical firms listed on the Shanghai
and Shenzhen stock exchanges as of 2026 March. The firm roster contains 262 firms, using the
exchange-sector definition of pharmaceutical companies (%24 114 Hr ).

I then download annual reports for these firms from Sina Finance (FTIRM4%), which provides
firm-year report filings in downloadable PDF or Word format. In total, I have collected 1965
annual-report files in supported formats. To ensure the final panel is based on firms with consistent
temporal coverage, | exclude companies with fewer than 3 annual reports, which leaves a retained
extraction corpus of 1954 firm-year reports. The retained reports span between 2015 and 2024,

although coverage is unbalanced because some firms list later, restructure, or have corrected filings.

The reports are then processed in four stages. First, the corpus is audited locally for search-
ability. For each file, I record its meta data (firm name, report year, file type, document length,
and whether the report is machine-searchable). PDFs are parsed page by page, and for each page,
I measure the amount of recoverable text to classify reports as either searchable or image-heavy.
On average, the searchable ratio is 98%, which justified a text-first extraction strategy rather than
full-report OCR. For Word files, I extract text directly where possible and convert to PDF only

when needed for model-based extraction.

Second, [ randomly draw a diversified sample of 20 reports across firms and years to determine
which variables are disclosed in a sufficiently standardized way for full-corpus extraction. Third,
I use those pilot results to define a narrow extraction schema, centered on variables that are both

substantively informative and consistently reported, as well as to inform prompt generation.

Fourth, I run structured model-based extraction on the full corpus and compile the results into a
firm-year panel. The extraction itself uses ChatGPT 5.4-mini through a structured file-input work-
flow. Each report is passed with a strict extraction prompt (see below) and a JSON schema that
require field-level outputs, source evidence, and explicit missingness. The pipeline first identi-
fies local pages, searching for section headers and keywords associated with variables of inter-
ests including financial statements, R&D, patent disclosure, employee structure, pipeline products,
and policy discussions. These “mini-PDFs” are then sent to ChatGPT 5.4-mini to perform extrac-

tion. The model is instructed never to infer absent values and to mark any field as not_found or
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ambiguous unless the reported number is explicit.

The key variables constructed can be categorized into three groups. First, I extract core numeric
firm-year variables, such as operating revenue, net profit (attributable to the parent company), to-
tal assets, net cash flow, selling expense, administrative expense, finance expense, R&D expense,
capitalized R&D, R&D personnel count, and patent counts. From these numeric variables, I also
compute derived variables such as profit margin, R&D intensity, selling-expense ration, and growth
rates in revenue and net profit. The second group contains list-style variables such as key pipeline
products and key products listed in national health insurance. The third group of variables in-
clude raw text snippets, including business models, policy environment (especially mentionings of
NVBP, NRDL, health insurance, drug approvals, anti-corruption, and the COVID-19 pandemic),

innovation strategy (clinical trials or IND activity), overseas exposure, and financing narratives.

A central design principle in ChatGPT prompt is conservative coding. The extractor is tuned
to prefer missing data over hallucination. In the pilot and sample validations, the best-captured
fields are operating revenue, net profit, cash flow, various expenses, R&D personnel measures,
and patents. The less stable fields such as total liabilities and net profit are retained but flagged as
lower-confidence. As the use of generative Al faces the risk of contamination from nearby numbers,
mislabeled statements, or generic narrative text, the pipeline addresses this by combining ex ante
field selection, local page filtering, schema-constrained extraction, and conservative treatment of

ambiguous values. The used JSON prompt is listed below.

Extraction Prompt

r {

2 "purpose": {

3 "question": "Build scalable annual-report panel data with cost control and
< high capture of central metrics.",

4 "focus": [

5 "revenue level and growth",

6 "net profit level and growth",

7 "R&D vs selling / marketing spending",

8 "innovation inputs and outputs",

9 "overseas exposure and license-out",

10 "stock-market financing / investment narratives",

11 "policy environment including %Eﬁ%/%ﬁﬁi",

12 "reimbursement dependence and portfolio structure",
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"R&D PhD / high-skill workforce structure"
]

I

"core_numeric_ fields": [
"operating_revenue",
"net_profit_parent",
"total_assets",
"net_cash_operating",
"selling_expense",
"administrative_expense",
"finance_expense",
"rd_expense",
"rd_personnel_count",
"rd_personnel_share_percent",
"invention_patent_total"

iE

"optional_numeric_fields": [
"net_profit",
"total_liabilities",
"net_cash_financing",
"cash_from_absorbing_investment",
"rd_capitalized",
"employee_count",
"rd_phd_count"

1,

"list_fields": [
"revenue_composition",
"star_pipeline_products",
"core_reimbursed_products"

15

"text_topics": [
"business_model",
"policy_environment",
"overseas_and_license_out",
"drug_portfolio_and_reimbursement_dependence",

"innovation_strategy",

51
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"clinical_and_ind_activity",
"equity_financing_and_market_story"

1,

"cost_controls": {
"use_gpt": true,
"use_gpt_for_lists": true,
"use_gpt_for_text_topics": false,
"use_gpt_for_missing high priority_numerics": true,
"use_mini_pdf": true,
"mini_pdf_max_pages": 12,

"model": "gpt-5.4-mini"
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Al1.2 Health Yearbook Data Collection and Al-Assisted Extraction

This study uses the China Health Statistics Yearbook (HP[E T AEf#FES 1T L), published by the
National Health Commission of the People’s Republic of China, for national and province-level
information on health system capacity, hospital finance, service delivery, and medical expenditure.
According to the National Health Commission’s official statistics archive, the yearbook is an annual
statistical compilation covering health-sector development and population health across China’ s 31

provinces, autonomous regions, and municipalities (excluding Hong Kong, Macau, and Taiwan).

Because the yearbooks were distributed as separate PDFs, I built the dataset through a super-
vised Al-assisted extraction workflow. The extraction script processed yearbook PDFs for 2010—
2024, split each PDF into 25-page chunks, and stored both intermediate chunk files and structured
outputs in a reproducible directory tree. The script used a two-stage pipeline: a first survey pass
with gpt-5-nano to identify relevant tables within each PDF chunk, followed by a more targeted
extraction pass with gpt-5-mini to transcribe the selected tables into structured JSON and CSV
outputs.

In the survey pass, the model was instructed to scan a PDF chunk for all tables related to prede-
fined “families”, record the likely table title, page, unit, row structure, and probable family match,.
The prompt instructed the model to keep province-by-row tables, relevant national summary tables,
time-series tables, and hospital-type comparison tables. In the extraction pass, the model received
a family-specific prompt containing that family” s description, known title variants, common head-
ers, expected measures, units, and output fields, and was explicitly instructed to extract only clearly

visible values, preserve total rows, return null when a field was absent, without guessing.

The family configuration was assembled from prompt blueprints and then consolidated into a
cleaned JSON dictionary. A separate script parsed blueprint text files into structured configuration
objects containing the family description, title variants, header keywords, detected measures, units,
and row structures. The cleaned family JSON indicates that the original broader categories were
split into more precise families to reduce cross-family contamination, that title variants were pre-
served while year-specific wording was normalized using data_year placeholders. The resulting
15 families are listed in Table 3.3.
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Table 3.3: Health yearbook extraction families
Family Content Example variables
cost Patient cost tables on outpatientand drug_cost_share,

disease cost

hospital_finance

health_expenditure_macro

insurance_admin

insurance_survey

outpatient_service

inpatient_service

bed utilization

bed_stock_capacity

inpatient spending, including drug,
exam, and surgery components.
Disease-specific inpatient cost ta-
bles, usually by diagnosis category.
Hospital revenue and expenditure
tables, including revenue composi-
tion and financing sources.
Macro-level health expenditure ta-
bles on total, government, social,
and personal spending.
Administrative insurance tables on
enrollment, fund flows, reimburse-
ment, and medical assistance.
Survey-based insurance coverage
tables across population groups and
regions.

Outpatient and emergency service
tables, health
checks, and physician workload.

including visits,

Inpatient service tables on admis-
sions, discharges, surgery, mortal-
ity, and stay length.

Bed-use tables on occupancy,
turnover, bed-days, and average
stay.

Bed stock and bed-size distribution
tables, including total beds and bed

groups.

exam_cost_share,
inpatient_daily_cost
disease,
hospital_scope, unit
total_revenue,

drug_revenue

total_health_expenditure,

personal_health_expenditure

fund _income,
fund_expenditure,
maternity_insured
urban_share,
west_share,
uninsured_share
outpatient_visits,
emergency_visits,
resident_avg visits
admissions,
discharges,
mortality_rate
bed_turnover,
bed_occupancy_rate,
avg_length of_ stay
beds total,

licensed_beds

Continued on next page
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Table 3.3: Health yearbook extraction families

Family Content Example variables

hospital_assets_liabilities Hospital balance-sheettablesonas- total_assets,
sets, liabilities, and net assets. total liabilities

equipment_buildings Tables on equipment stock and hos-  equipment_count ,
pital buildings, including area and building_area
equipment counts.

informatization Hospital information infrastructure  computer_terminals,
tables, such as servers, storage, and distribution_share
terminals.

workforce_capacity System capacity tables on institu- hospitals_count,
tions, hospitals, staffing, and beds. = physicians_count,

nurses_count

hospital_workload_efficiencyHospital workload and efficiency bed_occupancy_rate,

tables, especially physician work- avg length of stay

load and utilization indicators.

After extraction, the script flattened row-level outputs into standardized records with common
metadata, including source PDF, chunk location, book year, data year, table title, page number,
table level, and row structure. It then separated province-level rows from non-provincial rows
and wrote both family-specific outputs and batch-level master files to disk. Al was used as a
structured extraction and harmonization assistant, but the National Health Commission yearbooks
remained the authoritative source documents. In the final dataset construction, extracted outputs

were reviewed and cleaned under researcher supervision before being used for analysis.
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Al1.3 Anti-Corruption Case Data Collection

The anti-corruption data were hand collected from the websites of central and provincial-level dis-
cipline inspection and supervision authorities, primarily provincial Commissions for Discipline
Inspection and Supervision (CCDI/ZZ % Il Z%). The collection period runs from 2014 through
June 2025. The unit of collection is the publicly reported corruption case announcement. These
announcements typically identify the official under investigation or sanction, the official’s organi-

zational affiliation, and the timing of the announcement.

The dataset is designed to capture anti-corruption activity in the health sector. I therefore in-
clude only cases in which the subject of the investigation worked in a health-related organization or
held a health-related administrative position. This includes hospital leaders and administrators (for
example, hospital presidents, vice presidents, and party secretaries), officials in health commissions
(weijianwei/ D7), and officials in the drug regulatory system (yaojianju/Z %5 Ja)). The dataset
includes both incumbent and retired officials whenever they were publicly identified in connection

with a health-sector post.

Because reporting practices differ somewhat across provincial CCDI websites, the data should
be understood as a hand-collected record of publicly announced cases rather than a complete ad-
ministrative census of all investigations. For each province, I recorded the timing and sectoral
affiliation of each case announcement and then aggregated these announcements to the province-
year level. The resulting health-sector series is used to characterize the intensity and timing of
anti-corruption activity directed at the health system.

In addition to the health-sector sample, I also collected the total number of publicly announced
corruption cases from the same provincial CCDI sources, regardless of sector, over the 2014—June
2025 period (17,489 cases in total). These totals serve as a contextual benchmark for overall anti-
corruption activity and provincial reporting intensity. They are useful because provinces differ
not only in the number of health-sector cases, but also in the overall volume of disciplinary case
announcements made public on their CCDI websites. Comparing health-sector cases to the broader
all-sector total helps distinguish health-sector targeting from general differences in provincial anti-

corruption intensity or disclosure practices.
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Al.4 Expansion of NVBP

Cumulative NVBP drug coverage
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Note: Counts reflect official NVBP announcements through March 2026; 2025 value incorporates the 11th batch update.

Figure 3.5: Cumulative number of drugs covered by China’s National Volume-Based Procurement (NVBP),
2019-2025. Since the initial pilot in 2019, NVBP has expanded steadily year by year to cover an increasingly
large set of drug (mainly off-patent generics). The figure illustrates the progressive widening of the policy’s
scope over time.

A2 Robustness Check
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A2.1 Inpatient Expenditure as a Placebo Comparison

The main analysis measures pre-reform dependence using the outpatient drug share because out-
patient prescribing and hospital dispensing were closely connected to supplier access and informal
pharmaceutical payments. As a placebo comparison, I construct an analogous measure using the
share of inpatient expenditure attributable to drugs in 2017. Inpatient drug share should be a much
noisier proxy for dependence on supplier-linked informal exchanges, because inpatient admissions
include a broader mix of tests, procedures, surgery, and consumables, through which hospitals can
generate revenue without relying on pharmaceutical suppliers.!! If the outpatient proxy captures
a distinct drug-centered corruption channel, the inpatient measure should not reproduce the same

positive moderating relationship, particularly for inpatient drug expenditure.

Table 3.4: Early NVBP Exposure, Inpatient Drug Share, and Inpatient Expenditure

Moderated DID

Total Drug Total Drug
expenditure expenditure expenditure expenditure

1,602.16* 142.03 1,079.33* 190.25

Baseline DID

Early exposure x Post

(645.48) (109.60) (469.35) (127.63)

Post x Inpatient drug share — — 8,455.84 2,352.91

(4,165.65)  (1,904.23)
Early exposure x Post x Inpatient drug share — — -32,166.87*  -1,447.90

(12,639.90) (2,754.15)
Effect of a 10-percentage-point higher inpatient drug share — — -3,216.69* -144.79

(1,263.99) (275.41)
Province fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 434 434 434 434
Within R? 0.186 0.020 0.263 0.037

Notes: Dependent variables are measured in RMB per inpatient admission at public hospitals. The moderated
specifications use the mean-centered 2017 share of total inpatient expenditure attributable to drugs. The final
coefficient row rescales the triple-interaction estimate to a 10-percentage-point increase in the baseline inpatient
drug share. Positive coefficients indicate higher expenditure and thus lower affordability. Province-clustered
standard errors are in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.

Table 3.4 first shows that total inpatient expenditure increased after early NVBP exposure by an
average of RMB 1,602 per admission, while the corresponding increase in inpatient drug expendi-
ture was not statistically significant. This aggregate pattern is consistent with an organization-wide

adjustment that operated through non-drug components of inpatient care rather than through higher

11. Forreference, in 2017, drugs accounted for an average of 31.3% of expenditure per inpatient admission, compared
with 41.6% per outpatient visit.
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drug expenditure.

The moderated inpatient results do not reproduce the outpatient pattern. At mean baseline inpa-
tient drug share, early NVBP exposure was associated with RMB 1,079 more in total expenditure
per admission. A 10-percentage-point higher inpatient drug share reduced this difference by RMB
3,217. The moderating effect is opposite in direction to the outpatient result. For inpatient drug
expenditure, neither the early-exposure estimate nor the moderating effect is statistically distin-

guishable from zero.

The contrast supports the interpretation of the outpatient drug share as a setting-specific proxy
for dependence on drug-linked informal resources. In outpatient care, a higher drug share predicted
larger increases in both total and drug expenditure after early NVBP exposure. In inpatient care,
a higher drug share did not predict greater drug expenditure and instead attenuated the increase in
total expenditure. This is consistent with inpatient admissions relying more heavily on non-drug
revenue margins, such as tests, procedures, and consumables, which were not directly compressed
by NVBP. The main outpatient result does not appear to arise simply because any pre-reform drug-

share measure predicts subsequent expenditure growth.
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