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Theory predicts that outsourcing public services to the private sector can re-
duce costs and improve efficiency but can also induce cost-cutting and compro-
mise quality. We assess the Brazilian Organizagoes Sociais de Saude model (OSS),
which outsources management of public hospital services to the private sector
while the state remains the residual claimant. We show that this enhances hospital
production and operational efficiency without adverse effects on hospital quality
and equity. Increased inpatient production addresses previously unmet demand,
expanding local access to hospital care and reducing population mortality. Per-
formance gains arise from improved operational efficiency achieved through in-
creased hospital management capacity. This facilitates staffing adjustments, fa-
voring higher-skilled personnel, dismissing lower-productivity staff, and adopting
flexible, performance-tied employment contracts. Effects are larger among private
organizations with more management experience, underscoring returns to man-
agerial capacity. Our findings show that incentive-ownership structures can ad-
dress the quantity-quality trade-off in public service delivery, even when contracts
are incomplete and quality is hard to measure. JEL codes: 118, H11, M10.

I. INTRODUCTION

Governments worldwide have increasingly contracted out the
provision of public goods and services to the private sector, using
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models that range from different forms of public-private partner-
ships to full privatization (Fabre and Straub 2023). The prevailing
rationale is that private sector involvement enhances efficiency
and expands access to public goods and services by overcoming
government failures and leveraging managerial expertise (World
Bank 1995). Economic theory, however, has long called for trade-
offs and more nuanced predictions. On the one hand, the con-
trol of the surplus rights may induce firms to increase efficiency
through innovation and cost reduction (Hart and Moore 1990). On
the other hand, when contracts are incomplete and quality is hard
to specify or enforce, outsourcing may introduce incentives for cost
reductions at the expense of quality (Hart, Shleifer, and Vishny
1997; Shleifer 1998).

The provision of health care has long offered a prime exam-
ple of this trade-off in theory. Due to incompleteness of contracts,
potential non-contractible quality issues can arise, especially in
more complex services, such as hospital care, where quality as-
surance is intrinsically difficult (Holmstrom and Milgrom 1991;
Hart, Shleifer, and Vishny 1997). Recent empirical evidence sup-
ports these concerns. Knutsson and Tyrefors (2022), for instance,
find that privately owned ambulances in Sweden outperform pub-
lic ones on contracted quality measures, but perform worse on
non-contracted outcomes such as mortality. Duggan et al. (2023)
find that hospital privatization in the United States improves ef-
ficiency and profitability, but it may also reduce access for less
profitable patients and compromise care quality. While these find-
ings reinforce concerns about private sector participation in con-
tractually challenging settings, theory can still call for ambigu-
ity depending on the specifics of contract design and ownership
incentives (Hart, Shleifer, and Vishny 1997; Besley and Ghatak
2001).

This article assesses the Brazilian Organizacgoes Sociais de
Saude (OSS) model, a contractual approach that transfers specif-
ically the management of hospital services to private nonprofit
firms while retaining governmental control over surplus rights
and ownership of assets. Under this hybrid arrangement, hos-
pitals remain publicly funded, with contracts linking payment
to achieving contractible targets. Firms are compensated based
on preestablished contract values, cannot appropriate their sur-
plus (budgetary savings), and must reinvest it in service improve-
ments. Another feature of this model is that public hospitals do
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not charge fees, do not compete for patients, and remain uni-
versally accessible. These features limit incentives to restrict ac-
cess for disadvantaged populations or to reduce costs at the ex-
pense of non-contractible quality. Instead, the OSS model primar-
ily aims to improve hospital performance through better manage-
ment practices, with private managers operating under civil legis-
lation, which is more flexible than public administration laws, and
exercising full control over workforce and procurement decisions.
This unique setting allows us to assess whether and how a hybrid
approach that combines public ownership with private manage-
ment, under government control of surplus rights, affects input al-
location, management practices, hospital performance, and health
outcomes.

We use an array of administrative microdata sets on hospital
inputs, outputs, and health outcomes to assess the performance of
hospitals that transitioned from public to OSS management be-
tween 2005 and 2022. In addition, we leverage unique adminis-
trative microdata on physicians and nurses, including information
on employment contracts, tenure, and specialization, and connect
them with microdata on hospital admissions they handled. This
allows us to investigate labor productivity at the worker level
and changes in personnel management practices in an unprece-
dented way. Our empirical strategy leverages changes in hospi-
tals’ administration over time within a staggered difference-in-
differences (DiD) framework. Following the approach employed in
recent studies on privatization, ownership changes, and mergers
and acquisitions (e.g., Olsson and Tag 2017; Craig, Grennan, and
Swanson 2021; Arnold 2022; Duggan et al. 2023; Olsson and Tag
2025), we combine DiD with matching to construct treated and
control hospitals that are comparable across a broad array of co-
variates. We also use estimators that account for treatment effect
heterogeneity across hospitals and time (Callaway and Sant’Anna
2021). We document that pre-trends are statistically insignificant
and close to zero across outcomes, and that the timing of the tran-
sition to OSS is uncorrelated with key hospital characteristics and
their pretreatment dynamics. Our results are also robust to al-
ternative modeling specifications, which include using different
control groups, varying methods for adjusting covariate-specific
trends, controlling for time-varying patient characteristics, and
aggregating the analysis at the population level. These tests in-
dicate that unobservable time-varying shocks, endogenous selec-
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tion, and spillover effects are not expected to play a relevant role
in our setting.

We begin by examining the effects of the transition to OSS
management on hospital production and productivity, and then
consider its implications for care quality, equity, and population
outcomes. Our analysis yields five main findings. First, hospital
admissions rise substantially, by 40% relative to baseline. The ef-
fects are similar across different types of care (e.g., clinical versus
surgical), including those related to more and less deferable con-
ditions. Second, OSS management improves hospital productivity.
We observe a 23% increase in bed turnover and a 14% increase in
occupancy rates, along with a reduction in the average length of
stay. Third, these changes occur without any detectable deterio-
ration in quality of care, as measured by risk-adjusted inpatient
mortality and readmission rates. This holds when considering all
conditions and when focusing specifically on acute cases, which
typically require immediate care and are prone to high mortality.
Fourth, we do not find any effects on the profile of patients, includ-
ing their age, gender, income, and risk indicators. This allows us
to discard patient selection and adverse effects on equity. Fifth,
we find that increased inpatient production under OSS manage-
ment generates population-level benefits. OSS hospitals expand
access to hospital care for the local population, particularly in un-
derserved areas, and this expansion leads to measurable health
improvements. Municipalities with OSS-managed hospitals expe-
rience a 3% reduction in overall mortality.

We examine potential mechanisms. First, we investigate
whether new managers expand the hospital’s operating capacity
and whether gains in hospital outcomes reflect such changes. We
find that while OSS management increases bed capacity, the ef-
fect is small and, holding bed turnover constant, accounts for only
a small fraction of the observed growth in output volume. Con-
sistent with that, we find no evidence of expansion in capacity
on technologically advanced equipment. These findings, together
with the substantial increase in productivity, suggest that the
gains stem from a more efficient use of resources than from scaled-
up capacity.

Second, we investigate two potential pathways underlying
efficiency gains. The first relates to innovation in management
practices. This is particularly relevant for personnel organiza-
tion, as OSS hospitals operate under greater flexibility in human
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resource management. We find that OSS introduces efficiency-
driven changes in personnel management. OSS managers reshape
the composition of physicians, prioritizing more qualified work-
ers while shifting labor contracts away from rigid arrangements
and toward independent contracts, where compensation can be
tied to deliverables. Autonomy in personnel management leads
to an increase in hiring, with reshaping of workforce and employ-
ment contracts as described, while separation rates of incumbent
physicians increase immediately after the transition to OSS. This
is concentrated among physicians in the lower tail of the base-
line distribution of productivity, with exit rates decreasing mono-
tonically as productivity increases. Finally, we document that
overall hospital output per physician increases in the post-OSS
period.

The second potential driver of efficiency gains is managerial
capacity, independent of managerial flexibility. To explore this, we
estimate whether effects vary with the organizational capabilities
of the firms. Specifically, we examine heterogeneity in outcomes
based on prior experience of firms in hospital management. We
find that the effects on hospital output and productivity are sig-
nificantly larger in hospitals managed by highly experienced OSS
firms. Although both high- and low-experience firms expand hos-
pital capacity by similar proportions, in hospitals managed by less
experienced OSS, capacity expansion accounts for most of the ob-
served increase in output. In contrast, in hospitals managed by
highly experienced firms, capacity expansion explains only a small
portion of the output gains, reinforcing the role of increased pro-
ductivity. In line with this, we find that experienced firms are more
likely to implement efficiency-driven personnel practices, such as
hiring a more skilled workforce, separating from less productive
doctors, and adopting more flexible employment arrangements.
Importantly, we also find greater reductions in population mortal-
ity in municipalities where the transitioning hospital is managed
by a highly experienced OSS.

This article speaks to fundamental questions about the opti-
mal boundary between state and market in public service provi-
sion, which is a central debate in economics. Our setting provides
a rare opportunity to examine how private managerial practices
operate in public ownership constraints. We contribute to multiple
strands of research. First, we add to the literature on ownership,
which is rich in theory but remains scarce in empirical evidence.
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Studies of different forms of public-private partnerships suggest
that outsourcing tends to outperform public provision where qual-
ity is easier to measure and to enforce, such as water services
(Galiani, Gertler, and Schargrodsky 2005) and food distribution
(Banerjee et al. 2019), including cases where the management of
services is outsourced, such as in education (Abdulkadiroglu et al.
2016; Romero, Sandefur, and Sandholtz 2020).

Evidence is scarcer and points to mixed or negative effects
in settings where quality is difficult to contract, including health
care, and cases involving the private management of services,
such as employment placement, welfare services, and detention
facilities (Doyle 2007; Bennmarker, Grénqvist, and Ockert 2013;
Cabral, Lazzarini, and De Azevedo 2013; Crépon et al. 2013). Evi-
dence on outsourcing of care management through managed care
organizations in the United States, where private insurers are
granted autonomy to manage publicly financed care, generally
points to adverse effects on access, utilization, or equity, reflect-
ing cost-containment incentives, risk selection, and competition
for profitable enrollees (Duggan 2004; Aizer, Currie, and Moretti
2007; Kuziemko, Meckel, and Rossin-Slater 2018). Closer to our
setting, Duggan et al. (2023) study the privatization of hospitals
in the United States and show that transfers to private firms in-
creased profits while reducing staffing and service volumes, lim-
iting access for low-income and Medicaid patients. These find-
ings align with broader evidence comparing public and private
health care providers, which often documents trade-offs between
cost containment and service provision (Knutsson and Tyrefors
2022; Chan, Card, and Taylor 2023).! Unlike most settings, where
different forms of privatization entail surplus appropriation and
market-based incentives, OSS hospitals raise no revenue from pa-
tients and must reinvest any savings. Another relevant feature is
that OSS hospitals do not face competition in the hospital mar-
ket, a common feature in other contexts that tends to strengthen
the case for contracting out (Gaynor, Moreno-Serra, and Propper
2013; Bloom et al. 2015; Chandra et al. 2016; Banerjee et al.
2019). We document increased efficiency without adverse effects
on quality or equity, particularly for non-contractible outcomes

1. Solid empirical evidence on the performance of public versus private health
care provision remains limited, with even fewer studies examining public—private
partnerships and contracting out (see reviews by Loevinsohn and Harding 2005;
Lagarde and Palmer 2009; Odendaal et al. 2018; Fabre and Straub 2023).
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such as mortality, therefore diverging from results documented
in settings where private entities retained control over surplus
rights.?

Second, this article relates to the literature on the role of
management in organizational performance. A strand of empir-
ical research has established a causal link between management
practices and higher firm-level productivity in the private sec-
tor (Bloom et al. 2013; Bruhn, Karlan, and Schoar 2018; Gosnell,
List, and Metcalfe 2020) and in public organizations (Rasul and
Rogger 2018).2 Another stream of research documents that indi-
vidual managers also matter for performance through their ob-
servable and nonobservable skills, with evidence from the pri-
vate sector (Bertrand and Schoar 2003; Lazear, Shaw, and Stanton
2015; Hoffman and Tadelis 2021) and the public sector (Fenizia
2022; Best, Hjort, and Szakonyi 2023). Closest to our work, Munoz
and Otero (2025) find positive effects on hospital performance of a
reform in Chile that introduced a selection system to recruit CEOs
in public hospitals. In contrast, Janke, Propper, and Sadun (2019)
assess the effects of CEO appointments in NHS hospitals in the
United Kingdom and find little evidence of effects on hospital pro-
duction.

Exploiting the OSS model, we assess the impact of private
management within public organizations. We examine manage-
ment practices, with a focus on personnel practices and worker-
level productivity, and heterogeneity in manager capacity in the
same setting. We document that private management, operating
under civil legislation and autonomy, outperforms government
management in terms of efficiency, without compromising qual-
ity or equity. However, by comparing managers’ types, we find
that private management is not a sufficient condition for higher
performance. The benefits of expanded discretion in government
organizations materialize primarily when it is paired with man-
agers who are capable of translating autonomy into efficient prac-
tices. Our findings therefore directly speak to Fenizia (2022), Best,

2. If we consider the intuitive model and predictions of Hart, Shleifer, and
Vishny (1997), the OSS hybrid approach can be viewed as a case of public owner-
ship in which private managers face limited incentives for socially inefficient cost
reduction, while retaining greater autonomy and a relatively stronger incentive
to pursue quality-enhancing innovations than under direct government manage-
ment.

3. For evidence on health care specifically, see McConnell et al. (2013), Bloom
et al. (2020), and La Forgia (2023).
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Hjort, and Szakonyi (2023), and Munoz and Otero (2025), who
show that the quality of managers and bureaucrats matters for
public sector performance even within the rigid boundaries of
public administrations. We find that even outside these bound-
aries, after relaxing public sector constraints and expanding man-
agerial autonomy, improvements still depend on the quality of
managers. Our results support the view that managerial capac-
ity remains a central determinant of performance in public ser-
vice delivery, within and beyond the constraints of public sector
institutions.

Because the OSS model deliberately holds fixed features that
typically change under privatization, such as asset ownership,
control over surplus rights, and market competition, this article
also helps explain how privatization can add value by bringing
focus to the role of management practices and worker produc-
tivity, mechanisms that have not received as much attention in
the literature (Megginson and Netter 2001; Brown, Earle, and
Telegdy 2006; Arnold 2022; Olsson and Tag 2025). To our knowl-
edge, this study is the first to use an output-based measure of
individual worker productivity and to directly connect changes
in workforce composition to innovations in management prac-
tices and increases in firm-level productivity. In doing so, more
broadly, we provide evidence on how rigid employment regulations
and limited managerial autonomy affect firm performance. Hold-
ing ownership and market incentives fixed, we find that changes
in management autonomy, when translated into innovations in
management practices, can generate sizable productivity gains.
These findings are consistent with rigid employment structures
playing an important role in shaping performance differences
across organizations, industries, and regions (Botero et al. 2004;
Besley and Burgess 2004; Propper and Van Reenen 2010), and
connect with a long-standing literature on productivity disper-
sion in health care (Propper and Van Reenen 2010; Skinner and
Staiger 2015; Chandra et al. 2016; Chandra and Staiger 2020). At
a more aggregate level, our findings indicate that differences in
governance structures can lead to substantial variation in hospi-
tal efficiency, which is relevant given the wide variation in gov-
ernance models observed across and within health care systems
worldwide. At a more granular level, our results suggest that
variation in managerial experience and in personnel practices
are important drivers of variation in productivity across health
facilities.
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Finally, the contractual environment underlying the OSS
model relates to a broader literature on nonprofit provision of pub-
lic services, which has received more limited attention in property
rights theories of ownership (Eggleston 2024). A central insight
from different streams of this literature is that meaningful incen-
tives can arise even when profit distribution is absent, particu-
larly in settings where quality and effort are difficult to contract
on (Glaeser and Shleifer 2001; Malani, Philipson, and David 2003).
In such settings, reputational concerns and career incentives can
substitute for residual claims. This perspective connects to a large
literature on career concerns showing that managers exert effort
in response to future employment prospects and reputation, even
without explicit performance pay (Holmstrom 1999; Dewatripont,
Jewitt, and Tirole 1999). The OSS model can be viewed as an insti-
tutional arrangement that combines these elements in a publicly
financed, nonprofit framework.

The remainder of the article is structured as follows.
Section II describes the institutional background. Section III de-
scribes the data, and Section IV lays out our empirical strategy.
Section V details the effects of OSS on hospital performance. We
investigate mechanisms in Section VI and discuss policy implica-
tions in Section VII. Section VIII concludes.

II. INSTITUTIONAL BACKGROUND

The OSS emerged to address productivity challenges in
Brazil’s public health care system, the Sistema Unico de Satde
(SUS). This single-payer, tax-funded system provides free health
care at the point of service to the Brazilian population through
public and private providers.* SUS has expanded health care ac-
cess nationwide since its conception in 1988, leading to significant
improvements in health outcomes and reductions in health in-
equalities (Bhalotra, Rocha, and Soares 2019; Castro et al. 2019).
Despite these achievements, SUS faces ongoing challenges, such
as the increasing demand from an aging population and rising
health care costs (Rocha, Furtado, and Spinola 2021). Public hos-
pitals have become a focal point in addressing these challenges,

4. Those who opt for private care receive health care services covered by out-
of-pocket payments or private health insurance plans. Approximately 25% of the
Brazilian population has private health insurance. Most of the demand for private
insurance comes from employer-provided coverage.

9z0z eunr £z uo 3senb Aq $2,9,98/8z06elb/elb/c601 01 /10p/eloie-eoueApe/alb/wod dno-olwsepeoe//:sdiy wol pspeojumoq



10 THE QUARTERLY JOURNAL OF ECONOMICS

as they account for a significant share of health care expenditures
and offer considerable potential for improving efficiency (Botega,
Andrade, and Guedes 2020).°

In response to these challenges, Federal Law 9,637 (1998) es-
tablished the OSS model as part of broader efforts to modern-
ize the public sector, enhance flexibility in public contracting and
service provision, and address productivity constraints (Sano and
Abrucio 2008; Barbosa and Elias 2010). At its core, the OSS model
introduces a novel form of public-private partnership grounded
in a hybrid governance approach that shifts the management of
health services from direct government administration to non-
profit private organizations.

The adoption of the OSS model has expanded over time and
geographically across Brazil. In 2005, 24 hospitals operated un-
der OSS management, all of which had been under OSS manage-
ment since their construction. New legislation allowed the tran-
sition of existing public hospitals to OSS management in 2006,
marking a turning point in the expansion of the model. In 2006,
the first hospital transitioned to OSS management (in the state
of Bahia). In 2022, the model had been adopted in several re-
gions, with OSS-managed hospitals accounting for approximately
9% of all public hospitals in Brazil. This includes both newly con-
structed and transitioned units, with the latter group making up
approximately two-thirds of all OSS-managed hospitals. Figure I
shows the growth in the number of OSS-managed hospitals that
transitioned from direct government management between 2006
and 2022 and illustrates their geographical spread across Brazil-
ian states. Online Appendix Figure Al presents the evolution of
the total number of hospitals managed by OSS, distinguishing
between those established directly under OSS management and
those initially managed by the state and that later transitioned to
OSS.

II.A. A Hybrid Governance Model

The OSS model transfers the management of public hospi-
tals to nonprofit private organizations, while hospital funding and
ownership remain public. We outline the building blocks of the

5. In Brazil hospitals account for nearly 35% of total public expenditure in
health (Ministério da Saide 2018).
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FIGURE I
Hospitals Managed by OSS Firms

This figure presents the distribution of hospitals managed by OSS firms between
2006 and 2022. Panels A and B present the distribution by year and Brazilian
states, respectively. The sample includes public hospitals initially operated by gov-
ernments that transitioned to OSS management.
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0SS model and compare them to their counterparts under direct
government administration.®

1. Hospital Selection and OSS Contracting. Federal legisla-
tion established the legal framework under which local govern-
ments may select and contract hospital management to OSS enti-
ties. Qualitative evidence indicates that in practice, hospital se-
lection is driven by structural and administrative characteris-
tics. Selection typically involves medium- and large-sized hospi-
tals with complex services and large workforces, where rigidities
under direct administration are most binding and where policy
makers perceive greater scope for gains from managerial flexibil-
ity. Smaller hospitals often remain under direct administration,
as the fixed administrative costs of OSS contracting are harder to
justify at that scale. Importantly, there is no institutional mandate
to target poorly performing hospitals.”

Once a hospital is selected for OSS contracting, governments
initiate a public procurement process to select the OSS firm that
will manage it. The process takes place through competitive bid-
ding, where candidates are assessed based on operational cost es-
timates, previous experience, and work plans. Once selected, the
OSS is hired through a renewable five-year contract, which spec-
ifies a global budget for managing the hospital and annual out-
put targets used for payments on performance (La Forgia and
Couttolenc 2009; La Forgia and Harding 2009; WHO 2014). Tar-
gets are set for different types of services, including inpatient sur-
gical, clinical, urgent, and emergency care. Outputs are defined
in measurable and verifiable units, such as admissions or proce-
dures. Persistent underperformance may lead to contract termi-
nation. Qualitative evidence suggests that targets are set at ag-
gressive levels, often exceeding the hospital’s pre-OSS production
standards. To examine this, we manually coded admission targets
from original OSS contracts for 11 hospitals across nine states.
Figure II shows that hospital admissions increase sharply after
transition to OSS and largely remain within target ranges, avoid-

6. This outline draws on extensive documentary evidence (including contracts,
procurement rules, audit reports, and budget legislation) and on semi-structured
interviews with 21 key stakeholders (including policy makers, senior civil servants,
scholars, OSS directors, hospital managers under both models, and clinical lead-
ers). These interviews were used to clarify how contractual rules and incentives
operate in practice.

7. Consistent with this, we show in later sections that transitions are not sys-
tematically related to pre-trends in outcomes.
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FIGURE II
Hospital Admissions and Volume Targets

This figure presents data from 11 hospitals in the treated sample. The vertical
line marks the start of the OSS contracts. We manually extracted hospital admis-
sion targets from the OSS contracts and compared them with actual admission
volumes, obtained from the Hospital Information System (SIH/Datasus). The con-
tracts specify volume targets for all types of admissions. The lower bound of the
target represents the threshold below which the hospital incurs penalties for fail-
ing to meet volume requirements, while the upper bound sets the maximum target
for full incentive alignment.

ing penalty thresholds.® Performance is monitored through over-
sight by contracting health secretariats, independent annual com-
pliance reviews, and financial and administrative audits.

The timing of the procurement and contracting processes
reflects when legal, fiscal, and administrative conditions are in
place, including legislative authorization. These processes are
complex, and governments rarely transition many hospitals si-
multaneously. As a result, transition timing often varies due
to idiosyncratic administrative and sequencing constraints, even

8. The lower bound defines the penalty threshold, and the upper bound corre-
sponds to full incentive alignment. The hospitals included in the analysis are part
of the treated sample and are representative in terms of size, staffing, and baseline
performance.
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across hospitals with similar size and characteristics in the same
jurisdiction.

2. Management Discretion and Incentives: Public Versus OSS
Administration.

i. Budget Allocation. Both OSS-managed and government-
managed hospitals operate under comparable publicly financed
global budget envelopes, which are set ex ante and finance all cur-
rent expenditures, including labor, medical inputs, and adminis-
trative and management costs. What substantially changes un-
der OSS is not the size of the budget but how resources can be
allocated within that fixed envelope and the introduction of vol-
ume targets. In OSS-managed hospitals, budget is tied to perfor-
mance, and its allocation is flexible, granting managers auton-
omy over spending.’ Importantly, there is no separate manage-
ment fee paid on top of this budget, and OSS organizations are
legally prohibited from distributing savings or profits. Any bud-
getary savings must be reinvested in service improvements. In
contrast, budgets in government-managed hospitals are not tied
to performance and are earmarked ex ante by functional cate-
gories, with allocations determined by health secretariats (La For-
gia and Couttolenc 2009). While managers retain autonomy over
day-to-day operations (e.g., over service organization and realloca-
tions within budget lines), earmarking limits managers’ ability to
reallocate resources in response to operational needs, with larger
deviations requiring higher-level approval and being subject to ex
post audits.

1i. Management Practices: Personnel. OSS-managed hospi-
tals operate under civil labor laws, which grant flexibility in per-
sonnel management, including the choice of employment con-
tracts, wage levels, job assignments, promotions, and dismissals
(Malik, Schiesari, and Carrera 2021).1° OSS-managed hospitals

9. Budgets can be renegotiated at contract renewal to account for changes in
scope and inflation, but the bulk of funding remains fixed. Performance-related
disbursements take the form of withholding or penalties when minimum targets
are not met, rather than marginal revenue for additional output.

10. Hiring typically follows an interview process and a short probationary pe-
riod. Dismissals are feasible during and after probation, subject to statutory notice
and severance. During probation, termination can occur without prior notice. After
probation, it can occur without cause, subject to notice and severance.
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therefore set salaries and contract terms closer to market condi-
tions, including higher pay for managerial roles and fewer con-
straints on separation. Managerial compensation is paid from the
hospital’s operating budget and does not include savings-based
remuneration. By contrast, public administration laws impose
stricter constraints on personnel management in government-run
hospitals. Hiring requires lengthy public examinations,'! followed
by a three-year probationary period, after which dismissals are
possible only in cases of severe misconduct. Promotions require
formal selection processes, wage structures are rigid, with salary
levels and career progression predetermined and unrelated to pro-
ductivity (World Bank 2006). Although intrinsic motivation and
professional reputation may matter, managers’ incentives are rel-
atively flat and embedded in hierarchical career systems charac-
terized by strong job protection, predictable progression, and weak
links between individual performance and compensation or reten-
tion.

1ii. Management Practices: Procurement. In OSS hospitals,
managers are responsible for procuring inputs (e.g., supplies,
medicines, and services) under their own procurement and con-
tracting policies. This autonomy enables flexibility in purchas-
ing and faster responses to market conditions. By contrast, pub-
licly administered hospitals follow public procurement regula-
tions. These rules can generate inefficiencies through delayed pay-
ments, higher supplier prices, centralized purchasing which limit
managerial discretion, often leading to missed purchasing oppor-
tunities, stock management issues, and disruptions in the avail-
ability of essential inputs (World Bank 2007).

iv. Market-Level Incentives. Both OSS-managed and directly
administered hospitals provide services exclusively to SUS pa-
tients, do not compete for private patients, and are prohibited
from charging user fees. The OSS model therefore does not in-
troduce mixed-revenue incentives or market-based selection pres-
sures that could affect access or patient composition.

11. The public service examination process includes obtaining government au-
thorization, forming an organizing committee, selecting the examination board,
drafting and publishing the public notice, and administering the exam. This pro-
cess can be delayed or interrupted by legal challenges.
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3. OSS Organizational Structure and Incentives. OSS orga-
nizations are legally autonomous nonprofit entities that contract
with governments to manage public hospitals, are responsible for
contract compliance, exercise control over hospital management,
and oversee professional managers responsible for day-to-day op-
erations.!? In practice, OSS are often affiliates of nonprofit health
care providers, including nonprofit foundations (often affiliated
with medical schools and other educational institutions), philan-
thropic organizations acting in health and social assistance, and,
to a lesser extent, nonprofits linked to for-profit business groups.
These organizations may establish OSS entities as legally inde-
pendent, nonprofit affiliates eligible to participate in OSS con-
tracting.

Many such organizations rank among Brazil’s largest health
care providers and hold philanthropic certifications that grant
tax exemptions. These certifications can be awarded to entities
that allocate part of their services to SUS (Contreiras and Matta
2015; Morais et al. 2018). Fiscal incentives are therefore an im-
portant motivation for OSS participation, as services provided in
0OSS-managed hospitals count toward eligibility for tax benefits.!?
Beyond fiscal considerations, qualitative evidence points to addi-
tional motivations. First, organizations frequently frame partici-
pation as mission-driven, emphasizing reputational returns, insti-
tutional visibility, and contributions to public health. Second, OSS
contracts are linked to the expansion of teaching, training, and
research activities, with public hospitals serving as platforms for
professional formation and organizational learning. Finally, man-
aging multiple hospitals generates scale-related benefits, includ-
ing centralized procurement and the accumulation of managerial
expertise across facilities.

OSS organizations maintain their own administrative staff
(managerial, legal, and accounting personnel), which are financed
through overheads embedded in contracts or directly hired as part

12. Only accredited OSS are eligible to participate in procurement processes.
OSS accreditation follows a qualification process that verifies legal compliance and
prior experience managing health care services, typically requiring a minimum of
five years of health care management experience.

13. For example, philanthropic hospitals are required to offer 60% of outpa-
tient visits or inpatient admissions to SUS patients, free of charge at the point of
use and financed through SUS reimbursement. OSS contracts help meet this re-
quirement, as services delivered in public hospitals under OSS management count
toward the mandated proportion.
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of the hospital workforce and paid from the hospital’s operating
budget. When OSS entities are affiliated with nonprofit or philan-
thropic health organizations, they may also receive complemen-
tary administrative support and resources. None of these arrange-
ments involve public funding beyond the contracted transfers. Al-
though OSS organizations are legally prohibited from distributing
profits, sustained poor performance threatens their continued role
as public contractors. Discipline therefore arises through contract
renewal risk, reputational concerns, and the ability to maintain
or expand a portfolio of management contracts.

I1.B. Conceptual Framework

We provide a simple conceptual framework to clarify how OSS
management differs from direct public administration (DA) and
how these differences translate into performance effects. We as-
sume that hospital output is given by Y = A(e) f(K, L), where K
and L denote physical and labor inputs and A(e) captures oper-
ating efficiency. Managerial effort e directly affects performance,
for example, through better monitoring, coordination, and prob-
lem solving, with A’(e) > 0.

1. Management Discretion and Effort. Hospital managers
choose effort e jointly with organizational choices x (e.g., staffing
composition, contract forms, procurement practices, scheduling,
and internal organization), subject to an institutional feasibility
set where x € Q;, with j € {DA, OSS}. The OSS model does not
change the hospital’s public budget constraint rK + wL < B. In-
stead, it expands managerial discretion so that Qpgs D Qpa. Intu-
itively, discretion determines the range of margins through which
managerial effort can be translated into implemented organiza-
tional change. When  is tight, effort improves performance only
along a narrow set of margins. When € is broader, the same effort
can be deployed across more consequential margins, increasing
the marginal return to effort.

One can also interpret OSS discretion as affecting not only
quantities (K, L) but the effective prices (r, w) at which inputs are
obtained. Under direct administration, wages and procurement
prices are largely fixed. Under OSS, managers’ autonomy over hir-
ing and procurement choices can lower the effective cost of labor or
capital in the same budget constraint. In principle, allowing r and
w to be endogenously affected by managerial choices reinforces
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the mechanism emphasized above. Greater discretion increases
the return to managerial effort by opening additional operational
margins through which effort can translate into performance.

2. Management Incentives and Effort. We assume the
reduced-form utility for hospital managers Uj(e) = 6,I1(Y) +
¢M(e) — c(e), where T1(Y) summarizes performance-related re-
wards, such as career concerns, evaluations, and retention.
M(e) captures intrinsic or mission-driven motivation, c(e) is the
cost of effort, and 6; indexes the strength of extrinsic incen-
tives in regime j. Under direct administration, 0p, is relatively
low, reflecting weak links between performance and compensa-
tion or job security. Effort may therefore depend more on in-
trinsic motivation through ¢. Under OSS management, 0pgs >
Opa, reflecting stronger career concerns and performance eval-
uation under private sector contracting. This framework high-
lights two reasons OSS management can improve performance
under fixed budgets. First, stronger extrinsic incentives in-
crease optimal effort. Second, expanded discretion raises the re-
turn to effort by enlarging the set of feasible organizational
changes.!*

3. OSS-Level Incentives and Capacity. It isimportant to dis-
tinguish incentives operating at two organizational layers. At
the OSS organization level, poor performance jeopardizes their
continued role as public contractors. At the hospital level, OSS
organizations recruit and oversee professional managers who
face standard labor market incentives and whose performance
is evaluated by the OSS organization. Thus, OSS incentives are
transmitted to hospitals through selection, monitoring, and re-
tention rather than residual claims. Finally, OSS organizations
may differ in managerial experience and organizational capac-
ity. More experienced OSS entities may be better able to trans-
late expanded discretion into effective organizational change, im-
plying heterogeneous effects even under the same contractual
framework. This motivates the heterogeneity analyses in later
sections.

14. These two forces can interact. Even if intrinsic motivation is substantial
under direct administration, a tighter Qpa can flatten the effort—performance re-
lationship, while a broader Qpgg makes effort more productive and therefore more
likely to be supplied.
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4. Implications. This framework yields testable implica-
tions. First, holding budgets fixed, OSS management should in-
crease output and productivity primarily through higher operat-
ing efficiency. Second, performance gains should be closely linked
to margins over which discretion differs most strongly between
regimes, particularly personnel management and procurement.
Third, heterogeneity in effects should arise from differences in
managerial capacity. OSS organizations with greater experience
or organizational know-how should be better able to translate dis-
cretion and incentives into performance gains, even under identi-
cal contractual rules. Finally, if performance improvements stem
from discretion and effort rather than rent extraction and patient
selection, we should not observe deterioration in quality or equity.

III. DATA

Our analysis is based on data at the hospital-by-year level
covering the 2005-2022 period.!® We combine administrative mi-
crodata on hospital resources, production, and performance from
all Brazilian hospitals that provide services to SUS. We describe
the construction of the main variables and the auxiliary data used
in our analysis.

III.A. Hospital Performance

We use administrative microdata from the Hospital Informa-
tion System (Sistema de Informacoes Hospitalares, SITH), which
includes information on all hospital admissions in the entire pub-
lic health system, covering both public and private facilities that
provide hospital services to SUS. This data set provides patients’
age, gender, postal code of residence, as well as comorbidities and
cause of admission (using ICD-10 codes). In addition, SIH records
the type of care provided (e.g., clinical, surgical, obstetrical), fi-
nal outcomes (discharge or death), the date of admission and dis-
charge, and the health facility code of the admission. We use these
data to analyze the number and composition of hospital admis-
sions.'® In some analyses, we classify hospitalizations as sensi-

15. To mitigate the influence of the COVID-19 pandemic, we also perform anal-
yses excluding data after 2019.

16. Reporting is mandatory and subject to routine audits by the Ministry of
Health (Neto et al. 2016), which reduces the scope for underreporting or misclas-
sification.
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tive to emergency care (ECSC), as defined by Vashi et al. (2019).
ECSC admissions refer to conditions that are generally severe and
characterized by acute, largely unpredictable onset, making them
less subject to discretionary timing or hospital selection, such as
heart attacks, accidents, and viral pneumonia (Card, Dobkin, and
Maestas 2009; Doyle et al. 2015).

We also use SIH data to construct widely used measures of
hospital productivity and quality of care (Gaynor, Laudicella, and
Propper 2012; Bloom et al. 2015; Doyle et al. 2015; Gupta 2021;
Munoz and Otero 2025), including bed turnover rates, bed occu-
pancy rates, and average length of stay. These metrics represent
the average number of discharges per hospital bed, the proportion
of available hospital bed time effectively utilized, and the average
number of hospital days spent by patients, respectively. Higher
bed turnover and occupancy rates, along with a reduced length
of stay, indicate increased productivity (Bloom et al. 2015). For
quality of care, we measure inpatient death rates and readmis-
sion rates. The inpatient death rate is the share of hospitaliza-
tions that result in patient death. The readmission rate is the pro-
portion of discharged patients who are hospitalized again within
30 days.

A potential concern is that changes in observed hospital per-
formance may reflect endogenous patient selection. The Brazilian
public health setting is particularly suitable for our analysis be-
cause the institutional design limits patient selection. Hospitals
cannot reject patients or refer them to other hospitals at their dis-
cretion. Nonetheless, we implement a risk-adjustment procedure
to minimize variation in hospital outcomes that is attributable
to patient characteristics. Our approach follows the literature
on quality measurement in education and health care (Chetty,
Friedman, and Rockoff 2014; Chandra, Dalton, and Staiger 2023).
In the first step, we regress a given outcome y;; for patient i in
year t on the vector of patient characteristics X;; following equa-
tion y;; = BXy + uns + &z, where X;; includes the patient’s postal
code, age-by-gender dummies, and indicators for admission diag-
noses and comorbidities at the ICD-10 three-digit level. These co-
variates explain roughly 30% of the cross-patient variation in mor-
tality. The model also includes hospital x year fixed effects py;,
so B is estimated using within-hospital-year variation, which re-
duces biases due to omitted factors correlated with patient out-
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comes and performance. In the second step, we calculate the risk-
adjusted outcome as y% = y;; — fX;.17

All hospital outcomes that aggregate patient results use these
risk-adjusted variables. We show that our results are robust to us-
ing either raw or risk-adjusted variables. In addition, we compute
predicted mortality (obtained from regressing mortality on X) and
use it as an outcome to assess whether the case mix changes along
the severity dimension. Finally, we use predicted mortality to de-
fine a subsample of high-risk patients and reestimate the effects
on mortality in this group. Focusing on high-risk cases further al-
leviates concerns about selective patient sorting and improve sta-
tistical precision (Silver 2021).

II1.B. Hospital Inputs

We gather data from the National Registry of Health Es-
tablishments (Cadastro Nacional de Estabelecimentos de Saude,
CNES) to investigate the effects of OSS on hospital inputs. CNES
is a database maintained by the Ministry of Health that records
detailed information on all public and private health facilities
in Brazil, encompassing their location, services, and human and
physical resources. A major strength of these data is their univer-
sal coverage and frequent updating. Establishments that fail to
update their records for more than six months have their autho-
rization to operate revoked (Brazil 2014). From CNES, we extract
data on the number of beds, medical equipment, and staff by area
of practice for each hospital. In some analyses, we measure med-
ical equipment and staff per 100 hospital beds, as they vary with
hospital size and are used as standard indicators in the literature.
Staff are defined as the number of full-time equivalent (FTE) em-
ployees.

More specifically on medical staff, the human resources mod-
ule of CNES provides identified data on all physicians affiliated
with health establishments in Brazil. We use these data to track
physicians’ employment links over time. The resulting linked data
on physicians are universal by design, and mandatory reporting
ensures comprehensive coverage and consistency. We use these

17. The variation in y}, is therefore equivalent to the variation determined by
hospital quality and the idiosyncratic term. By estimating 8 controlling for hospital
fixed effects, we eliminate the bias in B that comes from variation in outcomes
across hospitals that is due not only to patient case mix but also to differences in
hospital quality.
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data to investigate employment arrangements as we observe em-
ployment contracts. The first type of contract is regulated by CLT
terms, a regime typically used by the private sector.!® This type
of contract is much less rigid compared to others used by public
organizations, but still provides benefits such as severance pay
and social security for employees. The second is Estatutario, a
regime typically used by public facilities for formal employee hir-
ing. This regime is less flexible than CLT, particularly in terms
of hiring and firing, as it emphasizes job stability for public ser-
vants, making termination difficult and often involving a lengthy
public examination process for hiring. In addition, wages in the
Estatutario regime are highly rigid. Their levels and progression
are predetermined and cannot be linked to productivity measures.
The third type of arrangement is independent contracting, where
hospitals contract with physicians’ own businesses. This type of-
fers the most flexibility for hospitals, because physicians are not
formally recognized as employees but as firms, and thus do not
have the same employment rights and benefits. This arrangement
allows both doctors and hospitals greater autonomy in determin-
ing the terms of their contracts.!”

We further investigate the profile of physicians by gather-
ing identified data from the Federal Council of Medicine (CFM),
the National Commission of Medical Residency (CNRM), and the
Brazilian Medical Association (AMB). The primary purpose of the
CFM registry is to ensure compliance with regulatory standards
for medical practice and maintain accurate and up-to-date records
of all licensed physicians in Brazil. It includes information such as
physicians’ names, birth municipalities, registration dates (mark-
ing the start of their medical practice), and registration statuses
(active or inactive). Because practicing medicine in Brazil requires
a license issued by the CFM, the resulting records cover the uni-
verse of physicians who have ever practiced in the country. Us-
ing these data, we construct a measure of physician experience
as the number of years since registration with the CFM. Data
from the CNRM and AMB provide details on physicians who have
completed residency programs and fellowships, respectively, in-
cluding the completion dates. Because specialist practice in Brazil

18. CLT stands for Consolidacao das Leis do Trabalho, which is the legal frame-
work that regulates formal private employment relationships in Brazil.

19. There is a fourth category, labeled as “Others,” referring to arrangements
specific to interns and residents.
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requires a specialty title issued or validated by one of these two
bodies, these data provide verified information on the universe of
specialists. We use these data to identify which physicians hold a
specialty title.?’ By linking identified data from CNES and SIH,
we also observe the total number of inpatient cases taken by each
doctor. We use this information to investigate doctors’ production
per work hours.

II1.C. Identification of OSS Hospitals

To identify the public hospitals managed by OSS, we use data
from the Social Health Organizations Database Portal (BDOSS).2!
To ensure accurate categorization of OSS hospitals, the BDOSS re-
lies on three sources of information: (i) the database constructed
by Barcelos et al. (2022), which involves manual classification of
OSS hospitals based on information from state and municipal
health department websites, transparency portals, and the 2018
Municipal Information Survey by the Brazilian Institute of Ge-
ography and Statistics (IBGE); (ii) data from the Federal Audit
Court (TCU) on governmental contracts with OSS;?2 and (iii) ad-
ditional manual coding based on electronic platforms from state
and municipal health secretariats, as well as information accessed
through Brazil’s Access to Information Law.

The BDOSS data set provides a unique identifier for each pub-
lic hospital under OSS management and the year the OSS began
operating the hospital. We identified 236 hospitals managed by
0SS between 2005 and 2022 in the data and applied a few restric-
tions to define our final sample. First, we included only hospitals
that transitioned from direct public administration to OSS man-
agement (the switchers). This step excludes 73 always-OSS hospi-
tals and 27 other public hospitals that were not previously man-
aged by the public administration. We also removed nine hospitals

20. In Brazil, physicians complete a six-year undergraduate medical degree
and may practice as generalists upon graduation. Specialization requires addi-
tional training through medical residency (two to five years) or fellowships (one to
two years), with only residency conferring an official specialty title unless fellow-
ship graduates subsequently pass a specialist exam administered by the AMB.

21. This data set is managed by the Research Group on Health Economics
and Crime at the University of Minas Gerais in collaboration with the Brazilian
Institute of Social Health Organizations.

22. TCU is Brazil’s supreme authority on public finances and government con-
tracts, responsible for auditing and investigating contracts involving public funds,
including those established with OSS.
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with substantial missing data in the pretreatment period. These
criteria result in a final treated sample of 127 hospitals, which cor-
responds to about 4.5% of the total number of public hospitals in
Brazil.

III.D. The Control Group

To construct the control group, we start from the universe
of public hospitals that remain under state management, nearly
2,800 facilities in total. Online Appendix Table Al provides de-
scriptive statistics for OSS hospitals (column (1)) and all pub-
lic hospitals (column (3)). Consistent with the institutional back-
ground, OSS adoption is more likely in hospitals with a larger
number of patients, those with more resources, and those lo-
cated in southeastern Brazil. Given that the pool of potential con-
trol hospitals is large and heterogeneous, and that treated hospi-
tals differ systematically in size, resources, and location, we use
matching as an ex ante design choice to restrict the donor pool to
hospitals that are more comparable along relevant characteristics.
This improves comparability and reduces the scope for differential
trends associated with observable and unobservable heterogene-
ity. It also facilitates interpretation, as the estimated effects reflect
comparisons among more similar groups.

We sequentially match each treated hospital with one control
hospital without replacement based on proximity in the propen-
sity score. The propensity score is calculated separately for each
treatment cohort using key hospital characteristics averaged over
the five years before the onset of OSS management, including
number of patients, number of beds, number of employees, avail-
able medical equipment, and the hospital’s macro-region.?? We do
not match hospitals based on fine-grained geographic location to
minimize concerns about spillovers. As a result, all treated hos-
pitals are located in different cities from their matched controls.
We also directly test for spillovers and show that they are not a
concern in our setting.

23. Brazil is divided into five macro-regions, which cover its 26 states and the
Federal District. Because we also investigate some of these variables as outcomes,
one might worry about mean reversion if baseline levels reflect transitory shocks
(Daw and Hatfield 2018). Defining baseline as the average over the pretreatment
period (rather than a single period, especially not the immediately preceding one)
mitigates this concern. We also obtain similar results when excluding the corre-
sponding outcome from the propensity-score predictors (results available on re-
quest).
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Matching significantly reduces differences in observable
characteristics between the treated and control groups (Online
Appendix Table Al, columns (1) and (2)), making it more likely
that the matched controls approximate the trajectory treated hos-
pitals would have followed in the absence of OSS adoption. In ro-
bustness checks, we show that our results are stable when using
all state-managed public hospitals as the comparison group. The
next sections further compare the treated and matched control
groups in terms of pre-trends.

IV. EMPIRICAL STRATEGY

Our goal is to quantify the causal effects of the OSS model.
We take advantage of the staggered transition from public to pri-
vate administration across hospitals and over time in a DiD setup,
which, when combined with matching, has been commonly used in
the literature on privatization, ownership changes, and mergers
and acquisitions.?*

IV.A. Causal Estimand

Define G, as a dummy variable equal to one if a public hospi-
tal switches to OSS management at period g. Let Y,,(1) and Y,,(0)
measure potential hospitals’ outcomes at time w with and with-
out the OSS model, respectively. The main building block of our
framework is the average treatment effect for hospitals that are
members of group g at a particular year w, denoted by

(1) ATT (g, w) := E[Y,(1) — Y,,(0)|G, = 1].

We express our parameter of interest in terms of functionals
of expression (1). In particular, we are mostly interested in

(2) 7 =Y P(Gy=DATT(g.g+1).
8€G

which is the average treatment effect of the OSS model on hospi-
tals’ outcomes measured ¢ > 0 periods after the transition to OSS
management, among all groups of hospitals that joined the OSS
model and are observed in period ¢.

24. See Gaynor, Laudicella, and Propper (2012), Olsson and Tag (2017), Craig,
Grennan, and Swanson (2021), Arnold (2022), Duggan et al. (2023), Olsson and
Tag (2025).
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IV.B. Estimation Strategy

To estimate 7;, we follow the tools proposed by Callaway and
Sant’Anna (2021) in staggered designs. In summary, for any pe-
riod g when a group of hospitals transitions to OSS, and for a
fixed event time ¢ > 0, we use standard 2 x 2 DiD to get an esti-
mate for the treatment effect among hospitals of group g, ¢ periods
after OSS: ATT (g, g +t). This is the result of comparing the aver-
age outcome evolution between periods g — 1 and g + ¢ for hospi-
tals that switched to OSS at g with the corresponding evolution of
their matched comparison hospitals. To estimate the average ef-
fect for all groups of treated hospitals, ¢ periods away from the year
they switched to OSS (7;), we aggregate these group-specific DiDs
based on the relative sample size P(G, = 1) of each treated group
following equation (2). We repeat this procedure and compute 7,
for eacht € {1, 2, 3, 4, 5}. This choice is primarily motivated by the
typical duration of OSS contracts (five years). In addition, in this
range, we can estimate dynamic effects without major changes in
the composition of the treated group, as roughly 70% of the OSS
hospitals have data covering up to five posttreatment periods. In
robustness checks, we show that our results remain virtually the
same in a balanced panel over the event times and when using the
standard two-way fixed effects estimator.

Finally, to conduct asymptotically valid inference, we use
a bootstrap procedure that computes simultaneous confidence
bands for the entire path of group-time average treatment effects.
Our inference procedure also accounts for the autocorrelation of
the data by using clustered bootstrapped standard errors at the
hospital level ??

IV.C. Identification

Our study design is based on a conditional parallel-trends as-
sumption. We assume that treated and control hospitals in the
same macro-region and with similar size and patient volume in
the baseline would follow the same trend in outcomes in the ab-
sence of the OSS model. We support our identification strategy

25. Standard errors are virtually unchanged under alternative inference pro-
cedures: (i) clustering at the micro-region level, to account for spatial correlation
in local hospital markets; and (ii) clustering at the matched-pair level, to account
for the matching structure (Abadie and Spiess 2022). The similarity of the esti-
mates suggests that neither source of dependence is quantitatively important in
our setting. Results are available on request.
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with empirical evidence and robustness checks. We estimate the
effects of the OSS model using pretreatment periods, t; for ¢ < 0,
using the Callaway and Sant’Anna (2021) estimator of pretreat-
ment effects. Finding coefficients statistically different from zero
would indicate a violation of the parallel-trends assumption.26
Throughout the article, we show that these placebo effects are sta-
tistically insignificant, supporting design validity. We conduct F-
tests of the joint significance of the pre-trends and consistently
fail to reject the null that all pretreatment coefficients are equal
to zero.

We complement the pre-trends analysis by examining the de-
terminants of OSS adoption and its timing, comparing treated and
matched control hospitals in discrete-time survival models. We
examine both baseline and time-varying characteristics. Online
Appendix Table A2 reports the results. We find that relevant
baseline covariates do not predict OSS adoption, confirming that
treated and control groups are fairly balanced. Although identifi-
cation only requires that groups exhibit the same trends (not the
same levels) in the absence of treatment, this mitigates concerns
about unobserved trends that depend on or correlate with base-
line characteristics. Furthermore, we do not observe any correla-
tion between OSS adoption and pretreatment variation in hos-
pital inputs (beds, workforce, and medical equipment), produc-
tion, and risk-adjusted mortality rate. This is true irrespective
of whether we consider long-term or short-term changes in these
variables. We also explore alternative specifications for our DiD
model, such as different comparison groups and varying methods
for adjusting covariate-specific trends. Reassuringly, point esti-
mates remain stable across different specifications. These tests in-
dicate that unobservable time-varying shocks are unlikely to play
a significant role in our setting.

V. EFFECTS ON HOSPITAL PERFORMANCE

We present our main results in graphical form, plotting to-
gether in one figure pre- and posttreatment effects and their 95%
confidence bands. We summarize the evidence in tables that re-

26. Because we do not match hospitals based on pretreatment trends or period-
by-period pretreatment outcomes, the pre-trend tests for variables used in the
matching remain informative rather than mechanically flat. Section V.E further
shows flat pretreatment estimates in specifications with and without matching.
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FIGURE III

OSS Effects on Hospital Production and Productivity Measures

This figure plots 95% confidence bands computed with a hospital-level clustered
bootstrap and DiD estimates for the effects of the OSS model on the number of
hospital admissions (Panel A), bed turnover rate (Panel B), bed occupancy rate
(Panel C), and length of stay (Panel D). Length of stay is risk-adjusted using the
procedure described in Section III. The average treatment effect is computed as the
average of the DiD estimates for event times 1-5. Standard errors in parentheses
are computed with a hospital-level clustered bootstrap. The baseline corresponds
to the sample mean for treated hospitals in the five years before OSS adoption.
The figure also reports the p-value from an F-test of the joint significance of the
pretreatment coefficients.

port the average of posttreatment effects two and five years af-
ter OSS. In the text, we generally interpret these average effects.
All graphs and tables reporting results additionally display the
p-value from an F-test of the joint significance of the pre-trends.

V.A. Production Output and Productivity

Figure III, Panel A, and Table I present OSS effects on hos-
pital production. We observe that the transition to OSS manage-
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TABLE I
OSS EFFECTS ON HOSPITAL PRODUCTION AND PRODUCTIVITY MEASURES

2-year 5-year  Pre-trends Mean at
effect effect test baseline
(D) (2) (3) (4)
Hospital admissions 1,312.274 1,577.668 .53 3,943.242
(288.763) (357.877)
Surgical care 403.015  480.399 .86 1,182.867
(124.191) (147.480)
Clinical care 299.228 532.096 25 1,216.113
(95.602) (123.382)
Obstetric care 344.927 316.217 .80 890.904
(122.282) (142.503)
Other type of care 265.104 248.957 .19 653.358
(95.084) (115.083)
Emergency-care sensitive 262.873  397.047 .53 894.956
(75.801) (101.398)
Nonemergency-care sensitive 1,049.401 1,180.621 .55 3,048.287
(232.274) (289.110)
Bed turnover rate 6.506 8.036 .70 34.699
(1.888)  (2.238)
Bed occupancy rate 0.058 0.076 .60 0.489
(0.021)  (0.025)
Length of stay —-0.390 —-0.524 .69 6.322

(0.157)  (0.174)

Notes. This table reports the average effects of the OSS model on hospital production and productivity
measures. Length of stay is risk-adjusted using the procedure described in Section III. Columns (1) and (2)
report the average of the DiD estimates for OSS effects over event times 1-2 and 1-5 years after OSS adoption,
respectively. Standard errors in parentheses are computed with a hospital-level clustered bootstrap. Column
(3) reports the p-value from an F-test of the joint significance of the pretreatment coefficients. Column (4)
shows the mean of each variable in the five years before OSS adoption.

ment leads to a sharp increase in hospital admissions. The average
impact amounts to 1,312 in the two years following the transition,
and then to 1,577 after five years. This corresponds to an increase
of 40% relative to the baseline. These results differ from those of
Duggan et al. (2023), who found that hospital admissions declined
by 8.4% after the privatization of state hospitals in the United
States. Table I further shows that the positive effect on hospital
admissions persists across different types of inpatient care, in-
cluding surgical, clinical, obstetric, and other categories. All these
categories experience a sharp increase following OSS, proportion-
ate to their contributions to overall admissions at baseline. We
also observe an increase of 397 admissions due to ECSCs follow-
ing OSS (44% of baseline), while the impact on hospitalizations
not due to emergency conditions is 1,180 (39%).
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The rise in the number of admissions could stem from a
broader increase in operational capacity or enhanced efficiency.
To start investigating this, the remaining plots of Figure III and
results from Table I examine the effects of OSS on productivity
measures. We find that bed turnover increases by an average of
eight additional admissions per bed annually, which is equivalent
to a 23% increase from baseline. We also observe increases in bed
occupancy by 7.6 percentage points, or 14% of the baseline. At the
same time, the risk-adjusted patient length of stay decreases by
0.52 days, representing an 8% reduction from baseline.

To benchmark our estimates, we first turn to reforms that
directly target hospital management and organizational capac-
ity. Munioz and Otero (2025) show that improving the quality of
CEOs in Chilean public hospitals increases emergency room occu-
pancy by about 17%. Evidence from the English NHS also points
to sizable responses to management-related reforms. Bloom et al.
(2015) show that increased competition, operating in part through
improved management practices, reduces average length of stay
by about 11%. A second set of benchmarks comes from market
structure and competition reforms. Gaynor, Moreno-Serra, and
Propper (2013) find that reforms expanding patient choice and
reducing price dispersion in the English NHS increased hospital
throughput and reduced length of stay by similar orders of magni-
tude. Conversely, reductions in competition due to hospital merg-
ers lead to worse performance. Gaynor, Laudicella, and Propper
(2012) find that merged hospitals reduce production by up to 14%
and increase length of stay by 3%—5%. These effects provide a use-
ful contrast because they operate through market pressure rather
than internal managerial discretion. A third benchmark comes
from payment and financial incentive reforms. Gupta, Martinez,
and Navathe (2023) estimate that bundled-payment adoption re-
duces inpatient length of stay by about 10% among exposed hos-
pitals, whereas Batty and Ippolito (2017) document reductions of
7%—9% after hospital fair-pricing laws. Earlier prospective pay-
ment reforms produced smaller but still meaningful effects. For
instance, Acemoglu and Finkelstein (2008) and Farrar et al. (2009)
estimate reductions in length of stay of around 3%.

These comparisons indicate that the productivity gains as-
sociated with OSS management, such as increases in admissions
and bed turnover and reductions in length of stay, are compara-
ble in magnitude to those generated by major payment reforms,
competition-enhancing policies, and management interventions
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documented in the literature. Importantly, OSS achieves these
gains under a fixed, publicly financed budget, without output-
based reimbursement, changes in payment rules, or market com-
petition, therefore distinguishing it from other policy tools.

V.B. Quality of Care

Our results indicate that OSS management led to increased
hospital production and productivity. Yet there are concerns re-
garding a potential reduction in the quality of care. Excessively
high bed turnover and occupancy rates could burden staff and
resources. In addition, shortened lengths of stay might indicate
premature discharges, potentially leading to adverse patient out-
comes.

We address these concerns by investigating the OSS effects
on inpatient mortality rate, an outcome that exhibits consider-
able variation across hospitals, arguably driven by differences in
quality of care. To mitigate concerns that differences in mortality
might reflect patient selection rather than quality, we use risk-
adjusted mortality measures as described in Section III. A further
challenge is that the vast majority of hospital cases do not involve
life-threatening conditions. As a result, inpatient mortality may
not be informative about care quality for many patients. This can
be the case, for example, of young individuals admitted for super-
ficial wounds, minor burns, fractures, or concussions. While com-
mon, these cases rarely involve significant mortality risk, and de-
tecting effects would therefore require extremely large samples.
To address this, we also study mortality in a subsample of pa-
tients at high risk of death, for whom small differences in care
quality could translate into large differences in survival. We define
these at-risk cases as patients in the top quartile of the predicted
mortality distribution. The mortality rate in this subsample is ap-
proximately 15%. Focusing on patients at risk of mortality is also
compelling because these cases often involve acute conditions that
require immediate care, leaving little scope for selection.?’

Figure IV and Table II present the main results. We find no
evidence that OSS management affects inpatient mortality rate.

27. We find similar results when we instead define at-risk patients as those
above the 80th, 85th, or 90th percentile of the predicted mortality distribution
(Online Appendix Figure A2). The approach of studying mortality among patients
with higher death risk follows recent work on the determinants of care quality
(Batty and Ippolito 2017; Silver 2021).
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FIGURE IV
OSS Effects on Quality of Care Measures

This figure plots 95% confidence bands computed with a hospital-level clustered
bootstrap and DiD estimates for the effects of the OSS model on inpatient mortal-
ity rate (Panel A), inpatient mortality rate among at-risk patients (Panel B), and
readmission rate (Panel C). All the outcomes are risk-adjusted using the proce-
dure described in Section III. At-risk patients are those in the top quartile of the
predicted inpatient mortality distribution. The average treatment effect is com-
puted as the average of the DiD estimates for event times 1-5. Standard errors in
parentheses are computed with a hospital-level clustered bootstrap. The baseline
corresponds to the sample mean for treated hospitals in the five years before OSS
adoption. The figure also reports the p-value from an F-test of the joint significance
of the pretreatment coefficients.
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TABLE II
0SS EFFECTS ON QUALITY OF CARE MEASURES

2-year 5-year Pre-trends Mean at
effect effect test baseline
(1) (2) (3) (4)
Inpatient mortality rate —0.0006 —0.0003 .33 0.055
(0.0027) (0.0037)
Among at-risk patients  —0.0045 —0.0034 21 0.151
(0.0085) (0.0091)
Due to ECSC 0.0006 0.0030 .65 0.134
(0.0068) (0.0078)
Readmission rate —0.0007 —0.0002 91 0.036
(0.0042) (0.0041)
Due to ECSC —0.0057  —0.0029 .26 0.042

(0.0054)  (0.0056)

Notes. This table reports the average effects of the OSS model on inpatient mortality and readmission rates.
At-risk patients are those in the top quartile of the predicted inpatient mortality distribution. Predicted mor-
tality is obtained by regressing observed mortality on a rich set of case-mix characteristics, including patients’
ZIP code of residence, age-by-gender indicators, admission diagnoses, and comorbidities. ECSC refers to emer-
gency care—sensitive conditions. All outcomes are risk-adjusted using the procedure described in Section III.
Columns (1) and (2) report the average of the DiD estimates for OSS effects over event times 1-2 and 1—
5 years after OSS adoption, respectively. Standard errors in parentheses are computed with a hospital-level
clustered bootstrap. Column (3) reports the p-value from an F-test of the joint significance of the pretreatment
coefficients. Column (4) shows the mean of each variable in the five years before OSS adoption.

Point estimates for overall mortality and mortality among at-risk
patients fluctuate around zero with no discernible pattern sug-
gestive of a systematic deterioration in quality. Based on aver-
age effects, we see economically small and insignificant estimates
(—0.0003 for overall mortality and —0.0034 for high-risk cases).2®
We complement these results with additional quality measures.
Table IT and Figure IV examine risk-adjusted readmission rates,
which may capture complications and downstream health prob-
lems not fully reflected in mortality. We again find no evidence of
quality deterioration over the event-time window, and the average
effect is small (—0.0002) and statistically insignificant. Table II
and Online Appendix Figure A3 further examine mortality and
readmissions for ECSCs, while Online Appendix Table A3 inves-

28. Although point estimates for mortality are small and statistically insignif-
icant, confidence intervals imply that meaningful effects cannot be completely
ruled out. Based on standard errors, we can exclude increases in overall mortality
greater than roughly 9% and increases in mortality among high-risk patients (top
quartile of predicted mortality) greater than about 7% at the 90% confidence level.
Yet the event-study dynamics show no upward trend around the OSS transition,
further supporting the interpretation that mortality did not deteriorate.
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tigates mortality for particular high-mortality diagnoses (such
as heart attack, stroke, and pneumonia), surgical admissions,
and emergency room cases. Across all these outcomes, we find
no statistically significant effects. The evidence, therefore, indi-
cates that the transition to OSS management improved hospi-
tal production and efficiency without compromising quality of
care.?’

V.C. Patient Selection and Equity

We consider changes in the profile of patients and equity con-
cerns. Figure V and Table III report the effects of OSS on pre-
dicted inpatient mortality, reflecting the clinical severity of the
patient pool. Effects are tightly centered around zero and are not
statistically significant. To address the possibility that average ef-
fects may mask heterogeneous effects across the distribution of
risk, we also estimate effects on the share of at-risk patients, de-
fined as those above the last quartile of the predicted mortality
distribution. The estimated effect is again small (0.001 relative
to a baseline of 0.22) and statistically insignificant. We also as-
sess the robustness of the effects on predicted mortality across
distinct prediction models that sequentially add different sets of
covariates. The effect on predicted mortality remains consistently
small and statistically insignificant across all specifications (see
Online Appendix Table A4). Finally, Table III shows estimates of
the effect of OSS on patient composition regarding specific charac-
teristics. Results indicate that OSS is not associated with changes
in the average age of patients, the distribution of patients across
various age bins, the ratio of female patients, or the average in-
come of patients’ postal codes of residence. Together, our findings

29. One caveat when interpreting inpatient mortality is that it can mechan-
ically decline if length of stay shortens. Several pieces of evidence indicate that
this mechanism is unlikely to be important in our setting. First, we do not find
increases in readmissions, which would be expected if patients were being dis-
charged prematurely. Second, neither predicted mortality nor the share of high-
risk patients changes after OSS adoption, indicating no shift toward healthier pa-
tients who would artificially lower in-hospital mortality. Third, as we report in the
next sections, population mortality in the municipalities served by OSS hospitals
declines rather than rises, ruling out higher post-discharge mortality. Combined,
these findings suggest that the mechanical effect of shorter stays on inpatient mor-
tality is likely to be minor.
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FIGURE V
OSS Effects on Patient Risk Measures

This figure plots 95% confidence bands computed with a hospital-level clustered
bootstrap and DiD estimates for the effects of the OSS model on predicted inpatient
mortality (Panel A) and the share of at-risk patients (Panel B). Predicted mortality
is obtained by regressing observed mortality on a rich set of case-mix characteris-
tics, including patients’ ZIP code of residence, age-by-gender indicators, admission
diagnoses, and comorbidities. At-risk patients are those in the top quartile of the
predicted inpatient mortality distribution. The average treatment effect is com-
puted as the average of the DiD estimates for event times 1-5. Standard errors in
parentheses are computed with a hospital-level clustered bootstrap. The baseline
corresponds to the sample mean for treated hospitals in the five years before OSS
adoption. The figure also reports the p-value from an F-test of the joint significance
of the pretreatment coefficients.

9z0z eunr £z uo 3senb Aq $2,9,98/8z06elb/elb/c601 01 /10p/eloie-eoueApe/alb/wod dno-olwsepeoe//:sdiy wol pspeojumoq


art/qjag028_f5.eps

36 THE QUARTERLY JOURNAL OF ECONOMICS

TABLE III
OSS EFFECTS ON INPATIENT PROFILE MEASURES

2-year 5-year  Pre-trends Mean at
effect effect test baseline
(1) (2) (3) (4)
Predicted inpatient mortality —0.002 0.001 .92 0.053
(0.003)  (0.003)
Share of at-risk patients —0.002 0.000 .93 0.218
(0.010)  (0.012)
Average age 0.132 0.067 .37 37.522
(0.528)  (0.614)
% 0—4 —0.010 —0.008 .23 0.070
(0.008)  (0.007)
% 5-14 -0.011  —0.009 .50 0.081
(0.008)  (0.008)
% 15-24 0.015 0.013 .79 0.180
(0.008)  (0.009)
% 25—44 0.012 0.012 .00 0.278
(0.009)  (0.009)
% 45—64 —0.005  —0.007 .26 0.206
(0.004)  (0.006)
% 65+ -0.001 —0.001 .68 0.186
(0.007)  (0.008)
Share of female patients 0.007 0.005 .63 0.568
(0.010)  (0.011)
ZIP-code average income 44.851 47.568 17 1,219.470

(98.455) (119.166)

Notes. This table reports the average effects of the OSS model on patients’ characteristics. Predicted mor-
tality is obtained by regressing observed mortality on a rich set of case-mix characteristics, including patients’
ZIP code of residence, age-by-gender indicators, admission diagnoses, and comorbidities. The share of at-risk
patients is defined as patients in the top quartile of the predicted mortality distribution. Columns (1) and (2)
report the average of the DiD estimates for OSS effects over event times 1-2 and 1-5 years after OSS adoption,
respectively. Standard errors in parentheses are computed with a hospital-level clustered bootstrap. Column
(3) reports the p-value from an F-test of the joint significance of the pretreatment coefficients. Column (4)
shows the mean of each variable in the five years before OSS adoption.

provide evidence that the transition into OSS management does
not alter the profile of patients.

These results are important because they help rule out pa-
tient selection as a mechanism behind the OSS effects on hospi-
tal performance and quality, and mitigate concerns that the doc-
umented gains reflect moral hazard or distorted incentives lead-
ing to increases in spurious cases. If moral hazard were driving
the results, one would expect predicted mortality or the share of
high-risk patients to decline, which we do not observe. This evi-
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dence is reinforced by the results in the previous section, which
show broadly proportional increases in admissions across dif-
ferent types of care (e.g., surgical versus clinical) and levels of
urgency (emergency-sensitive versus nonemergency conditions).
Moreover, our results indicate that the higher performance un-
der OSS did not come at the cost of restricting access to specific
types of patients or affecting equity, a typical concern in outsourc-
ing events. As previously mentioned, the absence of patient selec-
tion is consistent with the institutional background. In principle,
SUS hospitals face very limited scope for selective refusal of pa-
tients as they cannot reject patients or unilaterally refer them to
other hospitals at their discretion. In addition, OSS hospitals can
only provide care in the public system. This restriction precludes
the possibility of selectively admitting higher-paying patients, dif-
fering from the U.S. context, where privatization led to reduced ac-
cess to hospitals for low-income Medicaid patients (Duggan et al.
2023).

While the increase we document in admissions is large, it
does not necessarily imply large compositional shifts. In Brazil,
long-standing access constraints to specialized care have gener-
ated substantial unmet demand. Because OSS hospitals do not
change intake rules or their contractual service portfolio, and
because production targets are disaggregated by service line,
there is limited scope for cream-skimming across diagnoses or
severity levels. In that sense, we conjecture that easing oper-
ational bottlenecks likely cleared queues across a broad range
of conditions and improved access to patients across different
profiles.

V.D. Population-Level Results

The results so far revealed substantial improvements in hos-
pital production and productivity following the transition to OSS
management, without any observable negative effects on qual-
ity or equity. A key remaining question is whether the additional
output creates value for consumers or instead indicates ineffi-
cient overuse of resources. To address this, we extend the analysis
to population outcomes at the municipal level, the primary geo-
graphic unit for health care access in Brazil’s decentralized public
health system. We adapt the empirical strategy by defining mu-
nicipalities as treated if they host public hospitals transitioning to
OSS management. To maximize statistical power and investigate
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potential spillovers throughout the entire territory, we include all
municipalities with public hospitals in the analysis, not just those
in the matched control group.3°

1. Hospital Admissions. We begin by examining the effect of
OSS on municipal-level hospital admissions. Figure VI, Panel A
displays these results, alongside the corresponding hospital-level
estimates for ease of comparison. We find strong positive effects on
municipal patient volume. The estimates indicate an average an-
nual increase of 1,527 admissions, representing a 20% rise relative
to baseline. These estimates closely match those from the hospital-
level analysis, indicating that the OSS transition alone accounts
for most of the aggregate increase in patient volume. This finding
supports the interpretation that OSS improves access to hospital
care at the local level, rather than merely reallocating patients
from nearby facilities, and mitigates concerns that our results are
affected by spillover effects.

To assess whether OSS hospitals expand access by address-
ing previously unmet demand, we estimate heterogeneous effects
according to the baseline supply of hospital care at the local level.
We split treated municipalities into two groups based on whether
their baseline number of hospital beds per capita is below or above
the median. Figure VI, Panel B reveals that in municipalities with
a relatively higher scarcity of beds, OSS management increases
patient volume by 2,150 admissions annually (a 33% rise from
baseline). For municipalities with a high initial supply of hospital
care, the estimated increase is significantly smaller, by 1,177 ad-
missions or 13% relative to baseline. These results suggest that
the increase in OSS hospital production primarily reflects im-
proved access to hospital care, potentially from individuals whose
demand had previously gone unmet due to hospital capacity con-
straints. This is consistent with existing evidence that insufficient
access to specialized care has been a major constraint in Brazil’s

30. The analysis includes 2,170 municipalities with public hospitals, of which
166 have at least one hospital under OSS management. After excluding public hos-
pitals that were always under OSS management and those that switched but were
not previously managed by the state, we are left with 71 treated municipalities.
Online Appendix Figure A4 shows that the estimates are essentially unchanged
whether we use all municipalities as controls or only the subset implied by the
matched sample.
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FIGURE VI
OSS Effects on Population-Level Hospital Admissions

Panel A plots 95% confidence bands computed with a municipal-level clustered
bootstrap and DiD estimates for the effects of the OSS model on municipal-level
hospital admissions. The average treatment effect is computed as the average of
the DiD estimates for event times 1-5. Standard errors in parentheses are com-
puted using a municipal-level clustered bootstrap. The figure also reports the p-
value from an F-test of the joint significance of the pretreatment coefficients. The
baseline corresponds to the sample mean for treated municipalities in the five
years before OSS adoption. For ease of comparison, the figure also displays the
OSS effects on hospital-level admissions from Figure III. Panel B reports the av-
erage treatment effects and respective 95% confidence bands separately for mu-
nicipalities with a high and low number of hospital beds per capita at baseline,
where high and low groups are defined based on a median split of baseline beds
per capita.
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public health system (Castro et al. 2019; Ministry of Health, Brazil
2023).

2. Population Mortality. Iftheincreased hospital production
under OSS management indeed reflects the provision of services
to previously unmet demand, and considering that this expan-
sion occurs without any deterioration in hospital quality, then we
should expect to observe improvements in population health. To
test this, we examine the effect of OSS adoption on population
mortality. Figure VII presents the results. We find that OSS is
associated with a statistically significant reduction in mortality,
particularly in the long run. On average, mortality falls by 1.78
deaths per 10,000 inhabitants, corresponding to a 3% decline rel-
ative to baseline (Panel A). The same figure shows that the reduc-
tion in mortality is concentrated in deaths occurring outside the
health system (i.e., at home or in public areas), which decline by
1.18 per 10,000 inhabitants or 6.6% of the baseline (Panel B). In
contrast, the estimated effect on deaths occurring at health facili-
ties is smaller (—0.6 or about 1%) and not statistically significant
(Panel C). This pattern suggests that OSS hospitals improve out-
comes for individuals who might otherwise die without accessing
care, consistent with the interpretation that OSS addresses pre-
viously unmet demand.

To further evaluate this conjecture, Figure VII, Panel D ex-
plores heterogeneity in mortality effects according to the baseline
supply of beds per capita at the local level. In municipalities with
initially low bed availability, OSS reduces mortality by 4 deaths
per 10,000 people (6.4% of baseline), whereas in areas with high
initial supply, the reduction is smaller and statistically insignifi-
cant (0.5 or less than 1%). These results reinforce our earlier con-
clusion that OSS improves access most in underserved areas and
reinforce the view that these improvements in access translate
into meaningful health gains.

With these estimates, we can conduct a back-of-the-envelope
calculation of the marginal health benefit generated by the addi-
tional admissions. Measuring effects per 10,000 people, municipal
admissions increase on average by 130 while deaths fall by 1.7.
Attributing the mortality decline to the additional admissions im-
plies 0.013 fewer deaths per marginal admission. Studies on hos-
pital closures for acute myocardial infarction in the United States
(Shen and Hsia 2016), Sweden (Avdic 2016), and Italy (Ghislandi,
Renner, and Varghese 2025) report effects reaching roughly 0.06—
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FIGURE VII
OSS Effects on Population Mortality

This figure plots 95% confidence bands computed with a municipal-level clus-
tered bootstrap and DiD estimates for the effects of the OSS model on municipal-
level deaths per 10,000 people (Panel A), municipal-level deaths at home or in
public spaces per 10,000 people (Panel B), and municipal-level deaths in health
facilities per 10,000 people (Panel C). The average treatment effect is computed as
the average of the DiD estimates for event times 1-5. Standard errors in paren-
theses are computed using a municipal-level clustered bootstrap. The figure also
reports the p-value from an F-test of the joint significance of the pretreatment co-
efficients. The baseline corresponds to the sample mean for treated municipalities
in the five years before OSS adoption. Panel D reports the average treatment ef-
fects on municipal-level deaths per 10,000 people and respective 95% confidence
bands separately for municipalities with high and low number of hospital beds per
capita at baseline, where high and low groups are defined based on a median split
of baseline beds per capita.

0.08 deaths per affected patient. More comparable to our estimate,
Chandra, Dalton, and Staiger (2023) show that the closure of high-
quality hospitals in the United States raises mortality for affected
patients by 1 percentage point. We view our estimate as expectedly
smaller than the acute care benchmarks and in line with what
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one would anticipate given our case mix, especially because the
marginal admissions in our setting are not concentrated in acute
conditions.

Taken together, our findings indicate that the performance of
public hospitals improved following the transition to OSS man-
agement. Not only did productivity increase without any deteri-
oration in quality or equity, but the rise in output created value
for patients, particularly those who previously faced supply-side
barriers to hospital care, as reflected in improved survival. These
results further mitigate concerns that the observed gains reflect
moral hazard incentives leading to inefficient increases in produc-
tion.

V.E. Robustness Checks

1. Hospital-Level Results. We assess the robustness of the
hospital-level results to alternative modeling assumptions and
identification concerns. Table IV summarizes the corresponding
estimates for our main outcomes: hospitalizations, bed turnover,
length of stay, predicted mortality, inpatient mortality, and inpa-
tient mortality among at-risk patients. Column (1) repeats the re-
sults for our baseline model for ease of comparison. The results
shown in the following columns are reassuring, as the coefficients
remain relatively similar to the baseline estimates of column (1)
in all checks. We discuss these and additional robustness exercises
below.

i. Matching and Covariate-Specific Trends. Our main results
are estimated using a matched sample in which treated hospi-
tals are paired with control hospitals based on baseline scale
and macro-region indicators. This design ensures that our esti-
mates are fully robust to unobserved time trends that are spe-
cific to these observable characteristics. We assess the robust-
ness of the results to alternative specifications. Table IV, column
(2) reports estimates from a specification that uses the full set
of state-managed hospitals as the control group, rather than the
matched sample. Column (3) also uses the full control group but
controls for baseline covariates using the doubly robust estimator
of Sant’Anna and Zhao (2020), which combines inverse probabil-
ity weighting with standard regression covariate adjustment. The
estimated average effects are highly stable across columns (1)—
(3), indicating that our findings are not an artifact of the match-
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ing procedure and are unlikely to be driven by differential trends
between treated and control hospitals. Online Appendix Figure
A6 presents the complete event-study coefficients for all main
outcomes under these three specifications. Both pre- and
posttreatment estimates display very similar patterns across
specifications.

ii. Risk Adjustment. Our main specification relies on risk-
adjusted measures when investigating patient outcomes to safe-
guard our estimates against potential changes in patient compo-
sition following OSS management. However, we observe that OSS
adoption does not lead to meaningful changes in patient selection
or case-mix severity, indicating that the risk-adjustment proce-
dure should not be first-order in practice. Table IV, column (4)
confirms this by reestimating the models using unadjusted out-
comes and reporting very similar results. The effects on inpa-
tient mortality (total and among at-risk patients) remain small
and statistically insignificant, and the effect on length of stay
remains significant and close to our baseline estimate. Online
Appendix Figure A5 presents these results in event-study format
and likewise shows that our estimates are stable across adjusted
and unadjusted specifications. These patterns support the view
that our findings are not driven by compositional changes in the
patient population.

iii. Additional Checks. Another potential concern is that our
estimates may stem not only from dynamic effects but also from
compositional changes due to late hospital switchers having miss-
ing post-OSS years. To address this, Table IV, column (5) considers
a fully balanced panel over the event times. Results remain very
similar, indicating that compositional changes do not impact our
results. In column (6), we exclude data from 2020 onward. Since
many public hospitals were already treated in the second half of
our panel, there may be concerns that our estimates are influ-
enced by differential changes in hospital behavior in response to
the COVID-19 pandemic. Results are again very similar. Finally,
to further assess whether the interpretation of our estimates is af-
fected by normalization or treatment-effect heterogeneity, Online
Appendix Figure A7 presents the full event-study estimates from
two versions of the Callaway and Sant’Anna estimator alongside
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a conventional TWFE specification.?! The first version uses their
standard estimator of pretreatment effects, while the second, in
analogy to TWFE, uses a fixed baseline period and normalizes all
coefficients relative to event time —1. Across all specifications, pre-
treatment estimates are jointly indistinguishable from zero, and
treatment effects are very similar.

2. Population Mortality. We test the robustness of the esti-
mated impact of OSS on population mortality to a range of po-
tential confounders. During the 2000s, Brazil underwent demo-
graphic changes. If these changes varied systematically across
municipalities and coincided with the timing of OSS adoption,
they could bias our estimates through their relationship with mor-
tality. We test the stability of our results to controlling for time-
varying demographic composition, using variables that capture
the share of the municipal population within each nine-year-by-
gender-age bin. We also consider the possibility that treated and
control municipalities may exhibit differential trends due to pre-
existing differences in socioeconomic conditions or public spending
patterns. To address this, we test for the inclusion of trends spe-
cific to a broad set of municipal-level baseline covariates—GDP
per capita, Theil index, poverty rate, illiteracy rate, share of ru-
ral population, total population, and per capita social and health
expenditures.

In addition, we investigate whether our results are robust to
the timing of other health initiatives implemented at the munic-
ipal level. One important program is the Family Health Program
(Programa Saude da Familia, PSF), which expanded access to pri-

31. We use the following equation to estimate these effects:

Yy =a+ Z B: OSS; x Llyears since OSS = t] + ; + Ag + niz.
T#-1

where y; is the outcome of interest for hospital i in year ¢. OSS; is an indicator
equal to one for public hospitals that transitioned to OSS management and zero
for those that remained under state management. p; denotes hospital fixed ef-
fects, while ),y denotes year-by-cohort fixed effects, where g indexes the treatment
cohort of OSS hospitals and their matched controls. The coefficients of interest are
{B:}, which trace the effects of OSS management around the transition. To esti-
mate average effects, we use an analogous specification that replaces the separate
interactions for event times 1-5 with a single interaction equal to one over that
window, while retaining the remaining event-time interactions outside that inter-
val. Table IV, column (7) reports the corresponding average effects, which remain
close to those estimated in our baseline specification.
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mary care throughout Brazil in the late 1990s and early 2000s
(Rocha and Soares 2010; Bhalotra, Rocha, and Soares 2019). Even
though the program came before the OSS expansion, we control for
differential trends according to PSF adoption x year of adoption.
We also account for the potential influence of the More Doctors
Program (Programa Mais Médicos), which expanded physician
supply in underserved areas by recruiting doctors from abroad, es-
pecially during 2013—-2014, followed by policy interruption in 2019
(Fontes, Conceicdo, and Jacinto 2018; Carrillo and Feres 2019;
Ruiz et al. 2026). Online Appendix Figure A8 shows that our base-
line estimates remain highly stable when each of these controls
is included individually. These results suggest that our findings
are unlikely to be driven by differential trends in demographics,
baseline conditions, or concurrent health policies across treated
and control municipalities.

3. Longer Pretreatment Window. Throughout the article, we
have reported event-study estimates with pretreatment coeffi-
cients up to five years before OSS adoption. In all cases, the pre-
trends consistently hover around zero, and the F-tests for the joint
significance of the pre-treatment coefficients fail to reject the null
of no pre-trends. We focus on a five-year pre-period in the base-
line to avoid losing many hospitals that cannot be followed for
longer horizons before OSS adoption. As an additional robustness
check, we extend the pretreatment window to eight years before
the OSS transition. Online Appendix Figure A9 presents the cor-
responding event-study estimates for our main hospital-level out-
comes, as well as for population mortality. The pretreatment co-
efficients remain very stable and close to zero over this extended
eight-year horizon, reinforcing the validity of our identifying as-
sumption. For ease of comparison with the baseline results, Online
Appendix Table A5 reports F-tests for the joint significance of
the pretreatment coefficients under the five-year and eight-year
specifications. The p-values move even further away from con-
ventional significance thresholds when we consider the extended
window.

VI. MECHANISMS AND THE ROLE OF MANAGEMENT

How does the transition into OSS management map into
changes in production output and hospital performance? We ex-
plore the resource and organizational changes that follow the
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transition into OSS management and discuss how these changes
may have acted as mechanisms driving the effects on hospital per-
formance. For ease of presentation, we consider the simple concep-
tual framework presented in Section II.B, where hospital output
Y =A(e) f(K, L) depends on operating capacity, for example, in-
puts such as physical K and human L capital, and operating ef-
ficiency A(e), with which these resources are deployed. We assess
three specific channels. First, we examine whether new managers
expand the hospital’s operating capacity and evaluate whether in-
creases in production output and improvements in hospital per-
formance primarily reflect such changes. Second, we examine the
same question but look at drivers of operating efficiency. The pre-
vious section showed that transitioning to OSS led to significant
gains in operating efficiency. Here, we shed light on two differ-
ent pathways behind these gains. First, the OSS model allows
the use of new management practices and more flexible contracts.
Second, irrespective of the former pathway, the OSS model may
have attracted more experienced hospital managers. We assess
these conjectures with a particular focus on personnel manage-
ment, employment contracts, and physician productivity, as the
available data allows us to provide fine-grained analyses on these
margins.

VI.A. Operating Capacity

1. Physical Capital. TableV begins by investigating changes
in the physical capital of hospitals. We first focus on the num-
ber of hospital beds, which typically indicates hospital scale. We
find an average increase of 16 hospital beds, which corresponds to
13.9% of the baseline. However, this expansion pales in compari-
son to the 40% rise in the number of hospital admissions, suggest-
ing that productivity is a relevant driver of the overall growth in
hospital production. Consider a simple simulation. Based on the
average baseline bed turnover rate of 35, the additional 16 beds
would yield roughly 550 extra admissions a year, accounting for
only 34.8% of the overall increase in hospitalizations (1,578). The
expected production growth driven by the estimated increase in
bed turnover (from 35 to 43) is much larger: 920 additional ad-
missions a year, holding fixed the baseline hospital size of 115
beds. Applying the productivity gain to the extra beds would fur-
ther boost hospitalizations by 128. Hence, a substantial share
of the increase in production stems from more efficient utiliza-
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TABLE V

OSS EFFECTS ON HOSPITAL INPUTS: PHYSICAL CAPITAL AND HUMAN
RESOURCES

2-year 5-year  Pre-trends Mean at

effect effect test baseline
(1) (2) (3) (4)
Beds 10.446 16.172 .90 115.057
(4.102)  (5.668)
Essential bed-level equipment 14.821 24.939 .83 53.405
(5.098)  (5.684)
High-tech equipment 0.487 0.261 29 1.267
(0.394)  (0.349)
Mid-tech equipment 2.053 2.173 .20 19.752
(1.166)  (1.294)
Other equipment 0.145 0.796 .73 9.740
(0.742)  (0.870)
Total workers 52.272 78.269 .32 328.865
(22.828) (32.447)
Physicians 9.093 9.177 .48 70.396
(5.149)  (6.226)
Nursing staff 25.468 37.377 .53 168.662
(13.461) (17.797)
Other health workers 1.025 —0.100 .73 17.529
(2.142)  (3.053)
Other workers 16.686 31.815 17 72.279
(10.560) (15.816)
Total workers per 100 beds 11.307 13.935 .05 287.110
(15.494) (17.473)
Physicians 2.317 1.229 47 59.905
(3.549)  (4.413)
Nursing staff 1.130 1.803 .29 145.701
(8.682)  (9.318)
Other health workers 0.610 —0.250 .87 13.848
(1.040)  (1.394)
Other workers 7.250 11.153 .04 67.656

(7.258)  (8.280)

Notes. This table reports the average effects of the OSS model on hospital inputs, including beds, medical
equipment, workers, and workers per 100 beds. Workers are measured in full-time-equivalent units. Columns
(1) and (2) report the average of the DiD estimates for OSS effects over event times 1-2 and 1-5 years after OSS
adoption, respectively. Standard errors in parentheses are computed with a hospital-level clustered bootstrap.
Column (3) reports the p-value from an F-test of the joint significance of the pretreatment coefficients. Column
(4) shows the mean of each variable in the five years before OSS adoption.

tion of hospital beds, not merely from an increase in the num-
ber of beds. Also consistent with that, in Table V we examine ef-
fects on other physical resources, and document that OSS hos-
pitals do not significantly increase the availability of technolog-
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ically advanced and costly equipment,?? investments that could
otherwise expand hospital treatment capacity and performance
through large capital outlays (Chandra and Skinner 2012). In-
stead, they exhibit substantial growth in bedside essentials (by 25
pieces or 50% relative to the baseline), including infusion pumps
and ECG monitors. This pattern suggests that managers pri-
oritized replenishing basic resources and maintenance services,
which may have boosted productivity if beds were previously idle
due to a lack of essential tools, rather than pursuing major capital
expansions.33

2. Human Resources. Table V also presents OSS effects on
personnel. Estimates reveal a 23% increase in total staff size,
amounting to an addition of 78 FTE workers from a baseline
of 330. An important question is whether this increase merely
matched the expansion in hospital size or if the hospital dispro-
portionately expanded its workforce relative to the number of beds
to strategically change the mix between physical and human re-
sources. To investigate this, we examine the number of FTEs per
100 beds. When adjusted for bed count, the effects become small
and statistically insignificant, representing just a 4.8% increase
over the baseline.?* The effect is particularly negligible for key
health professionals such as physicians and nurses, whose in-
creases represent only 1% and 2% of the baseline, respectively.
Therefore, the results confirm the increase in hospital operating
capacity, but indicate that the expansion of the total workforce is
aligned with the expansion in hospital beds. In the next sections,
we examine changes in the composition of the workforce and its
productivity.

32. These include high- and mid-tech specialized diagnostic and treatment
equipment: MRI, CTI, X-ray, hemodialysis machine, ECMO, and phototherapy de-
vices.

33. The shortage of such basic equipment may stem from protracted capital
procurement processes in Brazilian public institutions. The transition to private
administration likely alleviates these constraints, contributing to the rapid in-
crease in bedside essentials.

34. Although previous privatization studies document declines in workforce
per bed, possibly as a response to workforce exceeding the optimal level in the
public sector (Heimeshoff, Schreyogg, and Tiemann 2014; Duggan et al. 2023), OSS
hospitals in our setting face binding volume targets that require higher output,
potentially sustaining staffing intensity despite increased efficiency.
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VI.B. Efficiency-Oriented Management Practices

This section analyzes whether OSS management is associ-
ated with the implementation of efficiency-driven practices. We
focus on personnel practices by examining changes in workforce
composition, employment contracts, and hiring and separation
patterns. We focus in particular on physicians, for whom we have
access to identified microdata.

1. Medical Workforce Composition and Employment Con-
tracts. Figure VIII and Online Appendix Table A6 (Panel A) in-
vestigate whether OSS management reshapes the composition
of physicians in treated hospitals. Figure VIII, Panels A and B
present the effects on the average experience and specialization
of physicians, respectively. We define physician experience as the
number of years since registration with the Federal Council of
Medicine and specialization as holding certification from recog-
nized associations that regulate residency and medical special-
ization in Brazil. We find that the average experience of physi-
cians decreases by 1.7 years in the post-OSS period, represent-
ing a 9% decline relative to the baseline. This result suggests
that new managers may prefer younger physicians, who gener-
ally represent lower immediate costs and may be more adaptable
to organizational changes implemented by the new management
(Chong, Guillen, and Lépez-de Silanes 2011).35 We also observe
that the proportion of physicians with a specialty title rises by
almost 6 percentage points, or 13% of the baseline. This pattern
may reflect a strategic effort to sustain the quality of care. Finally,
Online Appendix Table A7 provides additional evidence of a shift
in staff composition toward higher qualifications when examining
nursing personnel, reinforcing the managerial preference for more
skilled professionals.3®

Figure VIII, Panels C-F explore changes in employment
regimes. Our analysis differentiates between two types of for-

35. Existing evidence from Brazil suggests that exogenous variation in physi-
cian seniority within public hospitals does not significantly affect the quality of
care (Branco et al. 2025).

36. Results reveal a significant reduction of almost 8.7 FTE auxiliary nurses
per 100 beds, accompanied by increases of 5 FTEs for nurses and nurse technicians.
Hence, while the total number of nursing professionals remains relatively stable,
there is a shift toward a more qualified nursing staff. The share of auxiliary nurses
in the nursing team decreases by 15% in the short run and 10% in the long run
(borderline significant).
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FIGURE VIII
OSS Effects on Physicians’ Composition

This figure plots 95% confidence bands computed with a hospital-level clustered
bootstrap and DiD estimates for the effects of the OSS model on the average expe-
rience of physicians (Panel A), the share of physicians with a specialty title (Panel
B), the distribution of physicians across four employment regimes—~Estatutdrio
(Panel C), CLT (Celetista) (Panel D), independent contractor (Panel E), and other
contracts (Panel F)—and the share of newly hired physicians (Panel G). The av-
erage treatment effect is computed as the average of the DiD estimates for event
times 1-5. Standard errors in parentheses are computed with a hospital-level clus-
tered bootstrap. The baseline corresponds to the sample mean for treated hospitals
in the five years before OSS adoption. The figure also reports the p-value from an
F-test of the joint significance of the pretreatment coefficients.
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mal employment contracts, Estatutario and CLT. As already men-
tioned, the former emphasizes job stability and is highly rigid,
prohibiting managers from arbitrarily modifying salaries, linking
pay to performance, and setting flexible schedules. In contrast, the
CLT contract, typically used by private companies, offers greater
flexibility. We also examine independent contracts, where hospi-
tals contract physicians as firms. This is a highly flexible arrange-
ment where physician remuneration is closely tied to their output.
After the OSS implementation, we observe a significant decline
in the share of doctors under Estatutario contracts (by 23 per-
centage points). This decrease is partially offset by a 9 percentage
point increase in the share of CLT workers. The remaining reduc-
tion is compensated by a substantial rise in the share of indepen-
dent contractors, up by 17 percentage points (52% from baseline).
These changes likely reflect efforts by OSS-managed hospitals to
use employment contracts to connect payment with performance
and productivity.

Changes in experience, specialization, and employment con-
tracts are likely to be interconnected. Younger physicians are more
amenable to flexible labor contracts and less attached to rigid em-
ployment arrangements. A managerial focus on expanding the
use of flexible contracts can therefore naturally tilt the work-
force toward younger doctors. In addition, older physician cohorts
in Brazil are less likely to hold formal specialty titles, reflecting
the historical expansion of residency and certification programs.
Shifts toward younger physicians and shifts toward more special-
ized physicians can thus go hand in hand. Consistent with this,
Online Appendix Table A8 shows that experience is positively
correlated with permanent public contracts and negatively corre-
lated with formal specialization. These correlations suggest that
part of the observed decline in average experience, the shift to-
ward more flexible contracts, and the rise in specialization may
reflect common compositional adjustments rather than indepen-
dent patterns.

2. Hiring, Separation, and Productivity.

i. Hiring of New Physicians. The autonomy granted to OSS
in personnel management may manifest through hiring decisions,
a critical element in building a productive workforce. Figure VIII,
Panel G reveals a sharp rise in the share of newly hired work-
ers. One year after the transition to OSS, the share of new hires
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rises by 11 percentage points, equivalent to 30% of the baseline
average. In Brazil, the hiring process for public sector workers is
typically lengthy and bureaucratic. The transition into OSS likely
eased these constraints, enabling the rapid recruitment of new
physicians.

A key question is how managers use this flexibility. Although
part of the observed rise may reflect a mechanical effect of capac-
ity expansion and reduced bureaucratic constraints, it is impor-
tant to understand whether new managers use hiring to strate-
gically reshape the workforce. To explore this, Panel B of Online
Appendix Table A6 presents OSS effects on physician composi-
tion, focusing solely on new hires. These estimates show how the
recruitment of new physicians under OSS differs from baseline.
The effect on experience is positive, but small and statistically
insignificant. The observed decline in physicians’ average expe-
rience is therefore not driven by a hiring preference for younger
workers. It actually reflects higher separation rates among older
incumbent workers, as will be documented below. The transition to
0SS significantly changes hiring patterns along other dimensions.
OSS hospitals recruit a higher share of doctors with specialty ti-
tles and significantly shift the types of labor contracts used for
new hires. The share of physicians hired as independent contrac-
tors increases by almost 65%. OSS hospitals also increase their
use of CLT contracts while relying less on Estatutario contracts.
All these changes align with the broader shifts in physician com-
position described earlier.

ii. Separation of Incumbent Physicians. Recent literature
documents that incumbent workers face higher separation rates
following privatization (Arnold 2022; Olsson and Tag 2025). This
reflects restructuring strategies by private firms to pursue a more
efficient workforce. To determine whether OSS hospitals adopt
similar strategies, we redefine our analysis and implement it at
the physician level, closely following previous studies. Using iden-
tified data from the CNES, we construct a panel of physicians, re-
stricting the sample to those already employed in the hospitals
during the two periods before the transition into OSS (referred to
here as incumbents). We adopt the empirical strategy outlined in
Section IV. In particular, we estimate the counterfactual evolution
of the retention of incumbent physicians in OSS hospitals based
on the retention patterns of incumbent physicians in matched con-
trol hospitals. Our main outcome is a dummy indicating a doc-
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tor’s exit from the hospital. Figure IX presents the results. Panel
A shows a significant spike in exit rates two years after the transi-
tion, with effects gradually declining over time. On average, OSS
management increases the likelihood of incumbent separation by
11 percentage points. The magnitude and temporal pattern of our
effects closely mirror findings by Arnold (2022) on the privati-
zation of Brazilian firms in the 1990s. Brazil’s public labor laws
have historically emphasized job stability and imposed numerous
barriers to job dismissal. OSS management introduces flexibility
that reduces these barriers, allowing hospitals to achieve better
matches.?”

iii. Separation of Low-Productivity Physicians. To further in-
vestigate if new managers leverage their autonomy to enhance
efficiency, we examine exit rates among physicians of varying pro-
ductivity levels in the baseline. We gather identified data inform-
ing the number of inpatient cases handled by each physician in the
two years before treatment and define productivity as the number
of cases per work hour. We standardize this measure by the aver-
age in each physician’s specialization to account for heterogene-
ity across different specializations.?® Figure IX, Panel B reveals
stark heterogeneity across baseline productivity levels, with ef-
fects decreasing monotonically along the distribution. The aver-
age exit rate among doctors in the lowest productivity quartile
is 15 percentage points, while in the top quartile it is just 3 and
not statistically significant. Consistent with these results, Online
Appendix Figure A10 shows that the average output per physi-
cian increased by 24% in the post-OSS period, reflecting gains in
input productivity. The magnitude of this effect mirrors the im-
provement in bed turnover, reinforcing the positive effects of OSS
management on hospital efficiency.

37. We also investigated incumbents’ employment trajectories following OSS
transition and after separation. We observe that they exit the local hospital mar-
ket almost entirely. Although some reallocate hours to other health establish-
ments (such as private practices and lower-complexity public facilities), this re-
allocation of work hours is insufficient to offset the loss of hospital hours, re-
sulting in a persistent decline in total labor supply. Results are available on
request.

38. Some specializations focus on more complex cases that might take more
time for physicians to treat. Results remain nearly unchanged if we do not make
such adjustments (results on request).
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FIGURE IX

OSS Effects on the Probability of Job Transition or Layoff Among Incumbent
Physicians, Physician-Level Analysis

Panel A reports 95% confidence bands computed with a physician-level clustered
bootstrap and DiD estimates for the effects of the OSS model on the probability
that an incumbent physician transitions jobs or is laid off. Incumbent physicians
are defined as those working at the hospital in the years g — 2 and g — 1, where g
denotes the treatment year. The analysis sample is restricted to incumbent physi-
cians in treated hospitals and their matched controls. The average treatment effect
is computed as the average of the DiD estimates for event times 1-5. Standard er-
rors in parentheses are computed with a physician-level clustered bootstrap. The
baseline corresponds to the sample mean for incumbent physicians at treated hos-
pitals in the five years before OSS adoption. The figure also reports the p-value
from an F-test of the joint significance of the pretreatment coefficients. Panel B re-
ports the average treatment effect separately for incumbents with low (first quar-
tile), middle (second and third quartiles), and high (last quartile) baseline pro-
ductivity. Productivity is measured as the number of cases handled by an incum-
bent physician at baseline relative to hours worked. This measure is standardized
by the average within each physician’s specialization to account for heterogeneity
across different specializations.
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iv. Heterogeneity by Other Characteristics. Online
Appendix Figure All investigates whether the impact of OSS on
separation rates varies according to physicians’ other character-
istics. Panel A shows that the effect is lower for physicians in the
lowest quartile of experience, consistent with the decrease in the
average experience of the physician pool. However, it is important
to note that physician experience is uncorrelated with produc-
tivity (Online Appendix Figure A12 and Online Appendix Table
A8). We also find that exit rates are similar across employment
contracts and specialization (Panels B and C, respectively). Over-
all, the results reinforce the view that separations were mainly
targeted at physicians at the bottom of the baseline distribution
of productivity.

VI.C. Management Capacity

Although our results indicate that managerial autonomy fa-
cilitates the implementation of efficiency-driven personnel prac-
tices, it is not immediately clear that the quality of management
itself has changed. It is possible that state managers were equally
capable but constrained by rigid public sector regulations that
limited their ability to enact similar changes. To examine whether
changes in management quality influence the observed outcomes
after outsourcing, we test if our results vary with the organiza-
tional capabilities of the private firms now managing public hos-
pitals. Our analysis focuses on OSS experience, a key dimension
of a firm’s productivity (Syverson 2011). This focus is conceptually
grounded in the resource-based view of the firm (Wernerfelt 1984;
Barney 1991), which emphasizes that experience reflects not only
accumulated operational learning, commonly linked to efficiency
gains through learning-by-doing (Syverson 2011), but also firm-
specific organizational capabilities that enhance adaptability to
complex demands (Peteraf 1993; Teece, Pisano, and Shuen 1997).
These capabilities, critical in health care management, allow firms
to implement personnel and operational adjustments more effec-
tively.39

39. Firm experience mechanically accumulates with survival, so a natural con-
cern is that an age effect could partly reflect a confounding selection effect rather
than the effect of managerial capacity per se. This is not a competing explana-
tion but one reason experience can be informative about underlying organiza-
tional quality. In standard models of learning and industry dynamics, firms differ
in persistent productivity, and those with higher underlying efficiency are more
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Specifically, we first estimate heterogeneous effects by com-
paring hospitals managed by newer firms to those managed by
older firms, using a median split on the number of years the OSS
operates in the market. We then show that the patterns docu-
mented using OSS firm experience generalize closely to alterna-
tive measures of managerial capacity. The median OSS experience
is 24 years; older firms have on average 44 years of experience,
and newer ones have 10 years.? In our main analyses, we exclude
hospitals with extreme production outputs at baseline from our
sample, in the bottom 10% and top 10% of the distribution, creat-
ing a more balanced sample of hospitals by OSS experience and
facilitating the comparison of estimates. We show that our results
remain stable with the inclusion of these extreme cases and robust
to other strategies for balancing the sample.

1. Hospital Performance. Table VI, Panel A and Online
Appendix Figure A13 show that the effects of OSS on production
output and bed turnover are driven by more experienced firms.
Public hospitals managed by more experienced OSS saw an aver-
age increase of 2,016 admissions (54% of the baseline) five years
after the transition, compared with a smaller increase of 694 ad-
missions (21%) in hospitals managed by less experienced firms.
The differences in productivity across firms are even more pro-
nounced. Bed turnover in hospitals managed by experienced OSS
increased by an average of 14.8 (40%), compared with only 1.1
(3%) in hospitals under less experienced firms. These differences
in admissions and bed turnover are statistically significant. Al-
though estimated with less precision, average length of stay also
decreases more in hospitals managed by more experienced OSS
firms. Importantly, we find no evidence of compromised quality,
measured by hospital mortality rates, with average effects being
practically null and statistically insignificant. We likewise detect

likely to survive and grow. As a result, age and survival emerge as equilibrium
outcomes correlated with unobserved quality rather than arbitrary duration (e.g.,
Jovanovic 1982; Hopenhayn 1992). From this perspective, survival is a channel
through which experience becomes a reduced-form proxy for organizational capa-
bility, rather than a confounder that mechanically generates performance differ-
ences.

40. Firm age is measured from the year the primary holding of the OSS was
registered. This information comes from the Brazilian Federal Revenue Service
and the Map of Civil Society Organizations, encompassing all third-sector firms in
the country engaged in contractual agreements with the state, including OSS.
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TABLE VI
HETEROGENEOUS OSS EFFECTS BY OSS FIRM EXPERIENCE

OSS firm experience

High Low

5-year 5-year p-value
effect Baseline effect Baseline (1) =(3)
(1) (2) 3) (4) 5)

Panel A: Final outcomes

Hospital admissions 2,016.370 3,730.343 694.862 3,383.849  .046
(531.734) (379.711)

Bed turnover rate 14.834 36.189 1.106 34.965 .003
(3.594) (2.977)

Length of stay —0.760 5.784 -0.375 6.211 410
(0.317) (0.327)

Predicted mortality 0.004 0.056 0.002 0.047 .813
(0.005) (0.005)

Inpatient mortality rate ~ —0.001 0.061 0.007 0.042 427
(0.006) (0.008)

Population mortality —2.963 65.020 —0.750 61.389 144
(0.977) (1.177)

Panel B: Inputs

Beds 12.292 112.373 15.186 102.499 .760
(5.794) (8.622)

Workers 18.232 290.690 14.900  285.211 .923
(26.021) (23.574)

Physicians 2.493 69.680 2.187 54.218 973
(7.086) (5.909)

Essential bed-level 33.356 57.609 20.901 56.429 .307
equipment (8.412) (8.720)

Panel C: Physician composition

Experience —2.108 9.144 -1.739 8.814 713
(0.654) (0.758)

% Specialist 0.056 0.456 0.071 0.444 .700
(0.027) (0.031)

Contract: % CLT 0.128 0.016 0.077 0.029 .440
(0.038) (0.048)

Contract: % Estatutario —0.305 0.521 —0.144 0.658 .099
(0.073) (0.058)

Contract: % Independent  0.217 0.391 0.106 0.271 .283
(0.072) (0.068)

Share of new hires 0.134 0.366 0.064 0.269 219
(0.039) (0.042)
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TABLE VI
CONTINUED

OSS firm experience

High Low
5-year 5-year p-value
effect Baseline effect Baseline (1) =(3)
1) (2) (3) (4) (5)
Panel D: Separation of incumbents
All incumbents 0.143 0.044 0.037 0.029 .000
(0.014) (0.019)
High-productivity 0.044 0.018 —0.009 0.013 .342
incumbents (0.042) (0.048)
Low-productivity 0.174 0.031 0.054 0.010 .071
incumbents (0.038) (0.063)

Notes. This table reports the average effects of the OSS model on primary final and mechanism outcomes,
separately for hospitals managed by OSS firms with high and low experience. Hospitals are classified as man-
aged by high- or low-experience OSS firms based on a median split in the number of years the OSS firm has
operated in the market. Standard errors in parentheses are computed with a hospital-level clustered boot-
strap. Length of stay and inpatient mortality are risk-adjusted using the procedure described in Section III.
Columns (1) and (3) report the average of the DiD estimates for each event time ranging from 1 to 5 (except
for the share of new hires, where we report the average over event times 1 and 2 as the bulk of hiring occurs
shortly after the transition). Columns (2) and (4) report baseline means in the five years prior to OSS adop-
tion. Column (5) reports the p-value associated with a t-statistic testing the equality of the average effects for
high- and low-experience OSS firms, where the standard error of the difference in estimates is obtained via
bootstrap.

no change in case-mix risk, measured by predicted mortality. We
observe substantially larger reductions in population mortality in
municipalities where the transitioned OSS hospital is managed
by a more experienced firm. In these municipalities, mortality de-
clines by 2.9 deaths per 10,000 people, which is equivalent to a
4.5% decline relative to the baseline rate. In contrast, the effect is
smaller and not statistically significant where the managing firm
is less experienced (—0.7 deaths or 1% of the baseline).*!

2. Operating Capacity. We examine whether heterogeneity
in performance maps on heterogeneity in potential mechanisms.
Table VI, Panel B presents the results on hospital inputs. Both
types of firms expanded hospital capacity in similar proportion, as
measured by the number of beds. If anything, the impact among
less experienced OSS firms was higher, 15.2 (14.7%) versus 12.2

41. Municipalities with hospitals managed by more and less experienced OSS
firms have, on average, the same supply of hospital beds at baseline (21 beds per
10,000 inhabitants). The heterogeneity by firm experience therefore does not re-
flect the heterogeneity in effects because of differences in baseline bed availability.
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(10.7%). The increased production output among the less experi-
enced OSS firms seems to be almost entirely driven by enhanced
operating capacity. Holding the baseline bed turnover constant,
the extra beds should produce 530 new admissions, which refers to
77% of the total effect on production. We do not see substantial dif-
ferences in the overall availability of employees across groups, and
the same holds when we focus on physicians only. These results re-
inforce the view that efficiency gains, more likely to be achieved
by experienced firms, are the primary driver of hospital output
growth.

3. Management Practices. We find meaningful heterogene-
ity between more and less experienced OSS in personnel prac-
tices. Table VI, Panel C explores heterogeneous effects on physi-
cian composition (including employment contracts) and hiring. Al-
though both groups substantially alter the employment contracts
of physicians, the shift away from rigid contracts is much less pro-
nounced among the less experienced firms. At baseline, approxi-
mately 60% of physicians in both high- and low-experience OSS
hospitals are employed under rigid Estatutario contracts, mak-
ing this the dominant arrangement. After the transition, hospitals
managed by high-experience OSS organizations reduce the share
of Estatutario contracts by 30 percentage points, roughly half of
the baseline share, whereas the corresponding reduction among
low-experience OSS organizations is only 14.4 percentage points.
This difference is economically substantial and statistically sig-
nificant at 90%.

The decline in rigid contracts among high-experience OSS
firms is mirrored by larger increases in flexible arrangements.
The roughly 30 percentage point reduction in Estatutario con-
tracts among high-experience OSS organizations is largely ab-
sorbed by an increase of about 20 percentage points in inde-
pendent contracts and around 10 percentage points in CLT con-
tracts. The corresponding changes among low-experience OSS
firms are markedly smaller. For instance, the rise in the share of
independent contracts among high-experience OSS firms is more
than double relative to baseline levels compared to low-experience
firms (21.7 versus 10.6 percentage points). Although some differ-
ences between groups are estimated with limited precision due
to sample splitting, the joint pattern across contract types is un-
ambiguous and shows that high-experience OSS firms make sys-
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tematically greater use of flexible arrangements, whereas low-
experience firms adjust more modestly despite operating under
the same legal framework.

We do not find significant differences between groups in terms
of average experience of physicians and the share of specialists,
but the more experienced OSS are more likely to expand hiring.
The share of new hires increases by 0.134 compared to 0.064, from
similar baseline levels of approximately 0.36 and 0.26, respec-
tively. Consistent with these findings, Table VI, Panel D shows
that the increase in separation rates among incumbent physicians
is nearly four times larger in hospitals managed by more experi-
enced firms (0.140) compared with those managed by less experi-
enced firms (0.037). As before, this effect is driven by separations
among lower-productivity physicians.

Overall, the results indicate that while the OSS model ex-
pands managerial flexibility, it does not automatically lead to the
adoption of efficiency-enhancing management practices. The ex-
tent to which organizations capitalize on this flexibility depends
on managerial capacity.

4. Robustness. A potential concern for our interpretations is
that more experienced OSS firms might select into and win bids
for hospitals already better positioned for performance gains. In
our setting, hospitals managed by more experienced OSS firms
have higher production outputs and bed turnover rates at base-
line. Although this might imply that such hospitals are harder
to improve, contrary to the initial concern, we examine whether
preexisting differences across hospitals drive the observed hetero-
geneity in our results.

For ease of comparison, columns (1) and (2) of Online
Appendix Table A9 replicate the main findings from the previous
section, based on a balanced sample of treated hospitals. Columns
(3) and (4) reassess the heterogeneity analyses by including all
treated hospitals. Although the comparison of baseline means (in
brackets) shows that hospitals are not fully balanced across OSS
experience levels now, the results are virtually the same in both
analyses, indicating that baseline differences across hospitals are
unlikely to explain the heterogeneity in outcomes.

To further assess this issue, we implement an alternative
specification. We estimate the propensity score for being man-
aged by a high-experience OSS and apply an inverse probability
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weighting scheme.*? Columns (5) and (6) of Online Appendix Table
A9 present the results. This approach further improves the bal-
ance between groups and the observed heterogeneity in outcomes
persists. If anything, it becomes more pronounced. For example,
the effect on the number of admissions is 2,463 for hospitals with
high-experience OSS, compared with 443 for hospitals with low-
experience OSS. Similarly, the impact on bed turnover is 16 for
hospitals managed by experienced OSS versus 0.01 for those with
less experienced OSS. Overall, these findings suggest that the het-
erogeneity in outcomes reflects the influence of OSS experience
rather than preexisting hospital characteristics correlated with
OSS experience.

5. Alternative Proxies for Management Capacity. Our base-
line heterogeneity analysis shows that the gains in hospital pro-
duction, productivity, and personnel practices following OSS are
concentrated among hospitals managed by more experienced or-
ganizations, highlighting the role of managerial capacity in shap-
ing posttransition outcomes. These findings align with the liter-
ature on management practices, which consistently documents a
strong relationship between firm age, better management prac-
tices, and improved organizational performance (Bloom, Sadun,
and Van Reenen 2016). We extend the analysis to a broader set
of proxies for management capacity to characterize these findings
more comprehensively.

We link OSS firm identifiers to the Brazilian employer-
employee matched data (RAIS),*® which allows us to construct a
set, of proxies for management capacity at the firm and worker
level. To select and define these proxies, we follow prior work us-
ing similar administrative data, which shows that observable firm
and manager characteristics can be strong predictors of manage-
ment quality as measured in specialized management surveys
(Bender et al. 2018; Cornwell, Schmutte, and Scur 2021). At the
manager level, we identify workers in managerial occupations in

42. Hospitals managed by high-experience OSS receive weights based on the
inverse of the propensity score, and hospitals managed by low-experience OSS re-
ceive weights based on the inverse of one minus the propensity score.

43.RAIS is assembled by the Brazilian Ministry of Labor and covers identified
administrative data on formal workers and firms over time. Each record captures
the details of an employment relationship between a worker and an establishment
each year.
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each OSS firm and track their labor market histories, including
tenure in the health sector before joining the OSS, which serves
as a proxy for industry-specific managerial experience.** We also
estimate managers’ permanent wage components from an AKM-
type fixed-effects model, capturing persistent earnings capacity
commonly interpreted as a proxy for individual productivity or
skill.#® At the firm level, we construct measures of firm size and
worker turnover, both widely used indicators of organizational
productivity and quality. Finally, we construct a composite index
that combines these measures with OSS experience.*6 With these
proxies, we replicate the empirical strategy of our baseline het-
erogeneity analysis by splitting hospitals according to the median
of each measure (managers’ health-sector tenure, managers’ wage
fixed effects, firm size, inverse worker turnover, and the compos-
ite index) computed from its distribution at the OSS firm level,
and estimate effects for the same outcomes studied in the base-
line analysis.

Online Appendix Figure A14 reports heterogeneous effects
across these alternative dimensions for the same set of outcomes
studied in Table VI. For ease of comparison, we also reestimate
heterogeneity by OSS firm experience in the same figure. Across
the board, the patterns based on the new proxies closely mirror
those based on OSS experience. In particular, increases in hospi-

44. We follow very closely Cornwell, Schmutte, and Scur (2021), whose analysis
also draws on RAIS, to define these manager-level measures. We use the official oc-
cupational classification system in Brazil to observe which workers are managers.
To measure their experience in the health industry, we use Brazil’s official industry
classification system, which standardizes and identifies establishments’ economic
activities. We count the manager’s number of years employed in establishments
classified in the health sector before joining the OSS organization.

45. For the AKM model (Abowd, Kramarz, and Margolis 1999), we restrict the
data to workers aged 20—60 with positive real wages and nonmissing demographic
information. We estimate the model y;; = o +x; 8 + ¥y s) + 6; + €ir, where y;; is
the real log wage of worker : in year ¢, and v ;) are fixed effects for the firm J
where individual i was employed in period ¢. Worker fixed effects 6; capture per-
manent earnings capacity. Controls in x;; include a normalized cubic in age inter-
acted with race and gender along with year effects. The age terms are identified
from within-worker variation over time and normalized relative to omitted refer-
ence categories. The model is estimated separately by state and restricted to the
largest connected set of worker—establishment mobility. We measure the average
quality of managers in OSS firms by the average of their Z);

46. Using factor analysis, we retain the main factor capturing the shared vari-
ation across these measures and use its predicted scores as a composite measure
of management capacity.

9z0z eunr £z uo 3senb Aq $2,9,98/8z06elb/elb/c601 01 /10p/eloie-eoueApe/alb/wod dno-olwsepeoe//:sdiy wol pspeojumoq


https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjag028#supplementary-data
https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjag028#supplementary-data
https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjag028#supplementary-data

64 THE QUARTERLY JOURNAL OF ECONOMICS

tal production and productivity are consistently at least twice as
large in hospitals managed by high-capacity OSS organizations,
and the decline in population mortality is concentrated in this
group.*” By contrast, as in the baseline analysis, we find no het-
erogeneity in predicted mortality or inpatient mortality. Online
Appendix Figure A15 turns to the main mechanisms. The patterns
based on the alternative proxies are broadly consistent with those
found using firm experience. Point estimates indicate that hospi-
tals managed by higher-capacity OSS organizations exhibit larger
increases in hiring and higher separation rates among incumbent
physicians. These hospitals also experience a stronger shift away
from rigid labor contracts toward more flexible private-sector ar-
rangements. As in the baseline analysis, we find no heterogeneity
in capacity expansion (number of beds and total employment), and
observe that in general, increases in bedside essential equipment
are greater among higher-capacity OSS organizations.*8

VII. POoLICY IMPLICATIONS AND SCALABILITY

VII.A. Discussion on Policy Implications

The results indicate that the performance gains observed un-
der OSS management reflect differences in managerial capacity,
rather than only differences in regulatory constraints. The OSS
reform expands the set of feasible managerial choices by relaxing
rigid public-sector rules, particularly in personnel management.
However, the heterogeneity analyses show that this expanded dis-
cretion does not automatically translate into higher productivity
or better outcomes. Hospitals managed by lower-capacity OSS or-
ganizations often perform closer to those directly administered by
the state, despite operating under a more flexible legal framework.
This pattern is difficult to reconcile with an explanation based
solely on legal rigidity.

47. Note that while point estimates systematically indicate that high-capacity
firms generally outperform low-capacity firms across most outcomes, measure-
ment noise in some proxies and limited power imply that not all differences are
statistically distinguishable, even when economically meaningful.

48. Online Appendix Figure A16 shows that all these proxies are positively
correlated with OSS experience, reinforcing firm age as a meaningful indicator of
managerial capacity. Note, however, that the correlations exhibit substantial dis-
persion, ranging from 0.25 to 0.45 standard deviations, indicating these alternative
proxies capture distinct dimensions of managerial capacity rather than mechani-
cally reproducing the experience measure.
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At the same time, hospitals managed by higher-capacity OSS
organizations achieve substantially larger gains in productivity,
personnel efficiency, and population health outcomes, even though
they operate under the same public financing rules and surplus-
control constraints as both lower-capacity OSS and directly ad-
ministered hospitals. This contrast isolates the role of manage-
rial capacity and organizational know-how. When discretion is ex-
ercised by organizations with the ability to implement effective
management practices, performance improves markedly, even in
the absence of surplus incentives or market competition.

These findings point to an important complementarity be-
tween managerial discretion and managerial capacity. Regula-
tory flexibility alone does not seem to be sufficient for efficiency-
enhancing improvements. The benefits of expanded discretion ma-
terialize primarily when it is paired with managers who are ca-
pable of translating autonomy into efficient organizational and
personnel practices. More broadly, this evidence suggests that re-
forms aimed at improving public service delivery may consider not
only the formal rules under which organizations operate but also
who is empowered to operate in those rules. This complementar-
ity is important for understanding the mechanisms through which
the OSS model improves hospital performance and for assessing
the potential implications of outsourcing complex public services
in other contexts.

Although our results most directly apply to the profile of hos-
pitals selected into OSS contracting—medium- and large-sized fa-
cilities with complex services and scope for efficiency gains—the
baseline institutional conditions in our setting share many fea-
tures with those observed in other countries. Comparative evi-
dence indicates that Brazil’s civil service operates under a pro-
fessionalized, merit-based, and rules-driven framework that is
broadly comparable to public administrations in many OECD and
upper-middle-income countries (OECD 2016). Managerial incen-
tives are primarily career-based, and discretion over personnel,
wages, and budget reallocation is constrained but not absent.
Likewise, whereas baseline occupancy in directly managed pub-
lic hospitals in Brazil is relatively low, it does not remain far from
the range observed in developed countries. OSS hospitals before
the management transition exhibit occupancy rates (48%) near
the lower end of the OECD distribution (51%) (OECD 2025). After
the transition, average occupancy rose to approximately 56.5%,
placing OSS hospitals within the OECD range. The governance
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challenges faced by public hospitals in Brazil are not unique.
A Dbroad international policy literature documents that public
hospitals in many countries have long struggled with rigid ad-
ministrative rules, limited managerial autonomy, weak account-
ability for performance, and centralized decision making. These
challenges have motivated hospital governance reforms over the
past decades, particularly in Europe, aimed at decentralizing hos-
pital management, introducing contractual arrangements and
performance targets, and granting greater operational flexibil-
ity while maintaining public ownership and financing (Saltman,
Duran, and Dubois 2011). The OSS results are therefore informa-
tive beyond the Brazilian context and contribute to ongoing in-
ternational debates on public sector governance and healthcare
reform.

VII.B. Spillover Effects and Policy Scalability

The evidence presented so far shows that OSS management
generates improvements in hospital productivity and efficiency,
largely through changes in internal organization and personnel
practices. An important question is whether these gains are scal-
able, that is, whether expanding OSS management to a larger
number of hospitals can generate aggregate improvements with-
out offsetting effects elsewhere in the health system. A natural
concern is that productivity gains in treated hospitals could re-
flect the reallocation of scarce high-quality personnel from nearby
facilities, which would limit net system-wide benefits. In this final
empirical section, we assess the scalability of the OSS model by ex-
amining whether transitions generate spillover effects on neigh-
boring hospitals, with a particular focus on personnel flows and
performance outcomes.

We begin by examining the sources of new hires at OSS hos-
pitals. Online Appendix Figure A17, Panel A shows the compo-
sition of new hires after the transition. The first bar reports the
overall increase in hiring, and subsequent bars decompose this in-
crease by physicians’ employment characteristics in the year be-
fore the OSS transition. Roughly half of the hiring response comes
from physicians previously working in hospitals outside the local
market under flexible, private-sector-type contracts (CLT or inde-
pendent contractor). Other sources contribute little. In particular,
there is virtually no inflow from hospitals located in the same local
market.
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We examine how newly hired physicians adjust their labor
supply. Panels B and C of Online Appendix Figure A17 track their
number of concurrent jobs and total weekly hours. In the year of
OSS hiring, physicians exhibit a discrete increase in the number
of concurrent jobs, from an average of three to four, indicating that
the OSS position is typically added on top of existing employment
relationships. Weekly hours increase by about 12 hours, roughly
corresponding to one hospital shift. Both margins remain elevated
up to five years after hiring. Together, these patterns alleviate con-
cerns that OSS expansion crowds out physician labor from other
providers.

We assess spillovers on neighboring hospitals directly. Using
the same empirical strategy as in the main analysis, we reestimate
the models after replacing each treated hospital with its neighbor-
ing hospitals, assigning them the same (placebo) treatment date.
Neighboring hospitals are defined as all hospitals in the same mu-
nicipality as the treated hospital at the time of transition. The
median number of neighbors is two.

Online Appendix Table A10 reports the results. Panel A fo-
cuses on performance outcomes. Effects on admissions are small
and statistically insignificant, consistent with earlier evidence
that OSS effects at the hospital and municipality levels are nearly
identical. We also find no evidence of productivity declines. Ef-
fects on bed turnover and bed occupancy are positive but small
and statistically insignificant. Risk-adjusted length of stay shows
no short-run effect and a small, borderline-significant decline in
the long run (roughly 5% of baseline). Quality outcomes are unaf-
fected. Estimates for risk-adjusted inpatient mortality and mor-
tality among at-risk patients are tightly centered around zero.
Overall, we find no evidence of performance deterioration at
neighboring hospitals. Panel B turns to physician staffing. We find
no effect on the overall number of physicians, consistent with the
earlier finding that OSS hiring does not draw from nearby hospi-
tals. We also find no effect on the share of new hires, indicating
that separated incumbents from OSS hospitals do not relocate
to neighboring hospital facilities. Measures of physician compo-
sition (experience, specialization, and contract type) also remain
unchanged, further supporting the absence of spillovers through
personnel reallocation.

The absence of detectable declines in staffing, productivity, or
quality at nearby facilities therefore indicates that OSS-driven
improvements do not mechanically rely on drawing resources
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away from other public hospitals. These results suggest that the
performance gains associated with OSS management are not off-
set by adverse spillovers on neighboring hospitals, supporting the
scalability of the model in local health systems. This interpreta-
tion naturally reflects the scale of adoption observed in our em-
pirical setting and does not speak to potential constraints under
much larger expansions.

Relatedly, we documented that on average OSS hospitals
achieve larger service volumes and higher productivity even
though they operate under budget envelopes that are broadly com-
parable to those of government-managed hospitals. This pattern
is consistent with a growing body of evidence documenting that
more effective physicians can deliver similar or better health out-
comes with lower resource use, shorter treatment intensity, and
fewer diagnostic inputs (Doyle, Ewer, and Wagner 2010; Currie
and MacLeod 2017; Chan and Chen 2022; Currie and Zhang 2025).
This pattern is also consistent with, rather than contradictory to,
evidence indicating that hospitals may undermine care quality
when increasing volume to boost revenues under more standard
market incentives and cost containment practices (Duggan et al.
2023; Aghamolla et al. 2024). In sum, although a definitive cost—
benefit assessment would require more detailed expenditure data
than are currently available, the observed aggregate patterns are
consistent with the view that OSS management improves opera-
tional efficiency rather than increasing costs.*? Given that these
performance gains do not occur alongside adverse spillovers on
neighboring hospitals, the results suggest scope for scaling the
OSS model under existing fiscal constraints.

VIII. CONCLUDING REMARKS

Governments around the world have increasingly outsourced
the delivery of public goods and services to the private sector, us-
ing a variety of models ranging from public-private partnerships
to full privatization. Economic theory suggests that outsourcing

49. Online Appendix B provides further discussion on costing and expenditure
based on cross-sectional comparisons of a limited sample of public hospitals in Séo
Paulo. We observe that in this sample, on average OSS-managed hospitals spent
annually R$119.31 million per hospital (around US$23 million), with an expen-
diture per admission of R$15,890, including fixed and variable costs. This is 12%
lower than the R$18,140 observed for government-managed hospitals.

9z0z eunr £z uo 3senb Aq $2,9,98/8z06elb/elb/c601 01 /10p/eloie-eoueApe/alb/wod dno-olwsepeoe//:sdiy wol pspeojumoq


https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjag028#supplementary-data
https://academic.oup.com/qje/article-lookup/doi/10.1093/qje/qjag028#supplementary-data

PUBLIC SERVICES UNDER PRIVATE MANAGEMENT 69

can improve efficiency, but it may also incentivize cost-cutting
strategies that compromise service quality and equity, particu-
larly when private firms retain surplus rights. Against this back-
drop, we study Brazil’s OSS model, a distinctive governance ap-
proach that transfers hospital management to private nonprofit
organizations while retaining public control over surplus rights
and enforcing contractible performance targets. To evaluate its ef-
fects, we built a new administrative data set from Brazil’s health
care system and implemented a DiD design exploiting staggered
hospital transitions from government to OSS management over
time.

Our findings show that the OSS model substantially in-
creases hospital production and productivity without sacrificing
quality or equity. These improvements are consistent with OSS
contracts introducing verifiable performance targets in a context
of initially weak incentives and scope for efficiency gains, allow-
ing hospitals to expand production along observable dimensions
such as volume, without compromising non-contractible measures
of quality such as inpatient mortality. The increase in production
contributes to addressing previously unmet demand, expanding
access to hospital care for the local population, particularly in un-
derserved areas, and leading to a reduction in population mor-
tality. These performance gains are only partly explained by in-
creased operational capacity. Although inputs such as bed supply
expand following OSS transitions, they account for only a small
share of the observed increase in hospital output. We find no ev-
idence of large investments in advanced medical equipment; the
sizable productivity gains instead point to more efficient resource
allocation. Managerial flexibility, particularly in personnel man-
agement, emerges as a key mechanism. OSS hospitals increas-
ingly adopt flexible hiring arrangements, shift workforce compo-
sition toward specialized physicians, and exhibit higher exit rates
among low-productivity incumbent workers.

Managerial experience also plays an important role. More
experienced OSS providers achieve larger gains in output and
efficiency, and these gains translate into greater improvements
in population health. They are also more likely to implement
performance-oriented personnel practices. In contrast, less expe-
rienced firms rely more heavily on input expansion and show
smaller productivity improvements. This heterogeneity has im-
portant policy implications and suggests that the careful selec-
tion of OSS providers, with a strong emphasis on experience and
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demonstrated managerial capabilities, is key for realizing the full
potential of service outsourcing. These results underscore that
the effects of outsourcing depend critically on governance de-
sign, and suggest that well-designed governance arrangements
can mitigate the classic efficiency-quality trade-off in delivering
complex public services, especially when contracts are incomplete
and quality is hard to specify or enforce. This insight is particu-
larly relevant given the substantial variation in outsourcing mod-
els observed across and within public administrations worldwide.
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