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Introducing activity-based payment in the hospital 
industry: Evidence from French data 

Abstract 

Many countries have reformed hospital reimbursement policies to provide stronger 
incentives for quality and cost reduction. The purpose of this work is to show how the 
effect of such reforms depends on the intensity of local competition. We build a 
nonprice competition model to examine the effect of a shift from global budget to 
patient-based payment for public hospitals in France. We predict that the number of 
patient admissions should increase in public hospitals by more than in private clinics 
and that the increase in admissions should be stronger in public hospitals that are 
more exposed to competitive pressure from private clinics. Considering the reform 
implemented in France between 2005 and 2008, we find empirical evidence 
supporting these predictions: the activity increased up to 10% in public hospitals more 
exposed to competitive pressure from private clinics while it hardly raised by 4% in 
public hospitals less exposed to such a competitive pressure, in comparison with 
private clinics. 

Keywords: Health care markets, prospective payment system, local competition, not-
for-profit hospitals. 

 

 

L’introduction de la tarification à l’activité dans les 
hôpitaux en France 

Résumé 

De nombreux pays ont réformé leur politique de financement des établissements de 
santé afin de fournir davantage d’incitations à la qualité ainsi qu’à la réduction des 
coûts. L’objectif de ce travail est de montrer comment l’effet de telles réformes dépend 
de l’intensité de la concurrence locale. Nous développons un modèle de concurrence 
non tarifaire pour étudier l’effet d’un changement de tarification, à savoir le passage 
d’une enveloppe globale à un paiement fondé sur l’activité, comme dans le cas des 
hôpitaux publics français lors de la réforme « tarification à l’activité » (T2A). Ce 
modèle prédit que le nombre d’admissions de patients devrait davantage augmenter 
dans les hôpitaux publics que dans les cliniques privées, et ce, d’autant plus que les 
hôpitaux publics sont soumis à une pression concurrentielle forte de la part des 
cliniques privées. À partir de la T2A implémentée en France entre 2005 et 2008, nous 
documentons des faits empiriques cohérents avec ces prédictions : relativement à 
l’activité dans les cliniques privées, l’activité a en effet augmenté d’environ 10 % dans 
les hôpitaux publics davantage soumis à une telle pression concurrentielle, contre 
seulement 4 % dans les hôpitaux publics moins soumis à cette concurrence.  

Mots-clés : Marché de la santé, tarification prospective à l’activité, concurrence 
locale, hôpitaux publics. 

Classification JEL : I11, I18, L33. 



1 Introduction

Many countries have reformed their hospital reimbursement policies to provide

stronger incentives for quality and managerial effort. The purpose of this article is

to understand how the effect of such reforms may depend on the intensity of local

competition. Our focus, therefore, is on the interaction between payment reforms

and hospital competition. These results may have significant implications in terms

of public policies and be taken into account by the regulator when designing the

best mechanism to provide the correct incentives to health care providers.

The reform we consider is the shift from global, historical budget to patient-

based payment for public and not-for-profit French hospitals between 2005 and

2008. This reform boils down to a simple change in the financial incentives of

the concerned hospitals: an extra admission generated no additional revenue pre-

reform while it did post-reform. Taking responses by other hospitals into account,

we examine how the changes in equilibrium outcomes depend on local competition.

We derive theoretical predictions from a nonprice competition model and test them

using panel data on the number of discharges and average lengths of stay at the

hospital-diagnosis related group level.

So far, payment reforms and hospital competition have mostly been studied

separately. A considerable body of empirical literature, surveyed by Gaynor and

Town (2012), aims at assessing welfare consequences of competition in a given

policy regime.1 The impact of competition on quality tends to be positive when

hospital prices are regulated while it may be negative when hospitals can compete

on both price and quality.

In contrast, the empirical literature on the impact of provider payment re-

forms is surprisingly thin, as pointed out by Moreno-Serra and Wagstaff (2010).

Moreover, the existing empirical studies on payment reforms rarely refer to com-

petition. Ellis and McGuire (1996) mention the tightening of the distribution of

lengths of stay following the introduction of prospective payments in the U.S. as

an indicator of quality competition. Gowrisankaran, Lucarelli, Schmidt-Dengler,

and Town (2011) estimate the effect of a policy reform regarding rural hospitals

in the U.S., but do not address the role of competition. An exception is Her-

1Many empirical papers try to assess the impact of competition on quality: Kessler and
McClellan (2000), Propper, Burgess, and Gossage (2007), Cooper, Gibbons, Jones, and McGuire
(2011) and Propper (2012) among others. Most of these studies consider mortality rates of the
acute myocardial infarction as a quality measure.
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wartz and Strumann (2012). These authors find an increase in negative spatial

correlation between hospital performances following the introduction of prospec-

tive reimbursement in Germany, which they interpret as a rise in local competition

caused by the reform. Their dataset, however, does not contain information at the

diagnosis-related group (DRG) level, and their competitive interpretation is based

on rather indirect evidence.

As to theoretical studies on provider incentives, early work tended to ignore

strategic interactions.2 Several articles, Pope (1989), Ellis (1998) and Brekke, Sicil-

iani, and Straume (2011), have investigated nonprice competition, restricting their

attention to symmetric equilibria. The first article assumes that hospitals choose

quality expenditure and managerial slackness. The last two consider semi-altruistic

providers and focus on quality choices, differing in particular as to whether or not

hospitals can differentiate the intensity of service according to patient severity.

In the present article, we build a stylized model of nonprice competition, where

hospitals compete in utility to attract patients.3 The notion of utility should be

interpreted cautiously as patients imperfectly observe care quality and may base

their hospital choice on certain observable characteristics (e.g. hospital amenities)

which an omniscient regulator would not necessarily value as they do. Patient

utility, therefore, must be thought of as subjective, and shall be better described

as “hospital attractiveness”. Accordingly, this study contains no welfare analysis,

but only an equilibrium analysis of a positive nature.

Unlike the theoretical articles mentioned above, we allow for asymmetric equi-

libria as well as for different hospital objectives and payment rules depending on

ownership status. We examine how the payment reform affects the financial incen-

tives of public hospitals. We then investigate the implications for the best response

functions and the equilibrium configuration in the pre- and post-reform periods.

We derive a couple of reduced-form predictions as regards the relative evolution of

volumes in public and private hospitals: the number of patient admissions should

increase in public hospitals by more than in private clinics; the increase in admis-

sions should be stronger in public hospitals more exposed to competitive pressure

from private clinics.

2For instance, Hodgkin and McGuire (1994) acknowledge that interhospital competition is
missing from their model. Ma (1994) does not model competition either.

3Instead of competing in price or in quantity like in the usual Bertrand or Cournot frameworks,
the strategic variable chosen by hospitals is the level of utility offered to patients. Best responses
and Nash equilibria are defined in the same way.
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Next, we check that these predictions are consistent with empirical evidence

based on annual data of hospital outcomes. Our dataset includes the number of

patient admissions and average lengths of stay for all DRGs and all hospitals,

be it subject to the payment reform or not. Controlling for hospital×DRG and

year×DRG fixed effects as well as for many time-dependent hospital character-

istics, we find that public and not-for-profit hospitals have increased activity by

more than private clinics during the period. Our main result, however, is that

these diverging trends are magnified in competitive areas. We use an indicator

for local competition based on distance-weighted number of beds at neighboring

hospitals.

Finally, we emphasize that the policy change only applies to public and not-for-

profit hospitals, which account for about 40% of surgery activity in France. During

this period, the financial rules applying to for-profit hospitals (private clinics) have

remained unchanged. However, if private clinics respond to the public hospitals’

moves, they are indirectly affected by the reform, and hence do not constitute a

valid “control group” in the sense of public policy evaluation.

The paper is organized as follows. Section 2 presents the main aspects of the

reform at hand, introducing an activity-based payment rule and stressing the dif-

ferences with the Medicare prospective payment system (PPS). Section 3 presents

a nonprice competition model that accounts for asymmetric equilibria. Section 4

is devoted to the data description. Section 5 shows how market shares and aver-

age lengths of stay evolved in public hospitals and private clinics and estimates

how these relative evolutions of the two groups depend on the local competitive

environment. Section 6 provides an estimation of the impact of the reform in

pecuniary terms. Section 7 discusses potential additional concerns and provides

corresponding robustness checks. Section 8 concludes.

2 Policy reform

The segmentation of activity into several groups of disease, the DRG classes, dates

back to the creation in 1986 of an exhaustive management information system

that records all discharges in French hospitals (Programme de Médicalisation des

Systèmes d’Information).4 The nature and timing of the payment reforms differed

according to hospital ownership status.

4Such a classification has been used in the US since 1982.
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2.1 For-profit hospitals

Before 2005, an activity-based payment applied to for-profit (FP) health care

providers, i.e., private clinics, and was based on DRG prices. The reimburse-

ment rates, however, included a per diem fee: as a result, they depended on the

length of stay. Moreover, these rates were negotiated annually and bilaterally

between the local regulator and each clinic, and were consequently history- and

geography-dependent. Starting 2005, all private clinics are reimbursed the same

rate for a given DRG; moreover, after the reform, those DRG-related rates do not

depend on length of stay.5 For clinics, the DRG-based reimbursement scheme has

never covered physician fees (see the discussion in Section 7).

2.2 Not-for-profit hospitals

The reform had more dramatic consequences for public and not-for-profit (NFP)

hospitals.6 Before March 2004, these hospitals were indeed funded through an

annual lump-sum transfer from the government (dotation globale) which was very

stable and did not vary neither with the nature nor the evolution of their activity.

The payment reform proceeded in two stages.

An activity-based payment was gradually introduced from 2004 to 2008 in

not-for-profit hospitals. In 2004, the activity-based payment applied to 10% of

their resources, the remaining part being still funded by a global envelope. The

activity-based part of the budget increased to 25% in 2005, to 35% in 2006, to 50%

in 2007 and to 100% in 2008. At the end of this phase-in period, a hospital-specific

“transition” coefficient is applied on DRG prices to neutralize any shocks on the

public hospital’s revenues (Cour des Comptes, 2011, p. 218). So far, the reform is

supposed not to have affected the financial pressure placed on public hospitals.

The second stage, starting at the beginning of 2009, consisted in letting the

hospital-specific prices converge to a unique price schedule for all public hospitals.7

The convergence process was completed by the end of 2011. At this point, all public

hospitals face the same prices and compete on a level playing field. An additional

feature, however, has to be taken into account. All over the period, public hospitals

5Reimbursement rates, however, are adjusted downwards (resp. upwards) for exceptionally
short (long) stays.

6Since public and NFP hospitals have the same payment rule, in what follows we sometimes
refer to them as to not-for-profit hospitals by abuse of language.

7The prices remained different from those in force for private clinics.
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keep on receiving many lump-sum transfers, designed to fund various services of

general interest, research, innovation and many other projects or actions.8

The model presented in Section 3 addresses only the first part of the reform,

namely the gradual shift from global budget to activity-based payment. The sec-

ond part follows a different logic, related to yardstick competition (Shleifer, 1985),

with hospital-specific prices changing over time. Hereafter, we concentrate on

the period from 2005 to 2008 where the payment rules applying to private clinics

remained constant.

3 Theoretical framework

We build a nonprice competition model between hospitals that are asymmetric in

many dimensions, in particular their objective, size and the way they are funded.

We allow for very general objective functions: as there is no consensus in the litera-

ture in that respect (particularly for not-for-profit hospitals), we allow hospitals to

care about patient subjective utility, number of admissions and profit. We model

the change in financial incentives created by the shift from global budget towards

activity-based payment in the case of not-for-profit hospitals only. We explain how

the best response functions and the competitive equilibrium are affected.

We consider here the case of a single type of hospital viewed as a representa-

tive hospital. A private clinic and a public hospital compete in utility to attract

patients. The number of patients admitted in hospital h, Nh(uh, u
′
h), depends

positively on that hospital’s attractiveness, uh, and negatively on its competitors’

attractiveness, u′h. We assume that the former effect weakly dominates the latter:

∂Nh

∂uh
+
∂Nh

∂u′h
≥ 0, (1)

with equality when demand is inelastic, i.e., when demand functions depend only

on the differences of offered utilities.

Prior to the reform, the revenue of the public hospital is a negotiated lump-sum

transfer that does not depend on volumes:

Rb
h = T bh. (2)

8Such transfers were encompassed in our model by T b and T a in (2) and (3).
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The reform changed its revenue as follows:

Ra
h(uh;u

′
h) = T ah + pNh, (3)

where p is the price per admission and T ah is a lump-sum transfer.9 Hospital costs,

Ch(uh, Nh), increase in uh if enhancing attractiveness entails a pecuniary cost. The

hospital profit is the difference πh = Rh − Ch.

The manager’s utility is denoted by Vh(πh, Nh, uh). The derivative ∂Vh/∂πh ≥ 0

is the marginal utility of income for hospital h. It reflects the financial pressure

on the hospital, i.e., how binding its implicit budget constraint is. The second

argument reflects the manager’s valuation of admitting many patients, which may

come from managerial career concerns or variable non-pecuniary costs: treating

more patients may generate personal spillovers for the manager, intrinsic satisfac-

tion, or require higher effort per patient. The third argument may reflect altruism,

practice style, professional ethics or a fixed non-pecuniary cost of effort.

A public hospital forms its best response by maximizing its objective function

Vh(πh, Nh, uh) with respect to its attractiveness uh. Prior to the reform, the first-

order condition for the public hospital is given by

− ∂Vh
∂πh

C ′h +
∂Vh
∂Nh

∂Nh

∂uh
+
∂Vh
∂uh

= 0, (4)

where the notation C ′h refers to the total derivative of Ch(uh, Nh(uh;u
′
h)) with

respect to the offered utility uh, the utility offered by the competitor u′h being

fixed.

After the reform, the first-order condition for the public hospital becomes

∂Vh
∂πh

(R′h − C ′h) +
∂Vh
∂Nh

∂Nh

∂uh
+
∂Vh
∂uh︸ ︷︷ ︸

Ψh(uh;u′h)

= 0. (5)

Let τh(uh;u
′
h) represent the new financial incentives created by the reform:

τh(uh;u
′
h) =

∂Vh
∂πh

R′h =
∂Vh
∂πh

p
∂Nh

∂uh
.

9After the reform, publics hospitals continued to receive lump-sum transfers for various mo-
tives (see section 4), which account for about 15% of the budget.
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Figure 1: Pre- and post-reform equilibria

This term is equal to the marginal revenue multiplied by the marginal utility of

income. The marginal utility of income ∂Vh/∂πh may vary over time. In our em-

pirical setting, as regards public hospitals, however, the reform has been designed

to be budget-neutral, so it should remain fairly constant over time. The marginal

revenue depends on the elasticity of the residual demand addressed to the hospi-

tal and hence on the local market structure around the hospital. Comparing (4)

and (5), we find that the public hospital’s best response functions before BRb
h and

after the reform BRa
h satisfy:

Ψh(BRa
h(u
′
h);u

′
h) = 0; Ψh(BRb

h(u
′
h);u

′
h)− τh(BRb

h(u
′
h);u

′
h) = 0

so that:

Ψh(BRb
h(u
′
h);u

′
h)−Ψh(BRa

h(u
′
h);u

′
h) = τh(BRb

h(u
′
h);u

′
h). (6)

We assume the existence and the uniqueness of pre- and post-reform equilibria.

Around the post-reform equilibrium value for u′h, the function Ψh decreases in its

first argument, due to the second-order condition of the hospital problem. It follows

that the payment reform causes the best response to shift upwards: BRa
h(u

′b
h ) >

BRb
h(u

′b
h ), which entails that the equilibrium has shifted from Eb = (ubh;u

′b
h ) before

the reform to Ea = (uah;u
′a
h ) after the reform such that uah > ubh and u

′a
h > u

′b
h , as

shown by Figure 1.
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In contrast, the best response of the private clinic c remains unchanged over

the period of study. We now argue that under reasonable assumptions on the

objective function and demand, the private clinic responds to the above shift by

increasing the offered utility by less than the public hospital does. Before and

after the reform, the revenue of private clinics is given by a formula similar to (3):

Πc = pcNc−Cc(uc, Nc). We first notice that this profit is a function of Nc and uc.

As a result, the expression of the objective function can be written as a function

of Nc and uc: Vc(Πc, Nc, uc) = v(Nc, uc). Note that the number of admissions

Nc itself depends on uc and u′c only. The clinic chooses its attractiveness uc to

maximize the previous objective function. To simplify notations, we replace uc,

u′c, Vc(πc, Nc, uc) with respectively u, u′ and v(N, u).

Assumption 1 (Concavity). v is concave in N and u.

The private clinic’s best response is therefore given by the first-order condition

with respect to u:

vN(N, u)Nu(u;u′) + vu(N, u) = 0. (7)

We examine the properties of this best response function. The concavity implies

that:

vuu = vNNN
2
u + vNNuu + vNuNu︸ ︷︷ ︸

A

+ vNuNu + vuu︸ ︷︷ ︸
B

≤ 0.

Differentiating (7) with respect to u′ yields

vuu′ = vNNNuNu′ + vNNuu′ + vNuNu′︸ ︷︷ ︸
C

. (8)

By the implicit function theorem, the derivative of the clinic’s best response with

respect to the attractiveness of its competitor u′ is thus given by

BR′ =
∂u

∂u′
= − C

A+B
·

Assumption 2 (Single-crossing). The manager’s utility of an extra admission

decreases with hospital attractiveness: vNu ≤ 0.

Assumption 2 holds for instance when the clinic’s objective is to maximize

its profits, i.e. when v(N, u) = pN − C(u,N), and when the marginal costs CN
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increases with u.10 Under Assumption 2, BR′ is smaller than one as soon as

Nuu +Nuu′ is not too large, so that A+C < 0. If we further assume that demand

is inelastic or linear, then we get BR′ < 1. Indeed, when the demand is inelastic,

Nu +Nu′ = 0, which yields C = −A and BR′ = A/(A+B) = 1−B/(A+B) < 1.

When the demand is linear,

A+C = [vNNNu+vNu][Nu+Nu′ ]+vN [Nuu+Nuu′ ] = [vNNNu+vNu][Nu+Nu′ ] < 0

which, together with B < 0, yields BR′ < 1.

Utilities offered to patients are strategic complements when the best response

is upward sloping (BR′ > 0), which is the case if and only if C > 0. As Nu′ , vNu

and vNN are all negative, C > 0 holds as soon as the term vNNuu′ is negligible

in (8), in particular when demand is linear. Strategic complementarity, therefore,

is a plausible configuration, as illustrated by Gravelle, Santos, and Siciliani (2013)

in the context of quality competition.11

The above analysis suggests that under reasonable assumptions the payment

reform may have the impact shown on Figure 1, where the slope of the private

clinic’s best response is positive and smaller than one, which suggests the following

prediction:

Prediction 1. During the 2005-2008 period, patient utility increases in public

hospitals by more than in private clinics.

In the current paper, we do not use patient level data and hence cannot test

directly such a prediction.12 We must restrict attention to predictions on aggre-

gated data. Prediction 1 implies that private clinics lose market shares relative to

public hospitals following the payment reform, leading to the following conjecture:

10It also holds when enhancing attractiveness entails (fixed or per patient) non-pecuniary costs
or gains that are separable from financial incentives, i.e., v(N, u) = v1(N) + v2(Nu) + v3(u),
where the functions v1, v2 and v3 are concave. The non-pecuniary costs or gains may come
respectively from effort disutility and altruism. They are represented by the terms v2 and v3
depending on whether they are per patient or fixed.

11Gravelle, Santos, and Siciliani (2013), who observe sixteen indicators of quality (readmission,
mortality rates, redo rates) in a sample of English hospitals, find either complementarity (for
seven indicators) or no significant link. However, their approach relies on cross-sectional evidence
and their results do not come from any policy change.

12This is the purpose of an on-going work in which we use market shares in local markets to
express the relative utility gain in public hospitals in terms of travel cost economies for patients.
Our ultimate goal is to estimate the slope of the private clinics’ best responses and to link changes
in public hospitals to the financial incentives created by the reform.
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Prediction 2. On average, volumes increase in public hospitals by more than in

private clinics.

We also derive predictions regarding the relative evolution of volumes in dif-

ferent public hospitals. Public hospitals that are isolated have low incentives to

increase patient subjective utility. Next, consider public hospitals that are exposed

solely to competition from other public hospitals. If all such hospitals increase pa-

tient utility, they may gain little in terms of market share as the effects of utility

rises to some extent offset each other. Activity is likely to rise more rapidly for

public hospitals that can take market share away from neighboring private clinics,

hence our last prediction:

Hypothesis 1. Public hospitals exposed to competitive pressure from private clin-

ics increase activity by more than public hospitals unexposed to such pressure.

4 Data

4.1 A comprehensive database

The empirical analysis relies on two comprehensive administrative sources: the

Programme de Médicalisation des Systèmes d’Information and the Statistique An-

nuelle des Établissements de santé. The latter is a mandatory - and thus exhaus-

tive - survey of all NFP and FP hospitals in France, containing information about

equipment, staff and capacity. The former source provides information on activity

(volumes, lengths of stay) for every hospital and clinic at the DRG level.

Moreover, the DRG classification (v10c) remains constant over the period

2005− 2008; as a result, our estimation procedure is not polluted by the changes

in the classification which occurred in 2005 and 2009. The payment reform might

give public hospitals an incentive to inflate activity through coding optimization.

We show in Section 7 that our results are robust when allowing for such a behavior.

We also collected demographic variables at the French département level,13 in

particular population stratified by age and gender, as well as the average income.

These data are matched to hospitals according to their département.

Finally, to compute measures of local competition, we resort to the Odomatrix

software developed by INRA that gives distance or travel time between zipcodes.14

13Equivalent to a county.
14A zipcode is much smaller than a département and is often made up of several cities.
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4.2 Selection of the sample

Although the activity-based payment applies to the three types of hospital care

(surgery, medical or non-surgery, and obstetrics), we concentrate on surgery only

for the following reasons. First, as far as surgery is concerned, the market structure

is constant over the period of study. We observe no entry, exit or merger as we do,

for instance, in obstetrics. The present study focuses on surgery, that accounts for

35.5% of hospital activity. The study of medical care is left for further research.

Table 1: Difference in differences

2005 2008 diff

I II II-I

Number

of stays

FP 33.52
(0.36)

33.43
(0.40)

−0.08
(0.17)

NFP 24.27
(0.21)

26.35
(0.24)

2.08
(0.10)

NFP - FP −9.24
(0.42)

−7.08
(0.47)

2.16
(0.20)

Average

length

of stay

FP 2.75
(0.004)

2.51
(0.004)

−0.24
(0.001)

NFP 5.47
(0.006)

5.04
(0.006)

−0.43
(0.003)

NFP - FP 2.72
(0.006)

2.53
(0.006)

−0.19
(0.003)

Note. Number of stays: per hospital, DRG, year.

Average length of stay: in days.

FP: for-profit hospitals, NFP: not-for-profit hospitals.

Our working sample is a balanced panel of 730, 440 observations, corresponding

to 182, 610 hospital-DRG pairs observed from 2005 to 2008 and including 145, 158

zeroes (about 19.9% of observations). To abstract away for coding issues, we

pool together pairs of DRGs that correspond to a given diagnosis and differ in

case severities or presence of co-morbidity and complications.15 We are left with

1, 198 health care providers in Metropolitan France at the exclusion of Corsica:

619 of them are public or not-for-profit hospitals while 579 are for-profit private

clinics. We observe 280 surgical DRGs, including 62 in ambulatory care. Every

year, we consider about 5.4 million surgery stays in one of 19 clinical departments

(ophthalmology, cardiology, etc.).

15In Section 7, we discuss the “DRG creep” issue and assess the robustness of our results to
alternative levels of aggregation.
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Summary statistics provided in Table 1 show an increase in volumes of 2.16

stays per hospital, per DRG and per year – about 8.9% – and a reduction of 0.19

day – about 3.5% – for average lengths of stay at public hospitals relative to private

clinics between 2005 and 2008. At the aggregate level, Figure 2a shows that the

number of admissions in NFP hospitals increased by more over the period than in

the private sector. This supplementary increase amounted to 180, 000 stays.

(a) Activity (b) Average length of stay

Figure 2: Evolution of aggregated outcomes, 2005-2008

5 Empirical results

Turning to our empirical specification, we seek to compare first the evolution of

NFP and FP hospitals over the period 2005−2008 as conjectured by Prediction 2.

To this aim, we run the following regression:

yhgt =
2008∑

τ=2006

βτNFPh1[t = τ ] +X ′htγ + δgt + ξhg + εhgt, (9)

where h indexes hospitals, g DRGs and t years. This OLS regression has two fac-

tors, namely hospital-DRG fixed-effects ξhg and DRG-year fixed-effects δgt. The

former capture the average activity at the hospital-DRG level and thus account for

any specialization of hospitals in some clinical departments. The latter control for

possible changes in the national activity at the DRG level over the period (epidemic

diseases, ageing of the population, technological change, specific trends for some ill-

nesses, etc.). Xht are hospital-year controls that include staff covariates (number of

surgeons, physicians, nurses and administrative staff); equipment covariates (com-

puted tomography, magnetic resonance imaging, positron tomography, doppler
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sonography); capacity covariates (number of beds); socio-demographic covariates

(average income, population stratified by age and gender). NFPh is a dummy that

is equal to 1 for not-for-profit hospitals. As a result, βτ measures the evolution of

NFP relative to FP hospitals in terms of outcomes yhgt between 2005 and 2006,

2007, 2008, once we have imposed the normalization β2005 = 0.

Alternatively, as regards the number of admissions nhgt, it makes sense to

estimate a count model, namely a Poisson regression, to get directly the average

percentage effect measured now by β̃τ :

nhgt ∼ P(δ̃gtξ̃h e
∑2008
τ=2006 β̃τNFPh1[t=τ ]+X′

htγ̃). (10)

This nonlinear specification can be seen as a robustness check with respect to the

functional form of the model. However, this assumption has a cost since we cannot

control for as many fixed-effects as in the linear model: for computational reasons,

we cannot include fixed-effects ξ̃hg in this nonlinear model.16 The Poisson model

can be estimated by maximum likelihood, which provides a consistent estimator

even in the presence of fixed effects (see Lancaster, 2000, for the treatment of

incidental parameters in the FE Poisson model).

Table 2 reports results that are coherent with the descriptive evidence of Ta-

ble 1: the number of stays increased by more in NFP than in FP hospitals (Col-

umn I) and the average length of stay decreased more in NFP than in FP hospitals

(Column III). Moreover, these effects have been gradual over time between 2005

and 2008: +1% in 2006, +4.6% in 2007 and +10.3% in 2008. Finally, the magni-

tude of these effects is even amplified when controlling for fixed-effects and other

covariates since the point estimate β̂2008 is 2.490 for activity. We reach similar

conclusions with the Poisson model (Column II) since the average estimated effect

is about +9.3% and exhibits a similar temporal gradient as in the linear model. It

is yet only −0.132 for the average length of stay, which amounts to about −2.4%.

16Indeed, there are 182, 610 ξhg and 1, 468 δgt in Equation 9.
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Table 2: Estimation (without competition indicator)

Activity Activity ALoS

OLS Poisson OLS

I II III

Public×2006 0.241∗
(0.147)

0.016∗∗∗
(0.001)

0.056
(0.039)

Public×2007 1.119∗∗∗
(0.149)

0.045∗∗∗
(0.001)

−0.025
(0.040)

Public×2008 2.490∗∗∗
(0.151)

0.093∗∗∗
(0.001)

−0.132∗∗∗
(0.041)

Hospital-DRG effects Yes No Yes

Hospital effects No Yes No

Year-DRG effects Yes Yes Yes

Time-varying hospital controls Yes Yes Yes

Number of observations N 730,440 730,440 585,282

R2 0.96 . 0.78

logL/N . -16.2 .

Note. Activity: number of admissions. ALoS: average length of stay.

Sample of 1198 non-local hospitals with surgery care always present from 2005 to 2008.

Metropolitan France at the exclusion of Corsica.

Hospital-year controls include equipment covariates (computed tomography, MRI,

positron tomography, doppler sonography), staff covariates (physicians, surgeons,

nurses, administrative staff), capacity and socio-demographic covariates (income, pop-

ulation).

Next, we turn to the effect of local competition (Hypothesis 1). We want to

test whether the above evolutions are magnified when local competition is fiercer.

To that purpose, we propose to measure the intensity of competition thanks to an

index of local competition. A crucial issue is that this indicator must be taken as

exogenous as possible, that is to say, as much orthogonal to changes in activity.

Several indicators might have been considered: the Herfindhal-Hirschman Indexes

for instance could have provided a measure of local competition. Other indicators

based on activity, either at the DRG code level or at any aggregate level (like

surgical “products”, see infra, or at the hospital level) may be criticized for being

endogenous. We choose an indicator based on capacity, namely the number of FP

surgery beds. For each public hospital in the sample, we consider the number of

surgery beds in private clinics in 2005 weighted by time/distance to that hospital

16



d(., h):

comph =
∑
i 6=h

e−rd(i,h)bedsi,2005. (11)

These quantities are computed in 2005 to avoid endogeneity issues as much as

possible, i.e., to avoid any correlation between these quantities and unobserved

determinants of activity from 2006 to 2008, since our estimations rely on the com-

parison of years 2006 to 2008 with the base year 2005. The parameter r is a

further degree of freedom. However, to the best of our knowledge, the choice of an

adequate criterion for r is not the object of any consensus in the literature. We

choose to pick up some value that makes sense: r = 0.05 meaning that a public

hospital at 20 minutes time gets a weight equal to e−1 ≈ 0.36, and then to provide

robustness checks with respect to the choice of this particular value. Figure 3 re-

ports the fraction of public hospitals having an index of local competition superior

to the median in every département : as expected, competition is fiercer in most

urban areas.

Figure 3: Départementale fraction of NFP hospitals most exposed to FP compe-
tition
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Another approach would have consisted in considering the number of beds

within a given radius from the current hospital; this approach does not only involve

a degree of freedom (the radius) but it also presents a discontinuity –contrary to

this smooth index.

After computing the previous indicator comph, we divide our sample of public

and not-for-profit hospitals into four groups according to the quartiles of the dis-

tribution of this index.17 Public hospitals in group 1 (resp. group 4) are the least

(most) exposed to competition from private clinics. Finally, we run the following

OLS regression:

yhgt =
2008∑

τ=2006

4∑
k=1

βkτ group kh1[t = τ ] +X ′htγ + δgt + ξhg + εhgt, (12)

or estimate the Poisson model in the case of activity only:

nhgt ∼ P(δ̃gtξ̃h e
∑2008
τ=2006

∑4
k=1 β̃

k
τgroup kh1[t=τ ]+X′

htγ̃). (13)

The coefficients βkt measure for each group k ∈ J1 ; 4K the evolution of the outcome

for this group relative to FP hospitals. As a caveat, there is here an underlying

assumption of homogeneity in FP hospitals’ response to the reform. According to

Prediction 1, the effect should increase with the degree of exposure to competition

from private clinics, i.e., we expect βkt to increase with k.

Table 3 reports the results for the number of admissions and shows that NFP

hospitals in group 4 have increased volumes over the period by much more than

NFP hospitals in group 1. More precisely, the effect is larger for NFP hospitals

in a competitive environment than for isolated NFP hospitals. Furthermore, it is

monotonic in the degree of competition: ∀t one has β1
t < β2

t < β3
t < β4

t . The gradi-

ent is pronounced, from +3.8% for group 1 to +10.3% for group 4. Our estimates

imply that the average public hospital in group 1 (about 1710 surgical stays every

year) raises its activity by 65 stays per year, while the average public hospital

in group 4 raises the number of its admissions by 556 (10.3% of its 5397 annual

stays). As noted previously, there is also a temporal gradient: for any k, one has

βk2006 < βk2007 < βk2008, which is consistent with the progressive adoption of the

patient-based payment system and with previous results from Table 2. Moreover,

17In an on-going work, we consider more simply the continuous variable comph and do not
split our sample of public hospitals into four groups.
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Table 3: Number of admissions (r = 0.05)

OLS Poisson
I II

Public×Group 1×2006 −0.311
(0.246)

0.003
(0.003)

Public×Group 1×2007 0.069
(0.250)

0.003
(0.003)

Public×Group 1×2008 0.975∗∗∗
(0.253)

0.038∗∗∗
(0.003)

Public×Group 2×2006 −0.052
(0.237)

0.016∗∗∗
(0.003)

Public×Group 2×2007 0.928∗∗∗
(0.239)

0.056∗∗∗
(0.003)

Public×Group 2×2008 1.854∗∗∗
(0.241)

0.097∗∗∗
(0.003)

Public×Group 3×2006 0.417∗
(0.219)

0.015∗∗∗
(0.002)

Public×Group 3×2007 1.407∗∗∗
(0.222)

0.051∗∗∗
(0.002)

Public×Group 3×2008 2.996∗∗∗
(0.226)

0.104∗∗∗
(0.002)

Public×Group 4×2006 0.761∗∗∗
(0.237)

0.022∗∗∗
(0.002)

Public×Group 4×2007 1.861∗∗∗
(0.244)

0.051∗∗∗
(0.002)

Public×Group 4×2008 3.824∗∗∗
(0.248)

0.103∗∗∗
(0.002)

Hospital-DRG effects Yes No
Hospital effects No Yes
Year-DRG effects Yes Yes
Time-varying hospital controls Yes Yes
Number of observations N 730,440 730,440
R2 0.96 .
logL/N . -16.2

Sample of 1198 non-local hospitals with surgery care always present
from 2005 to 2008.
Metropolitan France at the exclusion of Corsica.
Hospital-year controls include equipment covariates (computed to-
mography, MRI, positron tomography, doppler sonography), staff co-
variates (physicians, surgeons, nurses, administrative staff), capacity
and socio-demographic covariates (income, population).
Group 1: least exposed to FP-competition.
Group 2: second least exposed to FP-competition.
Group 3: second most exposed to FP-competition.
Group 4: most exposed to FP-competition.
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half of the increase occurs between 2007 and 2008, which corresponds to the grad-

ual implementation of the reform. Overall, these estimates are consistent with

Hypothesis 1 on NFP hospitals: the more exposed to competition from private

clinics, the higher the increase in volumes relative to private clinics. Even isolated

hospitals from group 1 increase volumes relative to FP hospitals: since the FP

sector has decreased over the period, this relative increase is indeed mechanical.

Results for average length of stay are reported in Table 4. Overall, the estimates

show that the average length of stay (ALoS hereafter) has been more reduced

in NFP than in FP hospitals. The magnitude of this reduction varies with the

degree of competition: hospitals in a competitive environment have reduced their

average ALoS by almost −0.24 day, namely −4.4%, while isolated hospitals have

hardly decreased at all. This reduction is found to be monotonic in the exposure

to competition from private clinics. Again, we observe that the effect has been

progressive over time since there is a temporal gradient as well.

One can wonder whether these findings are driven by the fact that group 4

contains mostly hospitals in the Paris region. We thus perform the analysis by

removing this region from the sample (in particular when defining our competition

measures). Estimates are given in Appendix A, Table 5, and lead to the same

result: the gradient with competition is even more pronounced. In addition, we

provide robustness checks with respect to the value of the parameter r used in

competition indexes (Tables 6 and 7). Overall, the gradient with competition

remains significant.

6 Budget impact of the reform

The reform has been designed to be budget-neutral should patient and hospital

behavior remain unchanged. Yet, as explained previously, behavior did change,

and the reform caused not-for-profit hospitals to become relatively more attractive.

Since more patients have been admitted in public hospitals and reimbursement

rates are higher on average in those hospital than in private clinics, the reform

resulted in increased financial cost to the National Health Insurance (NHI).

Specifically, the weighted average tariff for surgery DRGs is e2760 in public

hospitals and only e1200 in private clinics. Part of the differential is explained by

the fact that the private tariff does not include physician fees. From aggregated

data gathered by the NHI, we estimate that physician fees covered by the NHI
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Table 4: Average length of stay (r = 0.05)

Public×Group 1×2006 0.085
(0.068)

Public×Group 1×2007 0.018
(0.070)

Public×Group 1×2008 −0.052
(0.071)

Public×Group 2×2006 0.148∗∗
(0.064)

Public×Group 2×2007 0.006
(0.065)

Public×Group 2×2008 −0.038
(0.066)

Public×Group 3×2006 0.019
(0.057)

Public×Group 3×2007 −0.045
(0.058)

Public×Group 3×2008 −0.158∗∗∗
(0.059)

Public×Group 4×2006 −0.001
(0.062)

Public×Group 4×2007 −0.059
(0.064)

Public×Group 4×2008 −0.241∗∗∗
(0.065)

Hospital-DRG effects Yes
DRG-year effects Yes
Time-varying hospital controls Yes
Number of observations 585,282
R2 0.78

Same legend as Table 3.

21



amount to e580 on average, hence a cost difference for the NHI between the

private and public sectors of about e980 per DRG.

Since the impact of the reform has been assumed to be homogeneous across

DRGs, we estimate that the cost increase incurred by the NHI following the reform

amounted to e54 million in 2006, e200 million in 2007, e313 million in 2008. For

this last year, the increase is equivalent to about 2% of the annual budget devoted

to surgery in France.18

7 Discussion and robustness checks

First, it must be recognized that the reform gives public hospital a novel incentive

to optimize their coding strategy and even to game the payment rules (“DRG

creep”). The most common behavior documented by practitioners consists of

assigning cases to high-severity DRGs, e.g. DRGs associated with co-morbidities

and complications. In practice, a pair of DRG codes may share the same diagnosis

but one DRG code corresponds to low-severity diseases while the other DRG code

is related to high-severity cases. Indeed, the number of more severe cases has

increased over the period and one might fear that this would drive our results.

Dafny (2005) documented this “upcoding” phenomenon in the US case. This is

the reason why the previous analysis was done at the diagnosis level, by pooling

pairs of DRG codes with different severities. Nevertheless, in Appendix B, Table 8,

Column I, we present regression results obtained at the DRG code level. Not only

do our results remain, but they also tend to be of the same magnitude, which

comforts our findings. We also use a higher degree of aggregation in Table 8,

Column II (groups of DRG codes related to “products” such as cataract surgery

or orthopedic surgery). Considering this higher level of aggregation, we ignore any

effect linked to the possibly increasing share of discharges with high severity in

public hospitals. As regards the number of admissions, the results vary very little

with the degree of DRG aggregation. The results about average length of stays

are far less robust.

Second, the payment reform might give public hospitals an incentive to ar-

tificially increase the number of stays by discharging and readmitting patients.

Our findings on average length of stays might even suggest that the activity-based

18On the other hand, doctors in private clinics may charge extra fees that are not covered by
the public insurance (see Section 7 below). In this respect, the shift of market share to public
hospitals has resulted in a cost economy for patients and supplementary insurers.
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reform induces public hospital to discharge patients prematurely, hence deterio-

rating quality of care. The health economics literature, however, mostly considers

length of stay as an indicator for efficiency and does not suggest that low LOS

should be associated with poor quality. For instance, if poor quality of care causes

complications, it would tend to extend LOS. Under this assumption, longer than

expected LOSs could be viewed as indicative of poor quality care Most studies

indeed find no or negative correlation between LOS and quality, e.g. Thomas,

Guire, and Horvat (1997).

Based on patient data, we have computed the fraction of discharges followed by

a readmission within 30 days. Readmissions increase more rapidly ceteris paribus

in public hospitals, from 7.5% to 8.0% over the period, than in private clinics,

from 6.3% to 6.9% over the period. As shown in Appendix C, we indeed find

that the magnitude of the coefficient, however, is very weak and the effect is non-

monotonic in time (very weak and insignificant in 2007). More importantly, we find

that the readmission rate increases more rapidly in public hospital less exposed to

competition from private hospitals (see Table 11). This result does not support

the hypothesis that the effect of competition found in this paper would be driven

by an increase in readmissions (and possibly a quality deterioration). Although we

do not offer any formal explanation for the stronger reduction in average length of

stay at public hospitals, we tend to relate this fact to an increase in efficiency.19

Third, as already mentioned, the activity-based payment in force in the pri-

vate sector does not cover physician fees which are charged to consumers. Fees

are partially covered by the basic mandatory insurance. Most patients have a

supplementary insurance that covers all or part of the copayment. Unfortunately

we had access only to very aggregate data regarding physician fees. Specifically,

we observe the total amount of fees charged by surgeons and anesthesiologists at

the département level and the share of that amount in excess of the regulated

price, i.e., in excess of the price covered by the basic insurance (see Appendix E).

The results show no correlation in the data between public hospital volumes and

physician fees in the private sector. Volumes in public hospitals do not increase

more rapidly in départements with the highest rise in surgeon fees. Controlling for

physician fees in the volume equations leads to an extremely weak coefficient and

19The reduction in ALoS could also come from capacity constraints. Indeed, if public hospitals
were capacity constrained, the increase in admissions would mechanically imply a decrease in
ALoS. Occupation rates, however, do not suggest strong capacity constraints for surgery. See
Appendix D, Figure 4.
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affects none of the coefficients of interest.20

Finally, we must mention a limitation of this work. Both the theoretical model

and the empirical analysis presented here ignore the multi-product dimension of

hospital care. The payment reform might cause public hospitals to specialize in

certain cases, products or DRGs. We believe, however, that specialization is a

second-order issue given the short period of time under study (2005-2008). In our

opinion, the first-order effect comes from the financial incentives created by the

new payment rule: an extra patient admission generates extra resources after the

reform while it did not before. This signal is simple enough and is easily understood

by all hospital managers. We therefore have estimated an average effect over all

DRGs that reflects the overall impact of this force.

8 Conclusion

Between 2005 and 2008, the reimbursement method for public hospitals in France

has shifted from a global budget approach to a patient-based prospective system.

The main contribution of this study is to provide evidence that the impact of

the reform on real outcomes (activity and, to a lesser extent, average length of

stay) has been positively affected by the intensity of local competition. We have

found larger increases in activity for public and not-for-profit hospitals exposed to

more competitive pressure. This fact is consistent with the central hypothesis of

Section 3 that the increase in not-for-profit market share after the reform should

be more pronounced as competition is fiercer. Second, the average length of stay

decreased by more in public and not-for-profit hospitals relative to private clinics

and again, this effect is stronger when competitive pressure is more intense. It

would be interesting to check whether these results, which concern surgery only,

also hold for medical care.

Two final remarks are in order. First, the above findings are of a positive na-

ture; no normative conclusion, e.g. in terms of consumer surplus, can be inferred

from our results. There is virtually no available data on care quality or treat-

ment appropriateness during the period of the study, making it difficult, if not

impossible, to assess the welfare consequences of the reform.21

20These results are available upon request.
21We have only mentioned mixed evidence about readmissions, namely a slightly larger increase

in public hospitals that seems unrelated to the competitive environment, see Section 7.
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Second, we have used data at the hospital-DRG level. At this aggregation

level, we can only test reduced-form predictions regarding the relative evolutions

of volumes in public hospitals and private clinics following the reform. In an on-

going work, we exploit patient-level data, in particular patient location, distance

to hospital, and hospital market shares at the patient zip-code level. We estimate

a structural model of hospital demand, accounting for competition between all

hospitals (including between public hospitals). Ultimately, we plan to assess how

distance affects patient utility, to estimate the best response functions of private

clinics and to relate the behavior of the public hospitals to the financial incentives

created by the reform.
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Appendix

A Robustness checks

Table 5: Without Île-de-France (r = 0.05)

Activity ALOS
OLS Poisson OLS

Public×Group 1×2006 −0.224
(0.273)

0.009∗∗∗
(0.003)

0.105
(0.074)

Public×Group 1×2007 0.204
(0.277)

0.009∗∗∗
(0.003)

−0.039
(0.076)

Public×Group 1×2008 1.276∗∗∗
(0.279)

0.051∗∗∗
(0.003)

−0.075
(0.077)

Public×Group 2×2006 0.086
(0.261)

0.024∗∗∗
(0.003)

0.041
(0.069)

Public×Group 2×2007 0.997∗∗∗
(0.263)

0.058∗∗∗
(0.003)

−0.070
(0.070)

Public×Group 2×2008 1.940∗∗∗
(0.265)

0.094∗∗∗
(0.003)

−0.169∗∗∗
(0.071)

Public×Group 3×2006 0.010
(0.251)

0.012∗∗∗
(0.002)

0.035∗∗
(0.065)

Public×Group 3×2007 0.970∗∗∗
(0.252)

0.045∗∗∗
(0.002)

−0.079
(0.065)

Public×Group 3×2008 2.422∗∗∗
(0.254)

0.098∗∗∗
(0.002)

−0.088
(0.066)

Public×Group 4×2006 1.211∗∗∗
(0.240)

0.026∗∗∗
(0.002)

0.018
(0.060)

Public×Group 4×2007 2.187∗∗∗
(0.244)

0.054∗∗∗
(0.002)

−0.107∗
(0.062)

Public×Group 4×2008 4.467∗∗∗
(0.250)

0.114∗∗∗
(0.002)

−0.277∗∗∗
(0.064)

Hospital-DRG effects Yes Yes Yes
Year-DRG effects Yes Yes Yes
Hospital-year controls Yes Yes Yes
Number of observations N 596,288 596,288 477,446
R2 0.96 . 0.78
logL/N . -15.5 .

Same legend as Table 3.
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Table 6: Robustness checks for activity - Role of the param-
eter r

r = 0.025 r = 0.075 r = 0.1
Public×Group 1×2006 −0.160

(0.240)
−0.343

(0.249)
−0.302

(0.247)

Public×Group 1×2007 0.298
(0.245)

0.174
(0.252)

0.246
(0.250)

Public×Group 1×2008 1.311∗∗∗
(0.247)

1.063∗∗∗
(0.255)

1.095∗∗∗
(0.252)

Public×Group 2×2006 0.138
(0.228)

0.015
(0.247)

−0.005
(0.257)

Public×Group 2×2007 1.197∗∗∗
(0.231)

0.709∗∗∗
(0.249)

0.807∗∗∗
(0.258)

Public×Group 2×2008 2.353∗∗∗
(0.233)

1.679∗∗∗
(0.251)

1.924∗∗∗
(0.259)

Public×Group 3×2006 0.637∗∗∗
(0.229)

0.195
(0.215)

0.037
(0.216)

Public×Group 3×2007 1.586∗∗∗
(0.232)

1.135∗∗∗
(0.217)

0.928∗∗∗
(0.218)

Public×Group 3×2008 3.561∗∗∗
(0.235)

2.593∗∗∗
(0.219)

2.306∗∗∗
(0.220)

Public×Group 4×2006 0.306
(0.238)

0.910∗∗∗
(0.231)

1.017∗∗∗
(0.224)

Public×Group 4×2007 1.314∗∗∗
(0.244)

2.181∗∗∗
(0.238)

2.220∗∗∗
(0.230)

Public×Group 4×2008 2.623∗∗∗
(0.247)

4.183∗∗∗
(0.241)

4.188∗∗∗
(0.234)

Hospital-DRG effects Yes Yes Yes
Year-DRG effects Yes Yes Yes
Hospital-year controls Yes Yes Yes
Number of observations 730,440 730,440 730,440
R2 0.96 0.96 0.96

Same legend as Table 3.
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Table 7: Robustness checks for average length of stay - Role of
the parameter r

r = 0.025 r = 0.075 r = 0.1
Public×Group 1×2006 0.146∗∗

(0.065)
0.096
(0.069)

0.084
(0.068)

Public×Group 1×2007 0.026
(0.067)

−0.029
(0.071)

−0.061
(0.070)

Public×Group 1×2008 −0.028
(0.068)

−0.092
(0.072)

−0.092
(0.071)

Public×Group 2×2006 0.075
(0.061)

0.047
(0.067)

0.025
(0.069)

Public×Group 2×2007 0.040
(0.062)

0.013
(0.068)

−0.030
(0.070)

Public×Group 2×2008 −0.074
(0.063)

−0.072
(0.069)

−0.099
(0.071)

Public×Group 3×2006 0.024
(0.059)

0.070
(0.056)

0.081
(0.057)

Public×Group 3×2007 −0.182∗∗∗
(0.061)

−0.030
(0.057)

−0.003
(0.057)

Public×Group 3×2008 −0.216∗∗∗
(0.062)

−0.110∗
(0.057)

−0.102∗
(0.058)

Public×Group 4×2006 −0.009
(0.062)

0.020
(0.060)

0.031
(0.058)

Public×Group 4×2007 0.032
(0.064)

−0.041
(0.062)

−0.021
(0.060)

Public×Group 4×2008 −0.198∗∗∗
(0.065)

−0.225∗∗∗
(0.063)

−0.208∗∗∗
(0.061)

Hospital-DRG effects Yes Yes Yes
Year-DRG effects Yes Yes Yes
Hospital-year controls Yes Yes Yes
Number of observations 585,282 585,282 585,282
R2 0.78 0.78 0.78

Same legend as Table 3.
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B Aggregation level

We address here the concern that NFP hospitals might have optimized their coding

strategy and that this would drive our results.

Table 8: Various aggregation levels: DRG, Product
(without competition indicator).

Activity (Poisson)

Aggregation level DRG Product

I II

Public×2006 0.017∗∗∗
(0.001)

0.025∗∗∗
(0.001)

Public×2007 0.045∗∗∗
(0.001)

0.036∗∗∗
(0.001)

Public×2008 0.094∗∗∗
(0.001)

0.078∗∗∗
(0.002)

Hospital effects Yes Yes

Year-DRG effects Yes Yes

Time-varying hospital controls Yes Yes

Number of observations 951,324 201,856

logL/N -12.9 -31.5

Same legend as Table 2.

Until now, we have considered the “root” level of aggregation that groups up

to two DRGs of different severities. First, we consider an aggregation level specific

to the true DRG (Column I of Tables 8 and 9). Second, we consider a higher

aggregation level, namely product classification, further reducing the number of

observations (see Tables 8, Column II, and 9, Column II). Results are reassuringly

stable; the effects are similar in magnitude.
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Table 9: Various aggregation levels: DRG, Product
(with competition indicator).

Activity (Poisson)
Aggregation level DRG Product

I II
Public×Group 1×2006 0.003

(0.003)
0.013∗∗∗

(0.003)

Public×Group 1×2007 0.003
(0.003)

0.001
(0.003)

Public×Group 1×2008 0.038∗∗∗
(0.003)

0.028∗∗∗
(0.003)

Public×Group 2×2006 0.017∗∗∗
(0.003)

0.024∗∗∗
(0.003)

Public×Group 2×2007 0.056∗∗∗
(0.003)

0.047∗∗∗
(0.003)

Public×Group 2×2008 0.098∗∗∗
(0.003)

0.084∗∗∗
(0.003)

Public×Group 3×2006 0.015∗∗∗
(0.002)

0.024∗∗
(0.002)

Public×Group 3×2007 0.051∗∗∗
(0.002)

0.043∗∗∗
(0.002)

Public×Group 3×2008 0.104∗∗∗
(0.002)

0.088∗∗∗
(0.002)

Public×Group 4×2006 0.022∗∗∗
(0.002)

0.030∗∗∗
(0.002)

Public×Group 4×2007 0.051∗∗∗
(0.002)

0.038∗∗∗
(0.002)

Public×Group 4×2008 0.103∗∗∗
(0.002)

0.083∗∗∗
(0.002)

Hospital effects Yes Yes
Year-DRG effects Yes Yes
Time-varying hospital controls Yes Yes
Number of observations 951,324 201,856
logL/N -12.9 -31.5

Same legend as Table 3.
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C Readmission rates

A readmission is defined as an admission within 30 days of a discharge. Readmis-

sions rates have been treated the same way as average length of stay. We observe

on Tables 10 and 11 a higher increase of the readmission rate in the public sec-

tor. However, the increase is stronger for public hospitals that are less exposed to

competition from private clinics.

Table 10: 30-day readmission rates (with-
out competition indicator).

Public×2006 0.003∗∗
(0.001)

Public×2007 0.001
(0.001)

Public×2008 0.003∗∗
(0.001)

Hospital-DRG effects Yes

Year-DRG effects Yes

Time-varying hospital controls Yes

Number of observations 730,440

R2 0.96

Same legend as Table 2.
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Table 11: 30-day readmission rates (with
competition indicator).

Public×Group 1×2006 0.005∗
(0.002)

Public×Group 1×2007 0.006∗∗
(0.003)

Public×Group 1×2008 0.008∗∗∗
(0.003)

Public×Group 2×2006 0.003
(0.002)

Public×Group 2×2007 0.002
(0.002)

Public×Group 2×2008 0.003
(0.002)

Public×Group 3×2006 0.003
(0.002)

Public×Group 3×2007 0.000
(0.002)

Public×Group 3×2008 0.003
(0.002)

Public×Group 4×2006 0.001
(0.002)

Public×Group 4×2007 0.000
(0.002)

Public×Group 4×2008 0.000
(0.002)

Hospital-DRG effects Yes
Year-DRG effects Yes
Time-varying hospital controls Yes
Number of observations 730,440
R2 0.96

Same legend as Table 3.
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D Occupation rates

Occupation rates are defined as (number of stays×ALoS)/(number of surgery

beds×365).

(a) 2005 (b) 2006

(c) 2007 (d) 2008

Figure 4: Occupation rates (weighted by admissions)
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E Physician fees

The National Health Insurance (CNAMTS) provided département level data on

overcharge fees for surgeons and anesthesiologists (source: SNIR-PS). Data is

based on the invoices received by the CNAMTS.

First we check that controlling for physician fees in private clinics leads to a

very weak coefficient and does not alter our results.

Second, we constructed four groups of départements based on the quartiles of

the distribution of the increase of the overcharge ratio

total fees in excess of the regulated price

total fees
·

On average, this ratio rose from 27.4% in 2005 to 29.9% in 2008. We did the same

exercise with the increase of the mean overcharge

total fees in excess of the regulated price

number of admissions
·

On average, the mean overcharge rose from e135 in 2005 to e175 in 2008.

We do not find any correlation between the increase in surgeons fees at private

clinics and the increase in volumes in the public hospitals. It should be noted

that the incentives of physicians and of private clinics are not perfectly aligned.

Surgeons pay a rental fee to the clinics to use the facilities, e.g. operating room,

but clinics are also remunerated through the DRG prices. It is therefore not in

their interest that surgeons and anesthesiologists charge very high fees. The design

of contracts between physicians and clinics is outside the scope of this paper.
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