~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Choné, Philippe; Evain, Franck; Wilner, Lionel; Yilmaz, Engin

Working Paper
Introducing Activity-Based Payment in the Hospital
Industry: Evidence from French Data

CESifo Working Paper, No. 4304

Provided in Cooperation with:
Ifo Institute - Leibniz Institute for Economic Research at the University of Munich

Suggested Citation: Choné, Philippe; Evain, Franck; Wilner, Lionel; Yilmaz, Engin (2013) : Introducing
Activity-Based Payment in the Hospital Industry: Evidence from French Data, CESifo Working Paper,
No. 4304, Center for Economic Studies and ifo Institute (CESifo), Munich

This Version is available at:
https://hdl.handle.net/10419/77670

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/77670
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

The international platform of Ludwig-Maximilians University’s Center for Economic Studies and the Ifo Institute

CESifo Working Papers

www.cesifo.org/wp

Introducing Activity-Based Payment in the
Hospital Industry: Evidence from French Data

Philippe Choné
Franck Evain
Lionel Wilner
Engin Yilmaz

CESIFO WORKING PAPER NO. 4304

CATEGORY 11: INDUSTRIAL ORGANISATION
JUNE 2013

Presented at CESifo Area Conference on Applied Microeconomics, March 2013

An electronic version of the paper may be downloaded

o from the SSRN website: www.SSRN.com
o from the RePEc website: www.RePEc.org
o from the CESifo website: www.CESifo-group.org/wp
CESifo

Center for Economic Studies & Ifo Institute


http://www.ssrn.com/
http://www.repec.org/
http://www.cesifo-group.de/

CESifo Working Paper No. 4304

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 understand 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 is stronger
in public hospitals 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.
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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. Many 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.
These papers often consider mortality rates of the acute myocardial infarction
(AMI) as the outcome. They measure competition with an Herfindahl-Hirschman
Index (HHI), equal to the sum of the squares of the market shares, and instru-
ment the latter because of potential endogeneity: more competitive markets might
correspond to more dense areas where the demand is more responsive to quality.
The impact of competition on quality turns out to be either positive or negative
depending on the institutional environment. Using a structural model of demand
for health care, Tay (2003) also focuses on AMI and concludes that patients do
not substitute toward alternative hospitals, implying that geographic market con-

centration is an inadequate measure of hospital competitiveness.

As regards the impact of provider payment reforms, however, the empirical lit-



erature is surprisingly thin, as pointed out by Moreno-Serra and Wagstaff (2010).
Existing empirical studies on payment reforms sometimes refer to competition,
but mostly in an allusive manner -or even do not tackle this issue. Ellis and
McGuire (1996) mention the tightening of the distribution of lengths of stay fol-
lowing the introduction of prospective payments as an indicator of quality compe-
tition. 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 Herwartz and Strumann (2012). These au-
thors find an increase of negative spatial correlation between hospital performances
following the introduction of prospective reimbursement in Germany, which they
interpret as a rise of local competition caused by the reform. Their dataset, how-
ever, 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 and equilibrium analysis.! Several articles, Pope (1989), El-
lis (1998) and Brekke, Siciliani, and Straume (2011), have investigated nonprice
competition, restricting attention to symmetric equilibria. The first article as-
sumes 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 intensity of service

according to patient severity.

In the present article, we first build a stylized model of nonprice competition,
where hospitals compete in utility to attract patients.? Unlike the theoretical
articles mentioned above, however, we allow for asymmetric equilibria as well as
for different hospital objectives and payment rules depending on ownership status.
We examine how the payment reform affects the financial incentives of the public
hospital and how this change affects the best response functions as well as the
equilibria of the game. 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 admissions is stronger in public hospitals more exposed to

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

2Tt means that instead 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, or attractiveness. The equilibrium concept is the same, namely the Nash equilibrium
as the fixed point of best response correspondences.



competitive pressure from private clinics.

Second, 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 DRG 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 characteristics,
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 applies only to public and not-
for-profit hospitals, which account for about 40% of surgery activity in France.
During this period, financial rules applying to for-profit hospitals (private clinics)
have remained unchanged. These firms, however, are indirectly affected by the
reform in equilibrium and, therefore, do not constitute a valid “control group” in
the sense of public policy evaluation. As a result, we resort to a theoretical model
that explains how the equilibrium should be displaced by the reform and that
yields testable predictions. We do not estimate the structural model for it would
require individual data; however, the predictions concern aggregated outcomes and

can be confronted to market-level data.

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
Systemes d’Information). Such a classification has been used in the US since
1982. The nature and timing of the payment reforms differed according to hospital

ownership status.

2.1 For-profit hospitals

Before 2005, an activity-based payment applied for-profit (FP) health care providers,
i.e., private clinics, and was based on DRG prices. The reimbursement 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 have been reimbursed the same rate
for a given DRG; moreover, after the reform, those DRG-related rates do not de-
pend on length of stay.® 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.* Before March 2004, these hospitals were indeed funded through an an-
nual lump-sum transfer from the government (dotation globale) which was virtually

independent of the nature and 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” coeflicient 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.

3Reimbursement rates, however, are adjusted downwards (resp. upwards) for exceptionally
short (long) stays.

4Since 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.



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.®
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
keep on receiving many lump-sum transfers, designed to fund various services of

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

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
literature in that respect (particularly for not-for-profit hospitals), we allow hos-
pitals to care about patient 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 in hospital h, Np(up,u_p), depends positively
on the utility offered by that hospital and negatively on the utility offered by its

competitor. We assume that the former effect weakly dominates the latter:

ON,  ON,
ONy  ONy

> 1
8uh 6u,h 07 ( )

with equality when demand is inelastic, 7.e., when demand functions depend only

5The prices remained different from those in force for private clinics.
6Such transfers were encompassed in our model by 7% and 7% in (2) and (3).



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:
R =T} (2)

The reform changed its revenue as follows:
R} (up;u_p) = T7 + pNy, (3)

where p is the price per admission and T} is a lump-sum transfer.” Hospital costs,
Ch(up, Np), increase in uy, if enhancing utility (e.g. improving perceived quality)
entails a pecuniary cost. Alternatively, or cumulatively, enhancing patient utility
may entail a disutility cost of “effort” that is non-pecuniary (e.g. working more,
changing work habits, managerial effort). The hospital profit is the difference
m, = Ry, — C},.

The manager’s utility is denoted by Vj, (7, Ny, up). The derivative 0V}, /Om, > 0
is the marginal utility of income for hospital h. It reflects the financial pressure
on the hospital, 7.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 the utility V}, (74, Ny, up)
with respect to quality. Prior to the reform, the first-order condition for the public

hospital choice of patient utility is

Vi ., OV, ON, 0V,
B aﬂhch + BNh auh + 8uh

=0, (4)

where the notation Cj refers to the total derivative of Cj,(up, Np(up;u—p)) with
respect to the offered utility uy,, the utility offered by the competitor u_; being
fixed.

"After 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.



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

Vi, oy uy OV ON, OV
pTh(Rh Cy) + oN, 0w, T o, 0. (5)

Uy, ((un;u—n))

Let 75, (up; u_p) represent the new financial incentives created by the reform:

oV,
87rh

oV, ONy,
/o
Rh B 87rhp8uh ’

Th(uhQUfh) =

This term is equal to the marginal revenue multiplied by the marginal utility of
income. The marginal utility of income 0V}, /0m, 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 sensitivity
of the revenue with respect to the offered utility depends on the elasticity of the
residual demand addressed to the hospital 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 BR} and after the reform BRY satisfy
U (BRy, (u-n); u—n) — Wa(BR (u_n)i u_n) = 7 (up; u_y). (6)

Around the post-reform equilibrium value for u_j, the function ¥, 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:
BR¢(u’,) > BRE(u®},), which entails that the equilibrium has shifted from E* =
(ub;u®,) before the reform to E* = (u$;u®,) after the reform such that u¢ > u}
and u®, > u®,, as shown by Figure 1. By contrast, the best response of the
private clinic remains unchanged over the period of study. The clinic may, however,

respond to the rise in public hospital utility.

After showing that there is a change in the best response for the public hospital,
while there is no such change in the private sector, we now seek to characterize the
best response of the private clinic. We 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) and its best response function is given by a formula similar to (5). To study

the qualitative properties of the best response, we simplify notations, replacing uy,
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Figure 1: Pre- and post-reform equilibria

u_p, Vi(mh, Np,up) with respectively u, v’ and v(N,u). Indeed, the profit is an

affine function of the number of admissions N that depends on u (and ') only.
Assumption 1 (Concavity). v is concave in N and u.

The private clinic’s best response is then given by
on (N, u)Ny(u;u') + v, (N, u) = 0, (7)

together with the second-order condition

-~

A B

yNNNg + UNNuu + UNUN%_FZJNUNU + Uutb S 0.

Differentiating (7) with respect to v yields

0 :Z}NNNuNu’ +UNNuu’ +UNuNuL- (8)
<

By the implicit function theorem, the slope of the clinic’s best response is given

by
B ou C

BR’

o A+B




Assumption 2 (Single-crossing). The utility of an extra admission decreases with

utility: vy, < 0.

Assumption 2 holds for instance when the clinic is profit-maximizing, i.e., when
v(N,u) = pN—C(N,u), and when the marginal costs Cy increases with u.® Under
Assumption 2, BR' is smaller than one as soon as Ny, + Ny 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, N, + N,, = 0, which yields
C=—-Aand BR' = A/(A+B)=1—B/(A+ B) < 1. When the demand is linear,

A+C - [UNNNM+UNu][Nu+Nu’]+UN[Nuu+Nuu’] - [UNNNu+UNu][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 Ny, vy,
and vyy are all negative, C' > 0 holds as soon as the term vy N, 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.’

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 leads us to formulate

the following predictions:

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

81t also holds when enhancing patient utility entails (fixed or per patient) non-pecuniary costs
or gains that are separable from financial incentives, i.e., v(N,u) = v1(N) + va(Nu) + vs(u),
where the functions vi, vo and vz are concave. The non-pecuniary costs or gains may come
respectively from effort disutility and altruism. They are represented by the terms vy and w3
depending on whether they are per patient or fixed.

9Gravelle, 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.



directly such a prediction.'® 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. Given our framework where

providers compete in utility, it leads to the following conjecture:

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 differ-
ent public hospitals. Public hospitals that are isolated have no incentives to raise
patient utility. Public hospitals that are exposed solely to competition by other
public hospitals increase utility, but may not gain much market share because

utility increases cancel out. This suggests our last prediction:

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

1cs 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 Systéemes d’Information and the Statistique An-
nuelle des Etablissements 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,'! in

10This 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.

HEquivalent to a county.

10



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.!?

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. Second, to avoid our estimations from being polluted
by phenomena related to supplied-induced demand, we focus on surgery, because

it is less plausible in this area than for non surgery hospital care.

Table 1: Difference in differences

2005 2008 diff

1 I1 II-1
FP 33.52 3343 —0.08
Number (0.36) (0.40) (0.17)

(0.21) (0.24) (0.10)

NFP - FP —-9.24 -7.08 2.16
(0.42) (0.47) (0.20)

Average FP 2.75 251 —0.24
lenth (0.004)  (0.004)  (0.001)
e NFP 547 504 —0.43
of stay (0.006)  (0.006)  (0.003)

NFP - FP  2.72 253 —0.19
(0.006)  (0.006)  (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 be precise, we aggregate all surgical
DRGs of different severities (see Section 7 for the DRG creep issue). We are left

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

12A zipcode is much smaller than a département and is often made up of several cities.

11



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.).

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.

Activity Average length of stay
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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:
Ynhgt = /BtNFPh + X;Lt/y + 5gt + ghg + €hgt s (9)

where h indexes hospitals, ¢ DRGs and ¢ years. This OLS regression has two fac-
tors, namely hospital-DRG fixed-effects &, and DRG-year fixed-effects d,. 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

12



diseases, ageing of the population, technological change, specific trends for some ill-
nesses, etc.). Xy, 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
sonography); capacity covariates (number of beds); socio-demographic covariates
(average income, population stratified by age and gender). NFP}, is a dummy that
is equal to 1 for not-for-profit hospitals. As a result, 8; measures the evolution of
NFP relative to FP hospitals in terms of outcomes yp, between 2005 and 2006,

2007, 2008, once we have imposed the normalization Bag05 = 0.

Alternatively, as regards the number of admissions npy, it makes sense to
estimate a count model, namely a Poisson regression, to get directly the average

percentage effect measured now by By
gt ~ Py, NP7, (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 fhg in this nonlinear model.'® 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 IIT). 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 ,@2008 is 2.490 for activity. We reach similar con-
clusions with the Poisson model (Column II) since the average estimated effect is
about +9.3% and exhibits a similar temporal gradient like in the linear model. It

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

13Indeed, there are 182,610 &, and 1,468 §, in Equation 9.
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Table 2: Estimation (without competition indicator)

Activity Activity  ALOS
OLS Poisson OLS

I IT I11

Publicx 2006 0.241*  0.016™** 0.056

(0.147) (0.001) (0.039)
Publicx2007 1.119**  0.045**  —0.025

(0.149) (0.001) (0.040)
Publicx 2008 2.490"**  0.093*** —0.132™**

(0.151) (0.001) (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
R? 0.96 . 0.78
log L/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 (Prediction 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: HHI for instance could have pro-
vided 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
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clinics in 2005 weighted by time/distance to that hospital d(., h):

comp,, = Z e‘rd(i’h)beds@m%. (11)
i#h

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
comparison 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™! ~ 0.36, and then
to provide robustness checks with respect to the choice of this particular value.
Figure 3 reports the fraction of public hospitals belonging to group 3 or 4 in every

département: as expected, competition is fiercer in most urban areas.

competition_indicator [___10.00-015 [C_1015-03 [ 035-05 W 055-075 NN 0.75-1.00

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 comp,, 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. 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:

4

Yngt = Z B group Kp(g) + XheV + 0gt + &g + €nges (12)
k=1

or estimate the Poisson model in the case of activity only:
~ ~ 4 = ;) =
Ningt ~ P (0gi&n ¢Xk=1 1BIOUP kh(g>+th)_ (13)

The coefficients 5F measure for each group k € [1;4] 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 8F 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 higher for NFP hospitals
in a competitive environment than for isolated NFP hospitals. Furthermore, it
is monotone in the degree of competition: V¢ one has 8! < 82 < 32 < B}. The
gradient 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 5,06 < Bhor < 8508, Which is consistent with the progressive adoption of
the patient-based payment system and with previous results from Table 2. More-
over, half of the increase occurs between 2007 and 2008, which corresponds to

the gradual implementation of the reform. Overall, these estimates are consistent
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Table 3: Number of admissions (r = 0.05)

OLS Poisson

I IT
Publicx Group 1x2006 —0.311 0.003
(0.246) (0.003)
Publicx Group 1x2007 0.069 0.003
(0.250) (0.003)
Publicx Group 1x2008 0.975**  0.038"**
(0.253) (0.003)
Publicx Group 2x2006 —0.052 0.016™*
(0.237) (0.003)
Publicx Group 2x2007 0.928**  0.056™**
(0.239) (0.003)
Publicx Group 2x2008 1.854**  (0.097***
(0.241) (0.003)
Public x Group 3x2006 0.417*  0.015***
(0.219) (0.002)
Publicx Group 3x2007 1.407*  0.051***
(0.222) (0.002)
Publicx Group 3x2008 2.996***  0.104***
(0.226) (0.002)
Publicx Group 4x2006 0.761** 0.022***
(0.237) (0.002)
Publicx Group 4x2007 1.861*** 0.051***
(0.244) (0.002)
Public x Group 4x2008 3.824**  (0.103***
(0.248) (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
R? 0.96
log L/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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Table 4: Average length of stay (r = 0.05)

Publicx Group 1x2006 ?.085)
0.068
Publicx Group 1x2007 0.018
(0.070)
Publicx Group 1x2008 —0.052
(0.071)
Publicx Group 2x2006 0.148*
(0.064)
Publicx Group 2x2007 0.006
(0.065)
Publicx Group 2x2008 —0.038
(0.066)
Publicx Group 3x2006 0.019
(0.057)
Publicx Group 3x2007 —0.045
(0.058)
Publicx Group 3x2008 —0.158***
(0.059)
Publicx Group 4x2006 —0.001
(0.062)
Publicx Group 4x2007 —0.059
(0.064)
Publicx Group 4x2008 —0.241*
(0.065)
Hospital-DRG effects Yes
DRG-year effects Yes
Time-varying hospital controls Yes
Number of observations 585,282
R? 0.78

Same legend as Table 3.

with Prediction 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 monotone with competition. Again,
we observe that the effect has been progressive over time since there is a temporal

gradient as well.
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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 re-
moving 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. Also, we provide
robustness checks with respect to the value of the parameter r used in compe-
tition indexes (Tables 6 and 7). Overall, the gradient with competition remains

significant.

6 Budget impact of the reform

The reform entailed some pecuniary cost for the National Health Insurance. It has
been designed to be budget-neutral should patients behaviors remain unchanged.
Yet, as explained previously, the equilibrium has been displaced in the sense of
more attractiveness of not-for-profit hospitals resulting in an increase of demand.
More patients were admitted in public hospitals where reimbursements are higher
on average than in private clinics. Indeed, the private tariff does not include
the part of physician fees that is reimbursed by the national health insurance.
In surgery, the average tariff is €2760 in NFP hospitals while it is only €1200
in FP hospitals, given the repartition of surgical stays into the different DRGs.
From aggregated data on those fees gathered by the National Health Insurance,
we estimate that these fees amount to €580 on average, which therefore yields a
difference of €980 between public and private hospitals. Since the impact of the
reform has been assumed to be homogeneous across DRGs, we estimate that the
supplementary cost for the national health insurance amounted to €54 million in
2006 and to €200 million in 2007. Finally, it amounted to €313 million in 2008,
i.e., about 2.1% of the annual budget devoted to surgery.'*

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

“Doctors in private clinics may charge extra fees not covered by the public insurance (see
below). As regards these fees, the reform has translated into an economy for patients and
supplementary insurers.
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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 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
reform induces public hospital to discharge patients prematurely, hence deterio-
rating quality of care. The health economics literature, however, mostly considers
average length of stay as an indicator for efficiency and does not suggest that low
ALOS should be associated with poor quality. Most studies indeed find no or
negative correlation between ALOS 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. As shown in Appendix C, we indeed find that
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.
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 by 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
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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.

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 sup-
plementary 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. 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 affects none of

the coefficients of interest.

Finally, we 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

To sum up, we provided empirical evidence that local competition affects the way
the equilibrium shifted. First, activity in NFP hospitals raised all the more after

the reform than hospitals are in a competitive environment. This fact is consistent

15The reduction in ALOS could also follow from capacity constraints. If public hospitals
were capacity constrained, the increase in admissions would mechanically imply a decrease in
ALOS. The occupation rates for surgery, defined as (number of staysx ALOS)/(number of surgery
bedsx365), shown on Appendix D, Figure 4, however, do not suggest strong capacity constraints.
6These results are available upon request.
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with Prediction 1 claiming that the increase in the NFP market share after the
reform should be more pronounced as competition is fiercer. Second, the average
length of stay has been more reduced in NFP hospitals relative to FP hospitals

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

In this paper, we have used data at the hospital-DRG level to test reduced-
form predictions regarding the relative evolutions of volumes in public hospitals
and private clinics following the adoption of a patient-based payment system in
the public sector. Testing more detailed predictions about hospital nonprice com-
petition requires more disaggregated data. In an on-going work, we use market
shares in local markets to express the relative utility gain at public hospitals in
terms of travel cost economies for patients. Ultimately, we plan to estimate the
slope of the private clinics’ best responses and to link more precisely 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 Ile-de-France (r = 0.05)

Activity ALOS
OLS Poisson OLS
Publicx Group 1x2006 —0.224  0.009*** 0.105
(0.273) (0.003) (0.074)
Publicx Group 1x2007 0.204  0.009**  —0.039
(0.277) (0.003) (0.076)
Publicx Group 1x2008 1.276** 0.051"*  —0.075
(0.279) (0.003) (0.077)
Publicx Group 2x2006 0.086  0.024*** 0.041
(0.261) (0.003) (0.069)
Publicx Group 2x2007 0.997* 0.058*  —0.070
(0.263) (0.003) (0.070)
Publicx Group 2x2008 1.940** 0.094** —0.169***
(0.265) (0.003) (0.071)
Publicx Group 3x2006 0.010  0.012**  0.035*
(0.251) (0.002) (0.065)
Publicx Group 3x2007 0.970* 0.045**  —0.079
(0.252) (0.002) (0.065)
Publicx Group 3x2008 24227 0.098*  —0.088
(0.254) (0.002) (0.066)
Publicx Group 4x2006 1.211***  0.026*** 0.018
(0.240) (0.002) (0.060)
Publicx Group 4x2007 2.187* 0.054**  —0.107*
(0.244) (0.002) (0.062)
Publicx Group 4x2008 4467 0.114**  —0.277**
(0.250) (0.002) (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
R? 0.96 . 0.78
log L/N : -15.5

Same legend as Table 3.



Table 6: Robustness checks for activity - Role of the param-
eter r

r=0.025 »r=0.07 r=0.1

Publicx Group 1x2006 —0.160 —0.343 —0.302
(0.240) (0.249) (0.247)
Publicx Group 1x2007 0.298 0.174 0.246
(0.245) (0.252) (0.250)
Publicx Group 1x2008  1.311*** 1.063**  1.095***
(0.247) (0.255) (0.252)
Publicx Group 2x2006 0.138 0.015 —0.005
(0.228) (0.247) (0.257)
PublicxGroup 2x2007  1.197**  0.709***  0.807***
(0.231) (0.249) (0.258)
PublicxGroup 2x2008  2.353***  1.679***  1.924***
(0.233) (0.251) (0.259)
Publicx Group 3x2006  0.637*** 0.195 0.037
(0.229) (0.215) (0.216)
Publicx Group 3x2007 1.586™** 1.135"**  (0.928***
(0.232) (0.217) (0.218)
PublicxGroup 3x2008  3.561***  2.593***  2.306***
(0.235) (0.219) (0.220)
Publicx Group 4x2006 0.306 0.910*  1.017***
(0.238) (0.231) (0.224)
Publicx Group 4x2007  1.314™*  2.181***  2.220***
(0.244) (0.238) (0.230)
PublicxGroup 4x2008  2.623**  4.183***  4.188***
(0.247) (0.241) (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
R? 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=002 r=007 1r=01

Publicx Group 1x2006 0.146* 0.096 0.084
(0.065) (0.069) (0.068)
Publicx Group 1x2007 0.026 —0.029 —0.061
(0.067) (0.071) (0.070)
Publicx Group 1x2008 —0.028 —0.092 —0.092
(0.068) (0.072) (0.071)
Publicx Group 2x2006 0.075 0.047 0.025
(0.061) (0.067) (0.069)
Publicx Group 2x2007 0.040 0.013 —0.030
(0.062) (0.068) (0.070)
Publicx Group 2x2008 —0.074 —0.072 —0.099
(0.063) (0.069) (0.071)
Publicx Group 3x2006 0.024 0.070 0.081
(0.059) (0.056) (0.057)
Publicx Group 3x2007  —0.182**  —0.030 —0.003
(0.061) (0.057) (0.057)
PublicxGroup 3x2008  —0.216***  —0.110* —0.102%
(0.062) (0.057) (0.058)
Publicx Group 4x2006 —0.009 0.020 0.031
(0.062) (0.060) (0.058)
Publicx Group 4x2007 0.032 —0.041 —0.021
(0.064) (0.062) (0.060)
PublicxGroup 4x2008  —0.198*** —0.225"* —(0.208"**
(0.065) (0.063) (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
R? 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 IT
Publicx 2006 0.017*  0.025***
(0.001) (0.001)
Publicx2007 0.045*  0.036***
(0.001) (0.001)
Publicx 2008 0.094*  0.078***
(0.001) (0.002)
Hospital effects Yes Yes
Year-DRG effects Yes Yes
Time-varying hospital controls Yes Yes
Number of observations 951,324 201,856
log L/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 IT
Publicx Group 1x2006 0.003  0.013***
(0.003) (0.003)
Publicx Group 1x2007 0.003 0.001
(0.003) (0.003)
Publicx Group 1x2008 0.038*  0.028***
(0.003) (0.003)
Publicx Group 2x2006 0.017**  0.024***
(0.003) (0.003)
Publicx Group 2x2007 0.056***  0.047***
(0.003) (0.003)
Publicx Group 2x2008 0.098*  0.084***
(0.003) (0.003)
Publicx Group 3x2006 0.015**  0.024*
(0.002) (0.002)
Publicx Group 3x2007 0.051**  0.043***
(0.002) (0.002)
Publicx Group 3x2008 0.104*  0.088***
(0.002) (0.002)
Publicx Group 4x2006 0.022*  0.030***
(0.002) (0.002)
Publicx Group 4x2007 0.051*  0.038***
(0.002) (0.002)
Publicx Group 4x2008 0.103**  0.083***
(0.002) (0.002)
Hospital effects Yes Yes
Year-DRG effects Yes Yes
Time-varying hospital controls Yes Yes
Number of observations 951,324 201,856
log L/N -12.9 -31.5

Same legend as Table 3.



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).

Publicx 2006 0.003**
(0.001)
Publicx2007 0.001
(0.001)
Publicx 2008 0.003**
(0.001)
Hospital-DRG effects Yes
Year-DRG effects Yes
Time-varying hospital controls Yes
Number of observations 730,440
R? 0.96

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

Publicx Group 1x2006 %00(())%*
Publicx Group 1x2007 0.006™*
(0.003)
Publicx Group 1x2008 0.008***
(0.003)
Publicx Group 2x2006 0.003
(0.002)
Publicx Group 2x2007 0.002
(0.002)
Publicx Group 2x2008 0.003
(0.002)
Publicx Group 3x2006 0.003
(0.002)
Publicx Group 3x2007 0.000
(0.002)
Publicx Group 3x2008 0.003
(0.002)
Publicx Group 4x2006 0.001
(0.002)
Publicx Group 4x2007 0.000
(0.002)
Publicx Group 4x2008 0.000
(0.002)
Hospital-DRG effects Yes
Year-DRG effects Yes
Time-varying hospital controls Yes
Number of observations 730,440
R? 0.96

Same legend as Table 3.
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D Occupation rates
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Figure 4: Occupation rates (weighted by admissions)
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E Physician fees

The CNAMTS provided département level data on overcharge fees for surgeons
and anesthesiologists (source: SNIR-PS). Data is based on the invoices received

by the National Health Insurance.

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 €135 in 2005 to €175 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.

IX
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