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Abstract

To empirically assess how physicians respond to financial incentives, we leverage
a quasi-natural experiment in France where most GPs’ fees are regulated. In 2017,
a wide-scale regulatory change caused the price of a visit to increase from e23 to
e25. Relying on granular claims data covering the universe of patients, doctors, and
visits, we show that physician activity grew by nearly 9% after the price increase,
yielding a unitary uncompensated wage elasticity. The number of distinct patients
examined increased substantially, while the provision of medical services per patient
hardly changed, resulting in a slight increase in physicians’ number of days worked.
Early-career physicians responded strongly to these financial incentives, while later-
career physicians hardly changed their labor supply behavior. A dyadic analysis further
reveals that access to healthcare was altered in the direction of a reduction in spatial
homophily between doctors and patients.
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1 Introduction

How do physicians respond to financial incentives? The existing evidence is mixed and the

estimates of physician labor supply elasticities available in the literature, across countries

and specialties, are (to say the least) dispersed (see, e.g., Pauly et al., 2012, chapter 141).

A precise answer goes beyond labor supply considerations since it directly affects access

to healthcare and individuals’ health. All the more so that access to physician services

is increasingly difficult in most OECD countries not only because of population aging, an

increase of obesity, cancers, diabetes, as well as an expansion of other chronic diseases,

including a deterioration of individuals’ mental health, but also because healthcare avail-

ability tends to vary across space.

In the U.S. for instance, the government has designated primary care Health Profes-

sional Shortage Areas (HPSAs) to address such unequal access to healthcare by encouraging

physicians to locate in deprived areas using various financial incentives. In France, a sim-

ilar policy was introduced with limited success according to (Cour des Comptes, 2024).2

Providing incentives at the extensive margin (namely, to create new practices in medically

deprived areas, sometimes referred to as “medical deserts” especially when they are subject

to pervasive primary care provider shortages) is likely to be more difficult than providing

incentives on the intensive margin (providing more medical services, for those already prac-

ticing in these deprived areas).3 To foster supply, doctors’ unions and the public National

Health Insurance (NHI) administration agreed on an increase in physicians fees, which

went from e23 in 2016 to e25 in 2017, up to e30 in December 2024.

In this article, we leverage the increase in payments received after an office visit by a

large fraction (92%) of French general practitioner (GP)’s. Such fees moved from e23 to

1Quoting from the last paragraph of section 3.10: To summarize, the six studies discussed above that
use micro data report uncompensated wage elasticity estimates ranging from zero to 0.30, with four of the
estimates between 0.18 and 0.30. The four studies that examine income effects report elasticity estimates
ranging from zero to -0.17. Given the different methods, data sources, and countries studied, there appears
to be general agreement that as with most occupations, physicians are not particularly responsive to wage
changes. And income elasticities are small.

2Pilvar (2024) studies a similar program in the UK.
3It is indeed difficult to induce current doctors to postpone retirement, and it takes time to train more

graduates in medical schools. In France, for instance, the numerus clausus determined the maximal number
of medical students who made it to their second year. This quota was set each year by government decree,
this practice prevailing from 1971 to 2020. Attracting foreign doctors was seen as another option, even
though the share of doctors with a foreign MD never exceeded 10%.
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e25 after May 1st, 2017, a +8.7% price increase. This price increase is a quasi-natural

experiment that allows to assess how GPs react to financial incentives. This change was

large-scale since each and every fee-regulated (so-called secteur 1 in France) general practi-

tioner (GP) working in France was affected by the reform. Fee-regulated GPs cannot charge

fees in excess of the regulated price. By contrast, balance-billing (so-called secteur 2 ) GPs

may charge higher prices, but do not benefit from any rebate on their payroll taxes. Hence,

self-employed balance-billing GPs, as well as direct access specialists, and salaried doctors

were not affected by this reform. Our empirical analysis compares fee-regulated GPs, the

treated group, with various untreated comparison groups including direct access special-

ists and balance-billing GPs. We also exploit within-year time variations of fee-regulated

GPs’ activity, considering 2016 as a baseline year and 2017 as a treated year.4 We further

check that our empirical strategy passes falsification tests, and we implement a match-

ing approach before our DiD to assess its robustness with respect to the comparability of

treatment and control groups. We also resort to a dyadic analysis to assess whether the

increase in physicians’ incentives to work has disproportionately affected certain categories

of patients. To that goal, we estimate a three-way fixed-effect Poisson model in order to

finely control for patient-doctor pair-specific characteristics and unobserved variations of

both demand and supply for healthcare over time. This approach enables us to understand

how the patient-doctor bipartite graph has evolved over time.

Our analysis is based on granular claims data from the Système National des Données

de Santé (SNDS), which records all doctor visits for all patients in France between 2016

and 2018. We further avail of exhaustive information on each and any healthcare provider

in this country over that period. Exploiting such unique databases allows us to cover the

universe of both patients and healthcare providers in the French system, and thus to have a

complete picture of this market. To the best of our knowledge, this contrasts with numerous

studies based on a subsample of patients or physicians. We observe sociodemographics

of both patients and physicians, and we have information on doctors’ legal status (self-

employed, salaried, or mixed), specialty, not to omit practices (including their location at

the municipality level). Claims data also contains information at the visit level on actual

fees charged, as well as on the exhaustive list of drug prescriptions. Importantly, our data

permits to obtain precise estimations within a causal inference framework like the one

4The latter identification strategy is used by Brandily et al. (2021) to evaluate the impact of COVID-19
pandemics on various outcomes (mortality, consumption, savings, etc.).
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based on the exogenous shock mentioned above.

Equipped with this research design and such data, our identification strategies all con-

clude to an estimated uncompensated wage elasticity of physician labor supply of about 1.

This figure belongs to the range of recent estimates available for physicians in the U.S., it

is lower than the one obtained by Clemens and Gottlieb (2014), about 1.5, based on the

population of Medicare enrollees, closer to the one reported in Cabral et al. (2025), namely

1.2, and higher than the one obtained by Gottlieb et al. (2025), around 0.4. By contrast to

the former two approaches based, respectively, on data at the aggregate (county or payment

area) or patient level, our empirical strategy relies on practice-level information at the ex-

clusion of hospitals or healthcare centers. In that sense, our approach is closer to Gottlieb

et al. (2025) who also use physician-level data, but importantly we base our analysis on a

large-scale, policy-induced shock that affects the universe of patients -not a subset of them

like the elderly or the poor. Availing of information on physicians further allows us to

investigate the heterogeneity of treatment effects with respect to specialty. For instance,

we document that GPs, cardiologists, and psychiatrists notably differ in their response to

stronger financial incentives: GPs increase their activity while psychiatrists decrease theirs

and cardiologists hardly respond. Our findings also contrast with long-lasting empirical

evidence of null, small, or even negative uncompensated wage elasticities obtained when

income effects are large. As a result, we estimate that physician income rose by nearly

18% following the regulatory change, and thus that medical visit spending increased by

roughly the same amount since the GPs considered here are not allowed to charge excess

fees (on top of the regulated rate that is reimbursed by the NHI). Interestingly, we are

able to unravel the mechanisms by which fee-regulated GPs have accordingly modified

their behavior. In particular, we investigate whether they have adjusted their workload

(measured in working days) or the intensity of care (proxied by the number of medical

services provided to each patient). We also wonder whether access to healthcare (namely,

the number of patients seen) has changed, as well as drug prescription and retirement

behaviors (the extensive margin response). Our estimates indicate that the intensity of

care hardly varied, but that the reform mostly enhanced access to healthcare in the sense

that GPs have more patients after the reform. More precisely, they see more patients each

day (presumably thanks to longer business hours or/and shorter visit duration), and their

workload, measured in terms of working days, slightly increased. Also, GPs have more
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patients after the reform, whom they see as their regular GPs (médecin traitant in French

and hereafter), consistent with these doctors admitting new patients, and becoming their

médecin traitant. Drug prescription per patient also diminished, especially as antibiotics

are concerned, which is consistent with a positive correlation between the length of a visit

and drug prescription. The reform has also induced concerned GPs to postpone their retire-

ment. Interestingly, the dyadic patient-doctor analysis reveals that spatial access causally

responded to the change in financial incentives: treated GPs admitted disproportionately

more patients located further away from them, and more patients from a different munici-

pality than theirs. In that sense, spatial homophily was reduced by the price change. As

regards the heterogeneity of treatment effects, two dimensions drive much of physicians’

response to financial incentives: age and exposure to competition. Early-career GPs be-

tween 30 and 39 are twice as more price-sensitive as the average, while old-age GPs are

almost inelastic. This marked heterogeneity along the life-cycle seems quite naturally ex-

plained by stronger income effects prevailing at older ages. In areas with a high medical

density, where competition is fierce, GPs are also found to react more to the provision of

stronger financial incentives. Overall, our results suggest that increasing doctors’ fees per

visit, which are low by OECD standards, could be a cost-effective public policy in order

to enhance the access to healthcare. It should for instance be noted that the direct costs

of higher healthcare provision are partially offset by a thriftier drug prescription. A more

complete cost-benefit analysis is nonetheless beyond the scope of this paper since it would

require monetizing patients’ well-being related to the mere fact of going to the doctor, and

the improvement (hopefully) of their health conditions as a consequence.

Literature At the source of the literature devoted to physician labor supply, Feldstein

(1970), Brown and Lapan (1972), Fuchs and Kramer (1972) generally found small negative

uncompensated wage elasticities, i.e. backward-bending supply curves that are consistent

with relatively strong income effects that dominate substitution effects. Yet those studies

were based on aggregate time series data: they typically relied on small sample sizes, which

raises concerns as regards the precision of the measure. Sloan (1975) used U.S. census data

from 1960 and 1970, and concluded to small positive uncompensated wage elasticities, on

average, combined with a backward-bending labor supply curve for a minority of doctors

at the top of the income distribution. The first causal evidence based on micro data dates

back to Rizzo and Blumenthal (1994) who instrument for physicians’ wages by experience,
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and focus on young physicians aged less than 40 in order to abstract from retirement

considerations. Based on a measurement of labor supply in working hours, they find a

short-run uncompensated wage elasticity of 0.27, and a larger one for female doctors.

According to their estimates, the income elasticity of hours amounts to –0.17, but is positive

for female physicians, suggesting that leisure is an inferior good for them. Showalter

and Thurston (1997) rely on another instrument for wages, namely exploiting geographic

variation in the maximum marginal tax rate. They find that self-employed physicians

have a 0.33 short-run uncompensated wage elasticity, whereas employed physicians are

inelastic. In Norway, Baltagi et al. (2005) leverage a natural experiment in which some

male hospital doctors received a 15% wage increase while others did not. Their results

point out to an uncompensated wage elasticity ranging from 0.3 to 0.34. Another natural

experiment in Scotland led Ikenwilo and Scott (2007) to estimate a 0.12 uncompensated

wage elasticity in the case of NHS hospital consultants. Other studies including Sæther

(2005) and Andreassen et al. (2013) adopt structural approaches to estimate physicians’

labor supply elasticity, and tend to find even smaller estimates. By contrast, Clemens and

Gottlieb (2014) exploit a 1997 Medicare geographic boundary re-adjustment, which yielded

area-specific price shocks in physician payments. They strikingly obtain a larger value for

that uncompensated elasticity of labor supply since a +2% increase in reimbursement rates

is associated with a +3% increase in healthcare provision to the population of patients aged

more than 65. In a later work, Gottlieb et al. (2025) estimate a smaller value, closer to 0.4,

by exploiting both an expansion in Medicaid, targeted at the poor, and price adjustments in

Medicare reimbursements, targeted at the elderly. Still in the U.S., another recent estimate

of 1.2 is provided by Cabral et al. (2025) who use patient-level data and exploit a provider

payment increase for primary care services targeted at low-income elderly. In Canada

where the typical fee per visit is e40, Fortin et al. (2021) find that an increase in the price

of all clinical services caused physicians to supply less labor, consistent with both leisure

being a normal good and income effects being large there. In France, where doctors’ visits

tend to be more affordable than in comparable OECD countries, the most recent evidence

we are aware of is provided by Coudin et al. (2015) who also find a negative uncompensated

wage elasticity. However, their results are basically obtained from cross-sectional evidence,

and their identification is local. This is in contrast with our longitudinal analysis that

exploits a wide-scale natural experiment, which should confer a higher external validity to

our findings. A recent work by Kingsada (2024) finds that doctors who voluntarily adopt a
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price-freezing scheme, which has counterintuitive and countervailing effects on their actual

fees charged per visit due to various compensating mechanisms including reduced payroll

taxes, increase both their prices and their activity.

The rest of the article is organized as follows. Section 2 presents the institutional

background. Section 3 describes the data. Our empirical analysis is exposed in section 4.

Section 5 contains our main results, an analysis of the heterogeneity of treatment effects,

and various robustness checks including falsification tests. Section 6 summarizes our em-

pirical findings and provides a financial evaluation of the policy. Section 7 concludes.

2 Institutional setting

In France, one half of doctors are self-employed, including 60% of the 100,000 GPs, ac-

cording to Table 7 in Appendix 2 of Cour des Comptes (2024), and 45% of the 125,000

specialists, according to Drees. Almost all of them, roughly 115,000, are fee-regulated by

the Caisse nationale de l’assurance maladie (Cnam), the public National Health Insurance

(NHI) that provides both mandatory and universal healthcare. Each and any physician

must opt for a payment system that is either fee-regulated, which corresponds to a fixed

reimbursement rate set by the regulator (the reference fee), or balance-billing, a more flex-

ible regime whereby prices for medical services may exceed that rate (namely overcharges,

or dépassements d’honoraires in French).5 According to the Conseil National de l’Ordre

des Médecins, the corporation of physicians, these overcharges should yet be chosen with

tact et mesure, i.e., within ’ethical’ limits. For instance, charging extra fees to low-income

patients is prohibited. As a financial counterpart, fee-regulated physicians benefit from

reduced social contributions.6 The access to secteur 2, the balance-billing pricing scheme,

has been tightened since a 1990 reform studied in more details by Coudin et al. (2015):

eligibility conditions require qualifying university teaching for at least 2 years, and some

hospital practice. Besides, it is forbidden to switch from a fee-regulated pricing scheme,

5A completely unregulated pricing scheme, the secteur 3, is another option chosen by a marginal number
of GPs, which we therefore disregard in our analysis.

6Namely those that relate to family and health public insurance. Family payroll taxes may be discounted
by 60, 75, or even 100%, depending on annual income. When the latter is below 1.4×e47,100, fee-regulated
physicians benefit from full exemption, and they enjoy a reduced 40% rate for the part of their income
above 2.5×e47,100. (N.B. e47,100 is the reference threshold for social contributions and entitlements to
social benefits.) Similarly, the health-specific payroll tax rate is 6.5%, but it may be reduced to 0.1%, still
depending on income.
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now an absorbing state, to balance-billing (the reverse being possible, though). In prac-

tice, few GPs opted for balance-billing before that reform, and even less afterwards. 85,000

physicians (more than 90% of GPs and a small majority of specialists) choose the fee-

regulated option while 30,000 opt for the balance-billing scheme (less than 10% of GPs and

a substantial minority of specialists).

The regulation of the French healthcare market ensures that patients’ out-of-pocket

(OOP) expenditures are negligible when they visit their regular general practitioner. As

regards fee-regulated physicians (again, more than 90% of GPs), the rate of an office

visit is the reference fee set by the NHI after a negotiation process with doctors’ unions.

Patients usually pay for medical services at the end of the visit, and are then reimbursed

by the NHI. Exceptions include patients who benefit from tiers payant : these patients

are exempted from upfront payment, depending on their socio-economic status and the

coverage provided by their supplementary health insurance. In 2017, 4% of the French

population was deprived of private health insurance. By contrast, balance-billing doctors

(again, less than 10% of GPs) may charge additional fees, the so-called dépassements

d’honoraires, part of which may be reimbursed depending on the patient’s supplementary

health insurance plan. However, to limit OOP in that case, some balance-billing doctors,

either GPs or specialists, may voluntarily choose to freeze their fees and to enter specific

disposals like the Contrat d’Accès aux Soins (CAS), which prevailed until 2016, and the

Option Pratique TArifaire Mâıtrisée (OPTAM), which replaced the CAS from 2017 onward.

As a financial counterpart, OPTAM physicians benefit from payroll tax cuts and higher

reimbursement rates for all medical services billed at the reference fee. While the CAS was

adopted by about one half of balance-billing GPs, the OPTAM was chosen by nearly 2/3

of them at the end of 2018. By contrast, between 20 and 40% of specialists are part of the

OPTAM price freeze, depending on their specialty.7

To mitigate moral hazard concerns and to temper the increasing trend in health expen-

ditures, a e1 deductible had been implemented by the NHI since 2005. By construction,

this deductible implies that OOP expenditures are non zero. That deductible has doubled

since March 31st, 2024.8

7A more detailed presentation of the institutional aspects about OPTAM can be found in Kingsada
(2024).

8Young individuals and foreigners, among others, are exempted from that deductible.
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In 2016, a nationwide bargaining session, the so-called Convention nationale 2016-

2021, took place between the NHI and doctors’ unions. At the end of these negotiations,

a statement was publicly released on August 25, 2016. It was then announced that a

supplementary fee of e2 per visit would prevail from May 1, 2017 onward. Before that

date, the reimbursement rate of an office visit amounted to e23. The reform evaluated in

the present article thus increased that rate to e25 (Figure 1). We view this 8.7% increase

in fees for medical services as an exogenous shock on doctors’ financial incentives, namely

as a quasi-natural experiment. The motivation for such an increase in the reimbursed

price of a visit is related to the fact that France lies at the lower bound of the range of

comparable rates within the OECD. Belgium aside, where a similar e25 then prevailed,

the average price of a medical visit was about e46. In Germany, Italy, or the Netherlands,

the typical fee charged by a doctor was roghly e75. In the UK, medical consultations are

complimentary in the public sector, but are more expensive in the private sector (between

e95 and e315). The same prevails in Spain, but with a much lower rate in the private sector

(about e30-e40, slightly below the corresponding rates in Portugal). As a counterpart for

that increase of their reimbursed fees, doctors commit to prescribe less, even though this

commitment may seem hard to enforce in practice.

Though the agreement concerned fee-regulated GPs only, some fee-regulated specialists

were affected by that regulatory change, too. In France, healthcare pathways are such that

reimbursement of specialists’ fees is conditional on having a referral from a GP. This rule

does not concern direct access specialists (pediatricians, ophthalmologists, gynecologists,

and stomatologists), though, since patients may visit them and be fully reimbursed with-

out any referral. fee-regulated specialists at the exclusion of direct access specialists are

allowed to charge specific extra fees that increased by e2 from July 1, 2017 onward. Also,

pediatricians have benefited from an increase in the reimbursed fee of their office visits,

depending on (essentially decreasing with) the age of the child. Mandatory procedures

specific to infants were raised by e8, as opposed to other procedures that experienced a

e1 increase only, combined with no price change for pupils aged 6 to 16 (when not referred

to by their regular GP). Other changes occurred for cardiologists and psychiatrists, but

with a different timing than the one that prevailed for office visits to fee-regulated GPs.

Their fees were also increased by e2, but two months later on July 1, 2017 (Figure B12).

To sum up, direct access specialists that are not pediatricians, namely ophthalmologists,
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gynecologists, and stomatologists, were unaffected by previous regulatory change.

Importantly as regards our identification strategy exposed below, the overall volume

for healthcare has remained stable over the period, i.e. slightly above than 250 million

visits per year (see Figure 2 in Cour des Comptes (2024)).

3 Data

Our empirical analysis is based on the Système National des Données de Santé (SNDS),

a French comprehensive database, and the administrative source that records each and

any medical service for every patient who ever utilizes healthcare. Indeed, these claims

data cover the universe of both patients and healthcare providers in the French system. It

contains detailed information on office visits, patients’ home visits, or video visits, but also

on prescription behavior, hospitalization, death, etc. Our observation period runs from

2016 to 2018, but we choose to exclude November and December 2018 from our sample

because of right-censoring. Indeed, the processing time for claim files may last up to 40

days, and the date of record may thus well fall after the end of 2018. We mostly aggregate

our data at the doctor-month level, though we perform doctor-day analyses, too, and also

exploit information collected at the patient level, see section 4.3. In January 2016, our

working sample contains slightly more than 55,000 self-employed GPs, either fee-regulated

or balance-billing, defined as such based on their specialty identifier,9 with a positive activ-

ity along the 34 months when they may be observed (see Appendix Figure A1). Activity

is measured here by the number of medical services (office visits, patients’ home visits,

telemedicine10) provided by doctors. For identification reasons exposed below, our sample

also includes more than 6,000 self-employed direct access specialists at the exclusion of

pediatricians. We restrict our attention to doctors aged 30 to 79 practicing in mainland

France, namely metropolitan France (i.e. without overseas) at the exclusion of Corsica.

For technical reasons, we also impose that their practice be located in a municipality for

which information on population and density is non-missing in databases provided by Insee,

the French institute in charge of statistics. Similarly, for each of these municipalities, one

should have a non-missing continuous index called APL (for Accessibilité Potentielle Lo-

9General medicine corresponds to codes 1, 22, and 23 in the corresponding classification.
10Remote visits were indeed marginal at the time, and remained stable over our observation period. The

development of telemedicine was spectacular during the COVID-19 pandemics.
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calisée, that is, a location-based index for potential access to healthcare) that helps Drees,

the statistical institute of the Department of Health define medical deserts. Our working

sample contains about 1.7 million observations at the physician-month level. Depending on

our identification strategy, self-employed direct access specialists (gynecologists, ophthal-

mologists, and stomatologists) who fulfill the above inclusion criteria may also be included

in our sample.

There is a pervasive trend to rarefaction of supply since the number of GPs keeps

on decreasing over the period until about 54,000 in October 2018, and this diagnosis is

in line with Cour des Comptes (2024). About 20% of these GPs are not active every

month, as shown by Appendix Figure A2. An age-sex pyramid is provided by Figure A3,

which indicates that female doctors are much younger than their male colleagues. It hence

suggests that in the near future that profession will become more feminine, and this is

confirmed by panel a) of Figure A4: the share of women increased from 35% in January

2016 to 39% in October 2018, i.e. an increase of that share by more than 11% (+4pp)

within less than three years. Panel b) of the same Figure shows that a vast majority

(about 92%) of GPs are fee-regulated doctors.11 We learn from panel c) that nearly 40%

of GPs’ practices are located in dense areas, and that about 1/3 of practices can be found

in intermediate areas, while slightly less than 30% are in weakly dense areas. Practices in

non dense areas are extremely scarce: they account for only 0.2% of the total.

The distribution of medical services provided per doctor is given by the histogram of

Figure 2. A typical GP makes about 350 visits per month, yet there is some heterogeneity

in this regard. The median number of visits per month is higher for men (Figure 3, panel

a). It exhibits an inverted U-shape with respect to age (Figure 3, panel b), which is almost

quadratic with an acme of nearly 400 monthly visits reached at 54 (Figure A10). Denser

areas are seemingly associated with lesser visits (Figure 3, panel c), remembering that it is

not statistically meaningful to put much weight on what happens in non dense areas.12 A

peak of doctors’ activity13 occurs every Mondays, and activity keeps on decreasing along

the rest of the week with a rebound just before the week-end. From the viewpoint of care

11This share exhibits an upward trend, which is partly mechanical and due to the fact that women enroll
more often in the fee-regulated scheme than men.

12Activity tends to be higher in medical deserts (see Figure A11). Medical deserts are defined according
to the classification into ZIP or ZAC areas, based on the APL. Almost 3/4 of the French population resides
either in ZIP or in ZAC.

13See Figure 3, panel d) that does not separate GPs from specialists.
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provision, Saturdays correspond to 1/3 of an ordinary weekly working day, and Sundays

are rather anecdotal.14

As regards the evolution of GPs’ activity over time, an imperfect measure for the

aggregate demand for healthcare in the presence of capacity constraints, Figure 4 indicates

that it remained rather stable, and, if anything, slightly decreased at a quiet pace from

January 2016 to October 2018. This is again in line with Figure 2 in Cour des Comptes

(2024).

A proxy for the intensity of care, the median number of medical services per patient

(defined as the ratio of the number of medical services over the number of patients seen

within a month), tends to be quite homogeneous around slightly less than 1.2 per month,

regardless of the location of doctors’ practices (Figure A15, panel c), but it monotonically

increases with age (Figure A15, panel b) and it is higher for men (Figure A15, panel a).

4 Empirical strategy

4.1 Identification

Our research design relies on a policy-induced shock on doctors’ financial incentives, the

2017 increase in the regulated price charged by fee-regulated general practitioners for an

office visit, which we view as a quasi-natural experiment. We adopt a differences-in-

differences (DiD) approach, whereby we consider fee-regulated GPs as a treatment group.

Our comparison group is composed of direct access specialists at the exclusion of pediatri-

cians, i.e. gynecologists, ophthalmologists, and stomatologists, who were not concerned by

this change in financial incentives. These specialists charge fees that are equally reimbursed

to the patient whether or not she is referred to by her regular GP.

Table 1 compares the treatment with the comparison group in terms of observed physi-

cian characteristics like gender, age, location, and composition of patients. Direct access

14Figure A5 further confirms that 1/3 of doctors -again, that Figure relates to both GPs and specialists-
work 6 days a week (hence including Saturdays, most of the time), 1/4 of doctors work 5 days a week, while
1/4 have a part-time activity in the sense that they work 4 days or less. On average, GPs work 22 days
each month but, again, heterogeneity prevails in this regard. As before, being a male aged 50 to 59 and
having a practice located in weakly dense areas is associated with a higher number of working days, both
per month (Figure A7) and per year (Figure A8). It is also related to working more often on Saturdays
(Figure A9). The number of distinct patients seen per month covaries similarly along those dimensions
(Figures A13 and A14).
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specialists considered here are more often women, they tend to be slightly older than fee-

regulated GPs, but most strikingly their practice is located in dense, urban areas, including

Paris.

Our identification strategy rests on two assumptions: the absence of spillovers, namely

the Stable Unit Treatment Value Assumption (SUTVA), an hypothesis stating that the

comparison group was not affected by the regulatory change, and the common trend as-

sumption (CTA), according to which all the outcomes we consider would have evolved

similarly in both groups in the absence of that policy. These direct access specialists were

not affected by the reform, regardless of their affiliation status with the NHI, i.e. of whether

they belong to fee-regulated or balance-billing scheme.15 Since GPs and the above spe-

cialists do not compete in the same market because they provide medical services that are

horizontally differentiated, we believe that violations of SUTVA are unlikely in the current

setting. Figure 5 further confirms that the average visit fee charged by these direct access

specialists has remained unchanged after May 1, 2017, which suggests that the latter have

been unaffected by the regulatory change at stake.

Based on pre-event data, Figure 6 suggests that this assumption cannot be dismissed

as regards our two main outcomes of interest, medical activity and health insurance spend-

ing since no differential pre-trend can be observed, an empirical assessment that indeed

comforts the plausibility of the CTA in our setting.

As a robustness check and to alleviate concerns about any threat to identification,

we also consider an alternate identification strategy related to other comparison groups:

a first one composed of balance-billing GPs, and a second one made up of fee-regulated

GPs in 2016, i.e. one year before 2017 which now plays the role of the treatment. We

further rely on these two comparison groups when we pay attention to specific outcomes

for which direct access specialists would not be proper control groups. When looking at

drug prescription behavior, it makes more sense to compare fee-regulated with balance-

billing GPs since ophthalmologists do not prescribe antidepressants, for instance; so does

it when considering the intensity of care, proxied by the number of visits per patient, or

travel times from patients to physicians. The same logic applies to retirement behavior,

15Salaried physicians might also be considered as a comparison group, since they were not concerned
either by the regulatory change at stake. However, we found that the CTA was unlikely to hold in that
case. Another identification strategy could have consisted in allowing for the whole universe of self-employed
specialists to be a comparison group, but again the CTA seemed less plausible to us.
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the share of patients seen as a médecin traitant, or the share of home visits, for which it

is even more appropriate to perform comparisons among fee-regulated GPs between 2016

and 2017.

Columns 1 and 2 of Table 1 compare fee-regulated with balance-billing GPs in terms of

observed characteristics. The latter are more often males, much older than fee-regulated

GPs (in fact, they are close to retirement), and their practice is very often located in dense,

urban areas, especially in Paris.

An objection to the latter identification strategy could lie in a possible violation of

SUTVA due to balance-billing GPs being indirectly affected by the reform, for instance

because they compete in the same market as fee-regulated GPs. Figure 7 shows that the

average visit fee charged by balance-billing GPs has slightly increased by about e1.4 (about

e38.7 before May 1, 2017 and e40.1 after that date) after May 1, 2017, which suggests

that the latter have been somehow affected by the regulatory change at stake. Yet previous

objection is debatable because the population of patients tends to be rather segmented in

this respect, wealthier patients primarily visiting balance-billing GPs. Our comprehensive

data enable us to compute the number of patients visiting a balance-billing GP among

the pool of patients who visit at least a fee-regulated GP. In 2016, that share does not

exceed 0.8%. Second, we wonder in section 5.3.1 whether balance-billing GPs have been

affected by this regulatory change in terms of activity, relying on direct access specialists as

a comparison group, and considering these balance-billing GPs as a ’treated’ group. This

test enables us to verify that they did not seem to react to the reform, hereby empirically

comforting the compatibility of our comparison groups with each other.

Based on pre-event data, Figure 8 suggests that the CTA cannot be ruled out as regards

both medical activity and health insurance spending.

When we restrict our attention to the sole fee-regulated GPs, we view the year 2017

as a ’treated’ year and the year 2016 as a ’baseline’ year’, so that the comparison between

both years permits to account for seasonality. Such a methodology has been recently

used by, e.g., Brandily et al. (2021), Andersen et al. (2022), and Bonnet et al. (2022) to

evaluate the impact of the COVID-19 pandemics on various outcomes (mortality, earnings,

consumption, and savings, among others). It rests on the assumption that fee-regulated

GPs face identical monthly seasonality in 2016 and 2017, since SUTVA mechanically follows

from differences in the timing. The empirical plausibility of that hypothesis can be assessed
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from pre-event data, as is the case with the CTA. Figure 9 suggests that this assumption

is not verified when January is included, but that it is likely based on the sole February

and March months. This Figure makes clear that fee-regulated GPs have increased their

activity in response to the regulatory change: the level of medical services provided the

months after that change is identical in 2016 and 2017, while it is lower on February and

March 2016 by comparison with February and March 2017. The same diagnosis prevails

for health insurance spending. A short-term anticipation effect can also be observed in

April 2017 where we see a drop in the activity of fee-regulated GPs, followed by some

spike in May 2017, which suggests that physicians postponed some visits from April to

May in order to take advantage from higher regulated fees. This adjustment behavior is

all the more likely for elective medical services since doctors were clearly incentivized to

postpone non-emergency encounters so that they could benefit from the extra e2 per visit.

In all subsequent estimations, our preferred specification is obtained when we exclude this

2-month window from our sample in order to get rid of that intertemporal substitution

phenomenon, even though including it or not does not dramatically alter our results. In a

similar vein, we check that our estimates are not driven by the sole extensive margin, i.e.

by the mere fact that some physicians might have been discouraged to exit, or incentivized

to enter the healthcare market following the reform. To that aim, in each estimation we

impose, or not, that physicians be present in both January 2016 and October 2018.16

Last, when we evaluate the causal impact of the regulatory change for fee-regulated

cardiologists and psychiatrists, we rely on their balance-billing counterparts (see Figure B13

for an eyeball assessment of the CTA).

4.2 Econometric specification

Denoting various outcomes (e.g., physician activity, health insurance spending, drug pre-

scription, etc.) by Y , and indexing doctors by j and time available at a monthly frequency

by t, we consider the following linear model:

Yjt = β Tj × Postt + αj + γt + εjt, (1)

16Being more conservative and imposing that doctors be active each of the 34 months observed, hence
considering a balanced panel of doctors along the period, would only lead to a substantial drop in the
size of our estimation sample (doctors may take holidays that exceed one month in the Summer), without
changing our results either: see below for the corresponding robustness check.
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where Tj is a binary indicator for a doctor j belonging to the treatment group, Postt is a

dummy equal to 1 after May 2017, αj is a physician fixed effect, γt are month-year fixed

effects, and εjt is an idiosyncratic shock. Standard errors are clustered at the physician

level. The exogeneity of Tj results from the change in the fee per visit being decided by the

policy-maker. In this context, our parameter of interest is the coefficient β. Since most of

our dependent variables are expressed in natural logarithm, the parameter obtained corre-

sponds to an uncompensated wage semi-elasticity: it measures the response of the outcome

considered to the treatment, in log points. To the extent that β is small, it approximately

accounts for that relative response, in percentage points. When we investigate for the

heterogeneity of treatment effects, we specify β(Xj) in equation (1) where Xj designate

doctor j’s covariates (gender, age, location, 2016 income, etc.). We also perform an event

study analysis in which we allow for β to vary over time, replacing this coefficient by βt in

equation (1) while normalizing βt0−1 = 0 where t0 designates the time of the treatment,

May 2017, viewed as the event. Testing the null hypothesis H0 : βh = 0, ∀h < t0 − 1

provides a statistical test for the absence of any differential pre-trend across treatment and

comparison groups. The post-reform coefficients βh, ∀h ≥ t0 provide us with dynamic

(monthly) treatment effects. However, as mentioned by Coudin et al. (2015), a possibly

group-specific seasonality suggests to interpret any potential month-by-month difference

with caution. Note also that it helps explain why previous statistical test may be rejected

in the data while not jeopardizing the core of our identification strategy, though. For this

reason, we rather consider the homogeneous β as the relevant policy parameter.

When looking at our main outcome of interest, namely physician activity measured by

the number of medical services N provided by doctor j on month t, another quite natural

approach consists in considering a count model:

Njt ∼ P(λjt), lnλjt = β Tj × Postt + αj + γt. (2)

Admittedly, there are two margins of GPs’ response to the shock in financial incentives: the

extensive margin, which mostly corresponds to postponing retirement, and the intensive

margin, which consists in increasing the number of visits, conditional on a positive activity.

Interestingly, this Poisson modelling enables the econometrician not to discard the zeroes,

which corresponding to the absence of any service provided by physicians a given month,

and thus to disentangle the extensive from the intensive margin, contrary to the previous
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log-linear specification.

In our alternative identification strategy where the treatment group corresponds to the

year 2017 and our control group to the year 2016, our estimating equation writes as:

Yjmy = βTy × Postm + αjy + γm + ηjmy, (3)

where m = 1, . . . , 12 accounts for a given month of a year, Postm is a dummy equal to 1

when m ≥ 5, and y is the year considered, either 2016 or 2017, so that Ty = 1{y = 2017}.
Depending on whether one wants to retrieve static or dynamic treatment effects, one shall

allow the parameter β to be month-specific or not. In a different vein, it is possible to

specify either doctor αj or doctor-year αjy fixed effects.

4.3 Dyadic data analysis

We now assess whether the increase in physicians’ incentives to work has disproportion-

ately affected certain categories of patients. We group patients according to characteristics

such as gender, age, location, presence of chronic diseases. The connections between pa-

tient groups and physicians form a bipartite graph, which is weighted by the number of

encounters. We refer to (patients group, physician) pairs as dyads. The weight of a dyad

is zero if the corresponding doctor has seen no patient from the corresponding group, and

all zeros are accounted for in the analysis.

To understand how the patient-doctor bipartite graph has evolved over time, we work

at the patient group × doctor × level. We denote by Nijt the number of visits to doc-

tors j by patients belonging to group i.17 This number obtains as the sum of (possibly

heterogeneous) Bernoulli distributions that represent the occurrence of a consultation for

all potential patients of group i. This sum follows approximately a Poisson distribution

under the conditions exposed in Le Cam (1960).18 For this reason, we model the number

of consultations Nijt as a Poisson variable with intensity λijt given by

lnλijt = (αdij + βXi + γ1{Mit = Mjt})× Postt × Tj + µij + νit + ξjt, (4)

17The dependent variable in (2) satisfies Njt =
∑

i Nijt by construction.
18The assumption that the individual occurrences of a consultation are independent across potential

patients is relaxed in Galambos (1973) and Serfling (1978).

16



where d is the travel time measured in minutes from municipalities’ centroids and X in-

cludes patient-level covariates: gender, age bins (0-17, 18-64, 65 or more), and the presence

of at least one chronic disease. We also include a dummy variable for the patient and doc-

tor municipalities Mit and Mjt being the same. The three-way fixed effects µij , νit and ξjt

control respectively for the time-invariant tendency of physician j to see type i-patients,

the time-varying demand of type i-patient demand, and the time-varying labor supply of

physician-j. The fixed effects are nuisance parameters in the above model.

The parameters of interest, α, β and γ, measure how the increase in fees has altered the

structure of the bipartite graph, i.e., how it has changed the number of consultations by

female patients (relative to male patients), by elderly patients (relative to young patients),

by close patients (relative to distant patients), or by chronically ill patients (relative to

non-chronically ill patients) –all this for the concerned doctors in comparison with control

doctors. As the parameters intervene in exponential form, they are directly interpretable

in percentage terms. For instance, the model allows to estimate the percentage increase in

the number of consultations by female patients (relative to consultations by male patients)

caused by the policy change, while controlling for unobserved time variations in the demand

of the two groups of patients. Similarly, the parameter γ measures the extent to which the

reform has caused patients to visit more often doctors located in the same municipality.

The identification of the model proceeds from a triple difference logic that extends the

difference-in-differences approach presented in the previous section. It hinges on the ex-

ogenous shock in financial incentives provided to fee-regulated GPs, viewed as a treatment

group of a quasi-natural experiment in which either direct access specialists or balance-

billing GPs may be considered as valid comparison groups. Note that the covariates Xi

need not vary over time. The identification of β indeed results from the cross-sectional

variation in observed patient characteristics that stems from the double difference between

both treatment and comparison groups, on the one hand, and between after and before fees’

revaluation, on the other hand. By contrast, we may estimate an alternative specification

with no control group of doctors:

lnλijt = (αdij + γ1{Mit = Mjt})× Postt + µij + νit + ξjt. (5)

In this specification, we cannot include the patient’s feature Xi because the effect of Xi ×
Postt could not be disentangled from the patient-month fixed effects νit that control for
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demand shocks. By contrast, the effect of the patient and doctor being located in the same

municipality is identified in (5) even if the patients’ and doctors’ residences do not change

over time.19 Put differently, most of the identification of γ stems from the mere fact that

patients visit more or less frequently doctors in the same municipality after the reform,

independently from the fact these agents may themselves move or not. Hence, contrary

to the effect of patient characteristics, the effect of doctor and patient being in the same

municipality can be identified in the absence of any doctor control group.

The estimation of Poisson models with three-way fixed effects is biased when based on

full maximum likelihood estimators like the PPML (Weidner and Zylkin, 2021). However

Resende et al. (2025) show it is possible to obtain an unbiased estimator based on a condi-

tional likelihood approach. We therefore rely on that estimator as well as on a subsampling

strategy combined with meta-analysis for inference. Namely, we use the iterated method of

Paule and Mandel (1982), a refinement of the classical method of DerSimonian and Laird

(1986).

5 Results

We now provide an evaluation of the previous regulatory change on various outcomes:

activity (measured in medical services), its margins (activity per patient, and number of

patients), health insurance spending,20 drug prescription and health spending, workload

(measured in working days), and the probability of retirement (somehow the extensive

margin). For each outcome considered, the empirical plausibility of the CTA can be as-

sessed by considering the respective evolutions in both treatment and comparison groups,

which we plot in Appendix Figures B2, B3, and B4. We emphasize that, within the causal

inference framework exposed previously, our granular and comprehensive data permit to

obtain precise estimations of the treatment effects considered. We first present our main

results before investigating the heterogeneity of treatment effects and checking their ro-

bustness in order to demonstrate internal validity. We last expose our empirical findings

from the dyadic analysis to assess whether the increase in physicians’ incentives to work

has disproportionately affected certain categories of patients.

19Such moves are not discarded, though.
20fee-regulated GPs’ income roughly coincides with health insurance spending since their fees are regulated

and fully covered, a e1 deductible per visit aside.
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5.1 Main results

5.1.1 GPs

Table 2 displays the results issued from our main identification strategy based on the com-

parison between fee-regulated GPs and direct access specialists. The estimated coefficient,

which can approximately be interpreted as the uncompensated semi-elasticity of physician

activity, is comprised between 8.8 and 9.7, our favorite estimate from Column 2, depending

on whether the ’anticipation window’ of April and May 2017 is excluded, and whether our

attention is restricted or not to the sole physicians present in both January 2016 and Oc-

tober 2018. Following the 8.7% increase in fees per visit, fee-regulated GPs have increased

their activity, measured by the number of medical services provided, by 10.1% in our pre-

ferred specification (column 2). This empirical finding points out to an uncompensated

wage elasticity that is slightly above 1.1. As a consequence, health insurance spending

rose by almost 19% (Table 3). In other words, when the NHI considers increasing GPs’

regulated fees by 1%, it should almost forecast a 2% rise in visits’ reimbursement rates.

This result is certainly important from a policy viewpoint. In particular, it contrasts with

the one previously obtained by Coudin et al. (2015) in France, which pointed out to a

negative uncompensated wage elasticity, even lower than -1,21. It is yet closer to Clemens

and Gottlieb (2014) who found a medium-run uncompensated wage elasticity of 1.5 for

US doctors in charge of Medicare patients. It should perhaps not be surprising that more

attention is paid to older patients, and that the reaction is even stronger in that case, but

we insist on the facts that our finding holds for the whole universe of both doctors and

patients, and that our identification has a more substantial external validity than, e.g., in

Coudin et al. (2015) who relied on a specific sample of compliers.

Interestingly, the decomposition of previous effect into two margins, the access to

healthcare (proxied by the number of patients) and the intensity of care (proxied by the

number of services per patient) in Table 3 reveals that concerned doctors have mostly

increased the number of patients seen each month (the magnitude of the effect, 10.5 log-

points, being almost the same as the effect on activity), but that the number of medical

services provided per patient hardly varied (the effect is positive and statistically signifi-

21In this article, the authors found that activity rose by 41% following a 54% price decrease.
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cant at usual levels, but small from an economic viewpoint: +0.2 log-point).22 The latter

finding suggests that supply-induced demand mechanisms have been limited, and hence

that the quality of care was not substantially altered by the regulatory change at stake.

To further dig into the mechanisms that led them to admit more patients each month,

fee-regulated GPs see more patients each day (that number increasing by nearly 5.2% after

May 1, 2017), while their workload increased by 4.3% (the number of monthly working

days increasing accordingly). These empirical findings suggest that these doctors were

responsive to stronger financial incentives, adjusted their labor supply at the intensive

margin, and might have shortened the duration of a visit or/and worked longer hours each

day.

We further investigate whether this regulatory change induced doctors to postpone their

retirement.23 Based on a linear probability model and on fee-regulated GPs in 2016 as the

sole relevant comparison group for this outcome (see panel h of Appendix Figure B4), we

find that the corresponding coefficient is significant at 5%. The magnitude of the effect

is not large, about 0.6 pp, but when compared with the baseline probability of 4.6% for

doctors aged 60 or more, it seems rather substantial (a relative decrease of nearly 13%).

We then check whether the composition of patients going to a fee-regulated GP was

substantially altered by the reform. In particular, we observe that the number of patients

that she sees as a médecin traitant24 has increased after the regulatory change at stake, by

4%, when compared with 2016.25 This result suggests that not only do fee-regulated GPs

see more patients, but also that they admit new patients as médecins traitants. In that

sense, it reinforces previous finding as regards an improved access to healthcare.

We next wonder whether the reform altered prescription behavior. The average amount

22For this outcome, we rely on balance-billing GPs as a comparison group since the plausibility of the
CTA is higher than with respect to direct access specialists: see panels f of Appendix Figures B2 and B3.

23We may define a ’possible retirement’ as the fact of providing no medical service from a given month
onward during our observation period, and when aged 60 or more. By definition, the probability of a
possible retirement increases over time. To measure retirement more precisely, we also resort to direct
information providing the reason why a doctor’s practice has been closed. Both measures of retirement
lead to similar results, and corresponding estimates are available upon request.

24In the French healthcare system, visiting a specialist without being referred from one’s regular GP to
that specialist is (more) costly, for instance. By definition, patients visiting direct access specialists without
a referral are not subject to such overcharges.

25For this outcome, a comparison with direct access specialists would not make sense, and it would also
be less relevant with balance-billing GPs.
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of prescribed drugs per patient has decreased by about 4.3%. Given previous hypothesis

as regards shortened length of visits, this result is consistent with a positive correlation be-

tween visit duration and drug prescription. The reduction in drug prescription was partic-

ularly marked for antibiotics (-8.8%), but less for antidepressants (-3.1%), while for opioids

the coefficient is not significant at usual levels. This empirical finding is consistent with

the informal commitment made by physicians during the Convention médicale bargaining

session with the NHI, namely a less intensive drug prescription behavior. Importantly, the

regulation authority in charge of recommendations as regards drug prescriptions, the Haute

Autorité de Santé (HAS) provided doctors with new guidelines in 2017 against antibiotics.

While such advices are not strictly enforced, it may be the case that balance-billing GPs,

the relevant comparison group for this outcome, might have been less responsive to these

recommendations. In that case, this contemporaneous regulatory change could act as a

confounder and partly explain the result found on antibiotics. Another interpretation of

that result might follow from patients being in a better health, and thus with less needs in

this respect, consistent with previous empirical finding. While reimbursements by the NHI

have increased by 6% following the 8.7% rise in fee-regulated GPs’ fees, corresponding here

to the sum of medical visits’ reimbursed fees and of drugs’ reimbursed amounts, they have

been reduced by 1.5% at the patient level: from that viewpoint, this regulatory change

was cost effective in that it already saved money in the short-run, keeping the market size

constant.

Last, we assess whether fee-regulated GPs changed their behavior as regards home

visits, which became relatively less attractive than office visits in pecuniary terms after

May 1, 2017. We indeed find a significant and negative impact on their share of home

visits of -0.44pp, when compared with that of 2016. Although the baseline share amounts

to about 9% in both groups, the impact of the policy change at stake on this outcome does

not appear as substantial from an economic viewpoint.

5.1.2 Specialists

We here present similar results for fee-regulated cardiologists and specialists (Table 6). In-

terestingly, the income effect seems to dominate for psychiatrists, contrary to what prevails

for GPs: the former have indeed diminished their activity following that regulatory change.

As regards cardiologists, the income effect and the substitution compensate since they do
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not seem to adjust their activity.

5.2 Doctor heterogeneity

We here investigate how the estimated elasticity of physician activity varies depending on

observed characteristics like gender, age, location, or income, among others. The results

for GPs are displayed by Figure E1.

Female GPs seem to adjust more strongly their activity to a change in financial in-

centives (panel a), by +12.2%, as opposed to +8.9% for male GPs, which corresponds to

elasticities of 1.33 and 0.98, respectively. Yet the most striking dimension of heterogeneity

is age: we find markedly dispersed behavioral responses in this regard (panel b), and the

effect is monotone.

While doctors aged 30 to 39 increase their activity by up to 20% following that reform

(panel b), the oldest GPs, still active beyond 70, hardly change their activity at all, doctors

who are 60 to 69 moderately increase theirs by about 5%, and other intermediate responses

are estimated for doctors aged 50 to 59 (+10%) or 40 to 49 (+13%). Interestingly, once

age has been controlled for, women and men exhibit similar responses (panel c): it should

thus be concluded that the apparently gender-specific reaction was mostly driven by a

composition effect, whereby female doctors are simply younger than their male colleagues.

Moreover, it is likely that age acts as a proxy for wealth, or permanent income. In that

sense, income effects may be small at younger ages, and dominated by substitution effects,

while becoming more important at older ages due to life-cycle accumulation of wealth and

(almost) equalizing substitution effects in absolute. This likely explanation helps rational-

ize our findings and those of the literature devoted to physician labor supply, including

reconciling cases when there is an apparent discrepancy. De facto, panel d shows that

GPs tend to respond less to financial incentives when they have a higher 2016 income,

even though the magnitude of the differential is neither statistically nor substantially sig-

nificant. We here make an exception for the bottom 10%, which mostly corresponds to

a few temporary inactive doctors due to, e.g., retirement, maternity leave, career inter-

ruption, exit from self-employment, etc.; these doctors turn out to respond substantially

more, but the estimation is imprecise and the documented increase, more than 20% of

their activity, is partly mechanical in that it results from a low starting point. Note also

that the above gradient with respect to age is only attenuated once the time elapsed since
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the opening of a practice has been controlled for.26 While this remark is certainly relevant

from the viewpoint of causal inference, it is not sure that it alters much policy implica-

tions. In particular, according to previous estimates, targeting young doctors would make

sense in order to stimulate aggregate physician labor supply, and previous caveat would

not fundamentally alter this recommendation.

As regards location, we find no significant heterogeneity between dense and weakly

dense areas (panel e),27 or between medical deserts and other areas (panel f), though the

response tends to increase as one moves away from a medical desert.

Another noteworthy finding relates to the effect of the exposure to competition. A clear-

cut determinant of the intensity of the reaction to financial incentives turns out to be the

medical density (Table 4), computed as the ratio of the number of GPs over the population

of the département. Doctors located in more dense, and thus more competitive areas react

more to the revaluation of their regulated fees. In that vein, we may also measure the

exposure to competition at a more granular level based on the share of ’shoppers’, in IO

terms, i.e. of patients who visit another GP at least once in the year.28 Panel g indicates

that the degree of exposure to competition has an inverted U-shaped impact on GPs’

response to financial incentives. When the degree of competition is reasonably small, i.e.

below the 9th decile of the distribution of that share, fiercer competition with surrounding

doctors tends to exacerbate the response to financial incentives. But one cannot reject

that the top 10% of doctors with the highest shares of shoppers react similarly as the

median doctor, and even as the bottom 20% of doctors in that dimension. By comparison

with their colleagues facing less competition, namely those between P80 and P90 of that

distribution, these doctors most exposed to competition (e.g., in Paris) may face specific

(capacity) constraints that prevent them from adjusting further their labor supply.

Table 4 confirms that, ceteris paribus, the primary drivers of the reaction to financial

incentives are: age, income, and competition (measured by either the medical density or

the presence of shoppers among patients). In particular, early-career physicians are much

more likely than old-age doctors to adjust their provision of care, conditional on income,

26Since fixed costs of a practice are high, typically e100,000, young doctors that recently graduated from
medical schools are for instance more likely to make an effort so as to reimburse the corresponding loan.

27Remember that doctors practicing in non dense areas are not numerous enough to produce precise
estimations.

28For the median GP in this dimension, the 2016 share of ’shoppers’ amounts to 0.11, meaning that 89%
of her patients are ’loyal’. As the intuition suggests, the share of such captive patients is higher in medical
deserts.
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location, and competition, while later-career physicians remain largely unaffected. GPs in

rural ares tend to be slightly more responsive, but not by much. There is evidence of income

effects in the expected direction, but they are rather at play at the bottom (low-income

GPs increase more their labor supply in response to higher financial incentives) than at

the top of the distribution (high-income GPs do not adjust their labor supply differently

from middle-income GPs). The inverted U-shape effect of competition documented above

remains conditional on previous observed characteristics.

Last, the effect of the reform has been gradual over time, as made clear by Figure C1,

which performs the monthly event study analysis. However, as mentioned above and in

Coudin et al. (2015), the monthly activity displays a high degree of seasonality, and not

too much attention should be paid on fluctuations obtained at this granular level.

5.3 Robustness checks

In this subsection, we perform several robustness checks. We first verify that our main

results obtained for GPs remain under various identifying assumptions, namely CTAs,

based on alternate comparison groups. This for instance includes assessing whether these

comparison groups are compatible with each other, as regards our two distinct identification

strategies that leverage, respectively, direct access specialists and balance-billing GPs as

comparison groups. We also check the robustness of our DiD identification strategy with

respect to prior matching of treated with control units based on observable characteristics.

We further simulate a fake reform as a falsification test in order to gain confidence over

causality. We verify too that our results are not driven by the expansion of mandatory

vaccination for newborns from January 2018 as a possible confounding factor. We last

proceed to various sensitivity analyses as regards parametric assumptions, econometric

specification, sample definition, etc.

5.3.1 Alternate comparison groups

We here implement two other identification strategies to assess the robustness of previous

empirical findings. Reassuringly, the results obtained under alternate corresponding as-

sumptions concur with previous evidence: Table 5 shows that when comparing fee-regulated

GPs with balance-billing GPs (resp. fee-regulated GPs the year before), we still obtain

that these GPs have increased their activity by 9.2% (resp. 7.1%), which, given the +8.7%
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price increase, points out to an almost unitary uncompensated wage elasticity. Note that

taking the possibility of spillover on balance-billing GPs into account would only yield

to interpret the former estimate as a lower bound of the effect, comforting thus our 1.1

uncompensated wage elasticity of healthcare provision as our main estimate.

To nevertheless address the latter issue seriously, we wonder whether two distinct com-

parison groups used in two distinct identification strategies are compatible with each other.

To do so, we rely on direct access specialists as a comparison group for which the SUTVA

is more likely, and we consider balance-billing GPs as a possibly treatment group. Reas-

suringly, balance-billing GPs have hardly adjusted their activity at all, the corresponding

point estimate being not significant at the 5% level. This empirical evidence hence concurs

to rationalize the approach that relies on balance-billing GPs as a valid comparison group,

and may help explain why the ’lower bound’ of the reaction of fee-regulated GPs, 9.2%, is

actually close to the one found when relying on direct access specialists as a comparison

group, 10.1%.29

We have also considered various comparison groups, for instance restricting our atten-

tion to either reduced-fee (Figure B5) or balance-billing (Figure B6) direct access special-

ists.30 Consistent with previous Figures, the former have experienced some revaluation

of their specific extra fees (the so-called Majoration de Coordination Spécifique or MCS)

when the patient has been accordingly referred to them by their regular GP from July 1,

2017, onwards. This stands in contrast with the latter, at the exception of those voluntarily

adopting the OPTAM price-freezing scheme. As a result, relying on fee-regulated direct

access specialists as a comparison group should yield conservative estimates of the effect

of the policy. Consistent with this rationale, the corresponding point estimate amounts to

+8.2%. When we instead rely on balance-billing direct access specialists, we find a +11.6%

rise in activity, consistent with the rationale. When we further restrict our attention to

those never choosing OPTAM among the latter, who were not concerned by any revalua-

29To complement this analysis, we have performed that same exercise on another outcome, the number
of patients per month. We here obtain that this number has slightly increased, by 2%, in a statistically
significant fashion.

30Another robustness check would consist in isolating a single specialty, namely gynecology, ophthalmol-
ogy, and stomatology, as a comparison group. Though these approaches result in lower statistical power,
each of these comparison groups may be viewed as more homogeneous than the whole set of direct access
specialists. Corresponding estimates remain fairly unchanged, which indicates that previous findings are
not driven by a single group of specialists. They are available upon request.
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tion, we even obtain a higher estimate (+14.6%).31 In the same vein, among balance-billing

GPs, those choosing the OPTAM price freeze may be considered as treated because they

were eligible to fees’ revaluation, as shown by Figure B7a. Again, this would mean that

our estimates obtained before should be considered as conservative. To check this, we now

select these GPs our sample, and we obtain higher point estimates: +12.6%.

5.3.2 Prior matching

The absence of concern about both the exogeneity of the policy-induced shock on finan-

cial incentives and the likelihood of the CTA in our setting renders prior matching, i.e.

before we perform our DiD empirical analysis, less necessary. However, to insure a higher

comparability between our treatment and comparison groups, we here present the results

obtained with generalized full matching (Sävje et al., 2021) based on observed physician

characteristics in 2016 (gender, age, type of area: dense, intermediate, or less than weakly

dense, and type of medical desert: ZIP, ZAC, or not a medical desert). We choose gener-

alized full matching due to different sample sizes between our treatment and comparison

groups. By definition, a full matching procedure assigns one treated unit to one or more

control units, or one control unit to one or more treated units (Hansen, 2004). Balancing

checks reported in Table 1 confirm that this procedure improves comparability, including

in terms of patient composition. Figure B8 shows that the plausibility of the CTA in the

matched sample has been neither depreciated nor substantially improved by pre-matching.

Applying then our DiD to the matched sample by appropriate reweighting of both treated

and control GPs leads to reinforce previous similar diagnosis: if anything, the effect would

be even higher after matching, namely about +12.7%, pointing out to a 1.4 uncompensated

wage elasticity.

5.3.3 Placebo experiments

We next perform falsification tests in which we simulate a fake reform occurring in May

2016, i.e. one year before the actual regulatory change. To avoid any confusion with the

31Opting for OPTAM is a time-varying decision at the physician level since doctors may adopt sooner or
later, and have the possibility to drop out whenever they want. A proper modeling would therefore require
to consider a staggered research design, which would not dramatically alter our results. To nonetheless
stick to the logic that prevails behind our previous approach, we prefer to keep on considering a unique
treatment time for all units. Hence we choose to here discard any physician who ever adopted OPTAM
during our observation period.

26



actual reform that took place one year later, we select the period following May 1, 2017, out

of our sample for the sake of this exercise. For the sake of that simulation, we first proceed

to prior matching since we do not rely here on any actual quasi-experimental variation like

the one we exploit with our DiD approach. The corresponding results shown in Table 5

point out to no significant effect, regardless of the comparison group chosen (direct access

specialists or balance-billing GPs).

5.3.4 Confounding factor

Another health policy change occurred on January 1, 2018, which could act as a confound-

ing factor in the above causal analysis. From that time onward, it became mandatory

for all newborns aged 0 to 2 to get a vaccine against 11 diseases listed by the NHI. This

vaccination expansion was announced at the end of August 2017. To nonetheless rule out

the hypothesis that previous results are driven by parents complying with the law and vis-

iting more often fee-regulated doctors to that goal, we re-run our estimations on the sole

2016-2017 period, hereby excluding 2018 from our observation period. Our results remain

mostly unchanged and we obtain a point estimate of 0.119 (Table 5), suggesting that the

concerned children got a vaccine by their pediatricians or/and that they did not dispro-

portionately visit fee-regulated GPs to that aim. This is further confirmed by descriptive

evidence showing that the share of children aged 0-17 among fee-regulated GPs’ patients

did not significantly increase over time. That share amounted to nearly 17.5% before

treatment, and if anything, it decreased more among fee-regulated GPs than among both

direct access specialists (-1pp) and balance-billing GPs (-0.2pp), which is not consistent

with either fee-regulated GPs increasing their activity for that reason or anticipation effects

between September and December 2017. We thus believe that this empirical evidence is

reassuring enough to alleviate concerns about the policy change at stake contaminating

our analysis.

5.3.5 Poisson model

We next present our estimates from equation (2) that explicitly models activity as a count

variable, while allowing us to disentangle between the extensive and intensive margins of

physicians’ response to fees’ revaluation thanks to the inclusion of each and any month with

zero activity in our sample. First, Figure D1 suggests that, for both direct access specialists
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and balance-billing GPs as comparison groups, the CTA cannot be discarded in the data on

the basis of observed pre-trends. The corresponding estimates can then be found in Table 5

(PPML rows), and both point out to even higher effects with the following interpretation:

on average, the expected number of visits rose by about e0.104−1 ≈ 11% following the price

change at fee-regulated GPs’ practices when compared to direct access specialists, and by

nearly e0.131 − 1 ≈ 14% when compared to balance-billing GPs. These findings suggest

that part of physician response was also driven by the extensive margin (i.e., the mere fact

of working or not in a given month, which especially includes postponing retirement, cf.

supra). Note that this is even more the case with the latter comparison group, which may

be related to balance-billing GPs being older and hence closer to retirement, as a result

we do not want to push too far in that direction. In any case, we view this supplementary

robustness check as a sensitivity analysis with respect to parametric specification.

5.3.6 Other sensitivity analyses

We last proceed to various sensitivity analyses mostly related to statistical issues (bottom

panel of Table 5), including (i) balancing of our panel, (ii) trimming of outliers, (iii) econo-

metric specification, and (iv) controlling for a quadratic effect of age. Previous results

remain mostly unchanged (or even slightly amplified) when (i) we restrict our attention to

doctors with a positive activity each and any month between January and October 2018,

(ii) we eliminate outliers with more than 1,000 office visits per month, (iii) we allow for

Paris region to have a different seasonality than the rest of mainland France by interact-

ing calendar month fixed effects with a regional dummy for Île-de-France, composed of 8

French départements including Paris and its surroundings, and (iv) when we allow for a

quadratic age effect, which turns out to have the expected negative sign.

5.4 Insights from the patient-doctor dyadic analysis

Finally, Table 7 presents the results based on the dyadic analysis performed at the patient-

doctor level. We estimate equation (4) with fee-regulated GPs and direct access specialists

being respectively the treatment group and the comparison group.

The estimate of the distance parameter α is positive, with the confidence interval being

bounded away from 0, suggesting that the increased incentives to work caused the concerned

doctors to attract patients located further away from their practice. As a result of the
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reform, consultations with doctors in a different city from the patient rose more rapidly

(about +5 percentage points) than those with doctors in the same city: the parameter γ̂

turns out to be significantly negative and substantial, suggesting that spatial homophily

(the tendency for patients and doctors to be located in the same city) has decreased due

to the increase in doctors’ fees.32

We do not find evidence that consultations by chronically ill patients rose more rapidly

due to the reform: the null hypothesis cannot be rejected since the confidence interval of

the corresponding β in this dimension contains zero, which suggests that physicians did not

alter their behavior in response to financial incentives as regards possible patient sorting

along that dimension.

By contrast, the increased incentives to work have altered the age structure of the

doctor-patient connections. As a result of the policy change, the number of patients aged

0-17 rose less rapidly (-8.5 percentage points, according to estimates based on direct access

specialists as a control group) than the number of patients aged 18-64 –controlling for

unobserved variations in the demand of these two groups of patients over time. Elderly

patients aged 65 or more were not affected by the reform differently from adult patients.

The same holds for female patients with respect to male patients.

Interestingly, these results are robust to the comparison group considered: they hardly

vary when we consider balance-billing GPs as an alternative comparison group, but also

when we do no rely on any comparison group. From both qualitative and quantitative

viewpoints, as regards the α and γ coefficients, we always reach the same conclusion: α

(resp. γ) is positive (resp. negative), and both their confidence intervals are bounded away

from zero. More strikingly, these point estimates all have the same magnitude (α ≈ +0.0002

while γ ∈ [−0.084,−0.034]).

6 Discussion

To sum up, previous empirical findings suggest that the intensity of care has remained

quite unaltered by the reform, but that the access to healthcare has improved following

stronger financial incentives provided by the NHI when rising fee-regulated GPs’ fees by

32When we estimate a cross-sectional version of equation (4), namely Nij ∼ P(λij), lnλij = ᾱdij +
γ̄1{Mi = Mj} + νi + ξj , we do find evidence of such a positive assortative matching: ˆ̄α ≈ −0.03, ˆ̄γ ≈ 7.7,
based on a 3% subsample of fee-regulated GPs in 2016, for instance.
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8.7%. That a higher number of patients visit a GP after the regulatory change has been

made possible thanks to two channels: first, doctors have worked 4% more; second, they

have seen 5% more patients each day on average, possibly by shortening visit duration or

by working longer hours each day. Moreover, fee-regulated GPs have prescribed less drugs

to each patient, which is consistent with shorter visits if the correlation between drug

prescription and visit duration is positive. Another tentative explanation is that doctors

behaved according to their informal commitment during the bargaining session with the

NHI. Elbaum (2014) explains p.128 that in a 2005 bargaining session of the same kind,

doctors were already asking for a revaluation of their fees, and therefore committed to

prescribe less drugs (especially antibiotics and antidepressants) as a counterpart. Previous

findings suggest that fee-regulated GPs have admitted new patients, sometimes becoming

their regular GP (médecin traitant). On the whole, they point out to a spatial access

to healthcare that causally responded to the change in financial incentives provided to

doctors by the policy maker, in the sense that a treated GP admitted disproportionately

more patients located further away from her.

Previous estimations enable us to compute the financial impact of a policy that con-

sisted in increasing regulated fees from p to p+∆p, hereby inducing an increase in physician

activity from q to q + ∆q. Total costs correspond to the sum of mechanical costs (∆p)q,

nearly e500 million (e2×250 million visits annually) and behavioral costs (p + ∆p)∆q,

about e625 million (e25×25 million supplementary visits resulting from physicians’ re-

sponse to the policy, considering that their activity rose by 10%, on average. In practice,

most of behavioral costs were nonetheless offset by a downward trend in the provision of

healthcare at that time. Indeed, the relative stability in the total number of visits observed

during the period and noticed by Cour des Comptes (2024) resulted both from an increas-

ing demand for healthcare, itself due to aging and a positive trend in chronic diseases,

and a rarefying supply of healthcare documented in Figure A1. On the whole, everything

happened as if the NHI had borne the sole mechanical cost of the policy.33 Of course,

this financial evaluation of the policy is performed on the short run. In the long run, it

cannot be excluded that a higher provision of healthcare favors more preventive care, for

instance, which might contribute improving not only patients’ access to healthcare but also

health status, and therefore reducing (or at least containing) healthcare costs. A complete

33For instance, the average time fixed effects γt were 10 to 15% lower after than before treatment.
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assessment of the cost effectiveness of the policy would require an evaluation of its impact

on the quality of healthcare and in fine on patients’ health, as well as the monetization

of this effect, which is beyond the scope of the current article. However, previous figures

seem somehow modest with respect to total healthcare spending, about e200 billion in

2017 (including e54 billion for physician expenditures).

7 Conclusion

This article has empirically assessed the effects of higher financial incentives provided to

GPs on various outcomes related to the access to healthcare, including the provision, the

intensity of care, and doctors’ workload, at the intensive margin, but also on retirement

behavior, at the extensive margin, as well as on health insurance spending and drug pre-

scription, among others. Based on a quasi-natural experiment and comprehensive data

on the universe of both patients and doctors in France, we find a substantial response

to these incentives, especially for early-career physicians, which takes the form of higher

GPs’ activity. Doctors see more patients, and this adjustment seems to operate through

both a higher workload, measured in days, and a higher number of patients seen each

day. Besides, the share of their patients that they see as a médecin traitant increases,

suggesting that concerned doctors admit new patients and become their médecin traitant,

hence strengthening the result on a better access to healthcare. Overall, providing stronger

financial incentives sounds like a cost-effective policy to enhance the access to healthcare,

with limited adverse effects on the intensity of care since we do not detect any change in

the number of visits per patient, for instance. In that vein, the concerned GPs seem to have

admitted disproportionately more patients located further away, and also more patients of

a different municipality than theirs, hereby contributing to a decrease in spatial homophily.

These empirical results are derived from a clear-cut research design due to both the

reform being wide-scale and the exhaustive nature of our data, and we insist on their high

external validity. We hence believe that they should be taken into account by the policy

maker when designing policies targeted at deprived medical areas. In that sense, they

indicate that newly graduates from medical schools should be prioritized.

A natural extension of this research would consist in determining whether any change in

the quality of care has been observed following that reform, which requires the availability
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of relevant indicators of quality (mortality, readmission, hospitalizations, be they avoidable

or not, etc.). To further complement the current analysis, it would also be interesting to

document any displacement effects from emergency rooms. Last, empirically assessing the

response to similar shocks that intervened at the end of 2023 (resp. 2024), when the fee

per visit was raised, again, from e25 to e26.5 (resp. e30), is another promising area of

further research.
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Figure 3: Doctors’ activity, depending on various dimensions
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Figure 6: Evolution of primary outcomes (T: fee-regulated GPs, C: Direct access specialists)
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Figure 7: Change in doctors’ fees (T: fee-regulated GPs, C: balance-billing GPs)
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Figure 8: Evolution of primary outcomes (T: fee-regulated GPs, C: balance-billing GPs)
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Tables

Table 1: Summary statistics - Balancing checks

Sector 1 GPs Sector 2 GPs Direct access specialists (Matched) Direct access specialists (Unmatched)

Women 0.357 0.287 0.315 0.471
Age 53.2 62.2 52.8 57.2
Paris region 0.133 0.406 0.149 0.238

Dense area 0.367 0.658 0.369 0.612
Intermediate density 0.337 0.264 0.387 0.349
Weakly dense 0.290 0.075 0.242 0.039
Not dense 0.006 0.003 0.002 0.001

Medical desert (ZIP) 0.173 0.191 0.165 0.113
ZAC 0.528 0.561 0.543 0.548
Not a medical desert 0.299 0.248 0.291 0.339

Share of female patients 0.580 0.647 0.600 0.655
Share of 65+ patients 0.297 0.312 0.324 0.295

Observations 50630 4750 6474 6474

Note. Sample means computed in January 2016.
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Table 2: Impact of the reform on activity (C: Direct access specialists)

(1) (2) (3)

Post × Treatment 0.0905∗∗∗ 0.0965∗∗∗ 0.0879∗∗∗

(0.00540) (0.00572) (0.00583)

Physician FE Yes Yes Yes
Month-year FE Yes Yes Yes

Excluding April and May 2017 No Yes Yes
Present in January 2016 and October 2018 No No Yes

Observations 1920379 1806757 1539472
R2 0.886 0.884 0.885

Note. Dependent variable: Number of medical services per GP and per month (log).
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Clustered standard errors at the physician level

Table 3: Impact of the reform on various outcomes

Dependent variable Post × Treatment Comparison group Unit FE Time FE Observations R2

Activity (per month, log) 0.0965∗∗∗ (0.00572) DA specialists Physician Month-year 1806757 0.884

Health insurance spending (per month, log) 0.172∗∗∗ (0.00584) DA specialists Physician Month-year 1806529 0.885

# of patients (per month, log) 0.105∗∗∗ (0.00573) DA specialists Physician Month-year 1806757 0.885

# of services (per patient, log) 0.00239∗∗∗ (0.000677) balance-billing GPs Physician Month-year 1742230 0.806

# of patients (per day, log) 0.0506∗∗∗ (0.00364) DA specialists Physician Day-year 33826817 0.507

# of workdays (per month, log) 0.0418∗∗∗ (0.00278) DA specialists Physician Month-year 1806757 0.723

Probability of retirement -0.00593∗∗∗ (0.00204) fee-regulated GPs in 2016 Physician-year Month 344600 0.812

# of patients as médecin traitant (per month, log) 0.0398∗∗∗ (0.00154) fee-regulated GPs in 2016 Physician-year Month 922795 0.932

Share of home visits -0.00443∗∗∗ (0.000214) fee-regulated GPs in 2016 Physician-year Month 1004277 0.943

Share of women among patients -0.00190∗∗∗ (0.000244) fee-regulated GPs in 2016 Physician-year Month 1004277 0.714

Share of 65+ among patients -0.0138∗∗∗ (0.000262) fee-regulated GPs in 2016 Physician-year Month 1004277 0.892

Share of patients living in same city -0.00174∗∗∗ (0.000282) fee-regulated GPs in 2016 Physician-year Month 1004277 0.951

All drugs (per patient, log e) -0.0442∗∗∗ (0.00554) balance-billing GPs Physician Month-year 1742208 0.856

Antibiotics (per patient, log e) -0.0925∗∗∗ (0.00611) balance-billing GPs Physician Month-year 1685289 0.735

Antidepressants (per patient, log e) -0.0318∗∗∗ (0.00664) balance-billing GPs Physician Month-year 1623056 0.818

Opioids (per patient, log e) -0.0367∗∗∗ (0.00910) balance-billing GPs Physician Month-year 1640372 0.771

All drugs + reimbursed fees (per patient, log e) -0.0154∗∗∗ (0.00308) balance-billing GPs Physician Month-year 1742230 0.792

All drugs + reimbursed fees (log e) 0.0701∗∗∗ (0.00381) balance-billing GPs Physician Month-year 1742230 0.939

Note. DA: Direct access. April and May 2017 are excluded from estimation samples.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Clustered standard errors at the physician level
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Table 4: Heterogeneity of the response to financial incentives (Activity)

Post × Treatment -1.277∗∗∗

(0.0758)

Medical density × Post × Treatment 1.425∗∗∗

(0.0788)

Age (ref: 70-79)

30-39 × Post × Treatment 0.170∗∗∗

(0.00784)

40-49 × Post × Treatment 0.115∗∗∗

(0.00724)

50-59 × Post × Treatment 0.0891∗∗∗

(0.00692)

60-69 × Post × Treatment 0.0448∗∗∗

(0.00682)

Gender (ref: men)

Women × Post × Treatment -0.00245
(0.00257)

Density of area (ref: dense)

Intermediate × Post × Treatment 0.000583
(0.00325)

Weakly dense × Post × Treatment 0.00866∗∗

(0.00357)

Not dense × Post × Treatment 0.0297∗

(0.0177)

Medical desert classification (ref: not a medical desert)

ZIP × Post × Treatment 0.00155
(0.00377)

ZAC × Post × Treatment -0.00122
(0.00278)

Income (in 2016, ref: Group 2)

Group 1 × Post × Treatment 0.0660∗∗

(0.0304)

Group 3 × Post × Treatment -0.0273
(0.0187)

Group 4 × Post × Treatment -0.0372∗∗

(0.0170)

Group 5 × Post × Treatment -0.0326∗∗

(0.0165)

Group 6 × Post × Treatment -0.0397∗∗

(0.0164)

Group 7 × Post × Treatment -0.0513∗∗∗

(0.0164)

Group 8 × Post × Treatment -0.0489∗∗∗

(0.0164)

Group 9 × Post × Treatment -0.0487∗∗∗

(0.0164)

Group 10 × Post × Treatment -0.0423∗∗

(0.0164)

Share of shoppers (ref: Group 2)

Group 1 × Post × Treatment -0.0138
(0.0143)

Group 3 × Post × Treatment 0.00592∗

(0.00359)

Group 4 × Post × Treatment 0.00960∗∗∗

(0.00364)

Group 5 × Post × Treatment 0.00683∗

(0.00375)

Group 6 × Post × Treatment 0.00657∗

(0.00389)

Group 7 × Post × Treatment 0.0114∗∗∗

(0.00394)

Group 8 × Post × Treatment 0.0139∗∗∗

(0.00435)

Group 9 × Post × Treatment 0.0107∗∗

(0.00486)

Group 10 × Post × Treatment -0.0291∗∗∗

(0.00703)

Département FE × Post × Treatment Yes

Constant 5.627∗∗∗

(0.00257)

Observations 1717386
R2 0.879

Dependent variable: Number of medical services per GP and per month (log).

Clustered standard errors at the physician level
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

42



Table 5: Impact of the reform on activity - Robustness checks

Robustness check Post × Treatment Comparison group Unit FE Time FE Observations R2

Activity (fee-regulated GPs) 0.0965∗∗∗ (0.00572) DA specialists Physician Month-year 1806757 0.874

Activity (fee-regulated GPs) 0.0789∗∗∗ (0.00692) fee-regulated DA specialists Physician Month-year 1695563 0.878

Activity (fee-regulated GPs) 0.110∗∗∗ (0.00855) balance-billing DA specialists Physician Month-year 1716230 0.879

Activity (fee-regulated GPs, PPML) 0.104∗∗∗ (0.00654) DA specialists Physician Month-year 2159008 0.754

Activity (fee-regulated GPs) 0.0878∗∗∗ (0.00488) balance-billing GPs Physician Month-year 1742233 0.874

Activity (fee-regulated GPs) 0.119∗∗∗ (0.00811) balance-billing GPs (OPTAM aside) Physician Month-year 1665275 0.874

Activity (fee-regulated GPs, PPML) 0.131∗∗∗ (0.00671) balance-billing GPs Physician Month-year 2070592 0.740

Activity (fee-regulated GPs) 0.0686∗∗∗ (0.00165) fee-regulated GPs in 2016 Physician-year Month 1004277 0.877

Activity (balance-billing GPs) 0.00803 (0.00736) DA specialists Physician Month-year 336834 0.873

Activity (fee-regulated GPs, 2016-2017) 0.119∗∗∗ (0.00876) balance-billing DA specialists (OPTAM aside) Physician Month-year 1161901 0.888

Placebo reform (May 1, 2016) 0.0317 (0.0196) DA specialists Physician Month-year 823477 0.906

Placebo reform (May 1, 2016) 0.0199 (0.0138) balance-billing GPs Physician Month-year 798915 0.902

Pre-matching 0.120∗∗∗ (0.0257) DA specialists Physician Month-year 1673711 0.876

Balanced panel 0.0804∗∗∗ (0.00523) DA specialists Physician Month-year 1428580 0.871

Trimming 0.0961∗∗∗ (0.00602) DA specialists Physician Month-year 1779080 0.882

Age squared 0.0815∗∗∗ (0.00576) DA specialists Physician Month-year 1806757 0.885

Paris seasonality 0.0941∗∗∗ (0.00872) DA specialists Physician Month-year 1806757 0.886
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Clustered standard errors at the physician level

Table 6: Impact of the reform on activity for psychiatrists and cardiologists (T: Sector 1,
C: Sector 2)

Cardiologists Psychiatrists

Post × Treatment 0.0118 -0.0199∗∗

(0.0132) (0.00863)

Physician FE Yes Yes
Month-year FE Yes Yes

Observations 125740 183473
R2 0.863 0.817

Note. Dependent variable: Number of medical services per physician and per month (log).

April and May 2017 are excluded from estimation samples.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Clustered standard errors at the physician level.
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Table 7: Dyadic analysis estimates

Comparison group
None Direct access specialists Balance-billing GPs

Travel time (minutes) × 104 1.3 (0.8, 1.8) 2.2 (1.5, 2.9) 1.7 (1, 2.5)

Same city × 102 -6.3 (-8.4, -4.1) -4.8 (-6, -3.6) -5.5 (-7.6, -3.4)

Female × 102 0.7 (-1.9, 3.3) 5.3 (2.1, 8.6)

Male × 102 ref. ref.

Chronic disease × 102 1.9 (-1.2, 5) -1.5 (-4.7, 1.7)

No chronic disease × 102 ref. ref.

0-17 × 102 -8.5 (-12.5, -4.5) 0.9 (-4.3, 6)

18-64 × 102 ref. ref.

65+ × 102 -0.9 (-3.2, 1.4) -6.1 (-10, -2.2)

# of estimations CV 100 86 86

Random effects meta-analysis estimates with 95% confidence intervals (in parentheses).

Subsample proportion: 3% (100 replications).
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Appendix

A Working sample: Descriptive statistics

52
00

0
53

00
0

54
00

0
55

00
0

56
00

0
# 

of
 G

Ps

2016-01 2016-07 2017-01 2017-07 2018-01 2018-07

Figure A1: Number of GPs in sample

0
20

40
60

80
%

0 5 10 15 20 25 30 35
# of active months

Figure A2: Number of months active in sample

45



0
2

4
6

20 30 40 50 60 70 80 90 100 20 30 40 50 60 70 80 90 100

men women

%

age (January 2016)
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Figure A5: Number of weekly working days
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Figure A6: Number of working days (per GP and per month)
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Figure A7: Number of working days (per GP and per month)
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51



20
0

25
0

30
0

35
0

40
0

45
0

# 
of

 m
ed

ic
al

 s
er

vi
ce

s 
(p

er
 G

P 
an

d 
pe

r m
on

th
)

30 35 40 45 50 55 60 65 70 75 80
age

observed fitted (quadratic)

Figure A10: Number of medical services (per GP and per month), depending on age)

0
20

0
40

0
60

0
80

0
1,

00
0

# 
of

 m
ed

ic
al

 s
er

vi
ce

s 
(p

er
 G

P 
an

d 
pe

r m
on

th
)

ZIP ZAC not a medical desert
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Figure A13: Number of patients (per GP and per month)
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Figure A14: Number of patients (per GP and per year)
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Figure A15: Number of medical services per patient
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Figure B2: Evolution of outcomes (C: Direct access specialists)
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Figure B3: Evolution of outcomes (C: balance-billing GPs)
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Figure B4: Evolution of outcomes (C: fee-regulated GPs in 2016)
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Figure B5: Evolution of fees and activity (C: fee-regulated direct access specialists)
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Figure B6: Evolution of fees and activity (C: Balance-billing direct access specialists)
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Figure B7: Evolution of fees and activity (C: Balance-billing GPs, adopting OPTAM or
not)
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Figure B8: Evolution of activity (C: Direct access specialists, Matched sample)
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Figure B9: Evolution of the share of patients seen as médecin traitant (C: fee-regulated
GPs in 2016)
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Figure B10: Evolution of the share of home visits (C: fee-regulated GPs in 2016)
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Figure B11: Evolution of the distribution of travel times at the doctor-month level (C:
fee-regulated GPs in 2016)
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Figure B12: Change in specialists’ fees (T: Sector 1, C: balance-billing)
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Figure B13: Evolution of specialists’ activity (T: Sector 1, C: balance-billing)
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C Event study analysis
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Figure C1: DiD estimates of dynamic TE (C: Direct access specialists)
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D Plausibility of the CTAs (Poisson model)
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Figure D1: Evolution of activity (Various comparison groups)
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Figure E1: Heterogeneity of treatment effects
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