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The French market for specialist physician care has a dual legal structure: physicians must exclusively work in sector 1 and charge regulated fees or in sector 2, where they can freely set their fees. Patient out-ofpocket payments in sector 2 are partially covered by private insurance. The primary di¤erentiating factor between both sectors is the number of patients per specialist, which in turn directly a¤ects the overall quality of the service provided. We built an equilibrium model to analyse both specialists'decisions about which sector to work in, and patients' choice of physician and therefore sector. More speci…cally, the model allowed us to study the e¤ect of changes in prices and economy-wide patient-to-specialist ratios on pro…ts and patients'utility associated with the services provided in each sector.

Introduction

In many countries, national healthcare systems fully cover the cost of basic care while patients make out-of-pocket payments for any incremental costs related to non-basic care (e.g. additional quality of service, choosing a speci…c physician) [START_REF] Einav | Paying on the margin for medical care: Evidence from breast cancer treatments[END_REF]. In this paper, we focus on France, a country where the above-mentioned principle is embedded in its dual legal market structure for specialized outpatient healthcare services.

Since 1980, self-employed specialist physicians in France have been able to choose between practicing in 'sector 1'(which is heavily regulated) or 'sector 2'(where regulation is much looser) of the dual market for specialized outpatient healthcare. In both sectors, self-employed specialists are paid on a fee-for-service basis. The essential di¤erences between both concern the setting of fees and the levels of coverage of these fees provided by basic and complementary health insurance.

The former is provided under France's National Health Insurance scheme and covers everyone living in the country, while the latter is provided by private health insurers. Speci…cally, sector 1 specialists agree to provide medical services at …xed regulated prices, while those working in sector 2 can choose to set their fees above the regulated price. According to Article 53 of the Public Health Law, French physicians opting to work in sector 2 should set their fees with "a degree of tact and moderation". Fees charged by sector 1 and sector 2 specialists totalled 11.9 billion euros in 2017, of which 1.7 billion euros were balance billing amounts charged by sector 2 specialists.

Basic insurance reimburses 70% of the regulated price (i.e., the price charged by sector 1 physicians) minus a one-euro co-payment. For those who have complementary insurance, the di¤erence (i.e., 30% co-insurance in basic insurance) is fully covered but not the one-euro co-payment. In 2018, over 95% of the French population were covered by complementary insurance (DRESS, 2019). 1 Complementary insurance covers the same services covered by basic insurance and can reimburse co-payments/co-insurance in basic insurance except for the one-euro co-payment. How- 1 In this paper, we will assume that 100% of the French population is covered by complementary insurance.

1 Figure 1: Payment structure of the sector 2 fee ever, complementary insurance contracts di¤er greatly with respect to the coverage they o¤er for balance billing amounts (i.e., amounts above the regulated price). Two types of complementary contracts exist: corporate collective contracts (provided by …rms for their employees) and individual contracts (negotiated on an individual basis, mostly by self-employed people). In general, corporate contracts provide greater coverage of balance billing amounts. Half of the individual contracts taken out do not cover balance billing at all (DRESS, 2019). Accordingly, patients who consult sector 1 physicians have very low co-payments (only 1 euro), while generally their counterparts consulting sector 2 physicians have to pay larger out-of-pocket payments. Figure 1 provides an example of reimbursement for the cost of a specialist visit in sectors 1 and 2. Based on survey data from 2012, Dormont and Peron (2016) estimated out-of-pocket payments for sector 2 amounted to 439 euros per patient per year.

Patients (irrespective of the type of complementary contract they take out) can freely choose between consulting a specialist working in sector 1 or in sector 2. Why then would anyone pay an out-of-pocket fee for a consultation in sector 2, when consulting a specialist in sector 1 is e¤ectively free (except for the one euro co-payment)? The di¤erentiating factor is the quality of the service provided, de…ned broadly by [START_REF] Glazer | Should physicians be permitted to balance bill patients[END_REF] as: "any costly non-price attribute of health care that a¤ects patients' valuation, including dimensions of convenience, comfort, communication about medical conditions, and other factors... In concrete terms, it is easiest to think of quality as the time a physician spends with a patient to conduct a procedure". This de…nition -which re ‡ects the healthcare situation in France -does not suggest a di¤erence in quality of medical care provided per se, rather substantial di¤erences in the non-medical dimensions of the service and patient-perceived quality of care [START_REF] Calcoen | Supplementary physicians'fees: a sustainable system?[END_REF]. In particular, it has been shown that sector 2 specialists perform longer consultations (+4% in per-patient consultation time) than their sector 1 counterparts, all other things being equal [START_REF] Drees | La durée des séances des médecins généralistes[END_REF]. This superior quality of service is to a large extent related to the number of consultations to be made each day [START_REF] Bardey | Competition in two-sided markets with common network externalities[END_REF]), which we interpret in this paper as a proxy for the degree of congestion in a specialist's medical practice. Congestion increases a specialist's workload and stress, overstretches material resources and time, and ultimately leads to reduced patient satisfaction [START_REF] Wilson | The relationship between consultation length, process and outcomes in general practice: a systematic review[END_REF][START_REF] Hutton | Do longer consultations improve the management of psychological problems in general practice? A systematic literature review[END_REF]. Specialists must choose between sector 1 and sector 2 when setting up their practice and this choice is irrevocable. Hence, any change in the proportion of physicians working in both sectors is slow to occur as it depends on physicians retiring and how many new physicians enter the work market. In 2018, 47% of all specialists providing outpatient services in France were operating in sector 2 (compared with 43% in 2014). Why would any specialist choose to work in the heavily regulated sector 1, when working in sector 2 a¤ords them much more freedom in terms of setting prices? Because the number of patient per physician is larger in sector 1 compared to sector 2, which might o¤set the price e¤ect. Furthermore, physicians in sector 1 get a subsidy for their contribution to their pension scheme, while sector 2 physicians do not. Also, access to sector 2 is restricted to physicians with a proven high level of skill in their speciality, as attested by experience and/or prestigious degrees.

In this paper, we develop a simple two-sector model to analyze the e¤ects of recent French healthcare policies on the patient-to-specialist ratio in each sector, on specialists'pro…t and patients' utility. As mentioned above, the fees charged by physicians and out-of-pocket payments paid by patients di¤er between the two sectors. An original contribution of our analysis is the endogenous determination of the patient-to-physician ratio in each sector. More speci…cally, the equilibrium of our model is de…ned as a situation in which physicians and patients optimally choose their preferred sector, based on information available to them about the number of patients per specialist and about consultation fees. Accordingly, the number of patients per physician becomes the unique outcome for these choices (and must be correct in equilibrium). Patients who opt for sector 1 specialist services will only have to bear the high congestion 'cost'. Those who opt for sector 2 have a lower congestion cost, yet must make out-of-pocket payments (albeit small thanks to reimbursement). We assume that patients are heterogenous with respect to the coverage of the sector 2 extra-payment. In our model, physicians can move from one sector to another until pro…ts are equalized between both. We analyse the consequences of varying the regulated price in sector 1 for a speci…c service, of setting a higher price for the same service in sector 2, and of the real-world increase observed in the patient-to-physician ratio in France in recent years, thanks to an ongoing government policy to increase the number of physicians trained every year. Some of our model's assumptions are restrictive. First, we assume that any price increase in the regulated sector (i.e., sector 1) will be covered in full by both basic and complementary insurance.

While this is plausible for relatively small variations in the existing (low) price, it would not be sustainable for a much higher price increase. Second, we assume that all physicians in sector 2 charge the same price, and that this price is exogenous. This assumption is justi…ed by the fact that the recent regulatory changes in France have strived to encourage sector 2 physicians to cap the fees they charge for services, through two main mechanisms. The …rst concerns additional tax incentives o¤ered by the National Health Authority to those who voluntarily agree to cap their fees at no more than twice the regulated sector fee. An initial step in this direction was the introduction in 2012 of the Contract for Access to Care (Contrat d'Accès aux Soins (CAS)), which was then followed by the Controlled Pricing Practices Option (Option de Pratique Tarifaire Maîtrisée (OPTAM)) in 2017. On average, the maximum fee for a service charged by sector 2 specialists under OPTAM cannot exceed twice the regulated sector 1 fee. The second mechanism introduced is that complementary insurance contracts can no longer reimburse the full di¤erence between the regulated sector 1 fee and the sector 2 specialist's fee if the latter has not signed up to OPTAM.2 More speci…cally, complementary insurance reimbursement cannot exceed 100% of the regulated fee when the service is provided by a non-OPTAM physician, while this value is 200% of the regulated fee when care is provided by an OPTAM member. 3 4 The literature on health economics has already explored the topic of price and quality di¤erentiation of the health care service in the "balance billing"setting, whereby physicians can charge an extra fee on top of the statutory fee. Early analyses of di¤erentiated pricing represented the physician as a monopolist providing a service of homogenous quality who could price discriminate between patients who had di¤erent levels of willingness to pay [START_REF] Mitchell | Physician behavior under the Medicare assignment option[END_REF]Zuckerman and Houlihan, 1991;[START_REF] Savage | An analysis of the General Practice Access Scheme on GP incomes, bulk-billing and consumer copayments[END_REF]. In those models, balance billing could only increase the pro…ts of physicians at the expense of patients. [START_REF] Feldman | Competition among physicians, revisited[END_REF] argued that a monopolist physician who is subject to restrictions on balance billing would consciously or unconsciously negatively alter the quality of the service they provide to patients. [START_REF] Glazer | Should physicians be permitted to balance bill patients[END_REF] analysed monopolistic competition between two physicians who could engage in price and quality di¤erentiation. They revealed the existence of a positive net fee that maximizes social welfare, and showed that restrictions on balance billing applied in the US in the late 1980s insurance is 70% of the regulated price minus a one-euro co-payment, i.e., 16.50 euros (calculation: 25*0.70 -1 euro). Any complementary insurance contract will reimburse the remaining amount minus the one euro co-payment, i.e. 7.50 euros. Let us assume that a sector 2 physician charges 40 euros for the same consultation. If s/he is an OPTAM subscriber, his/her patient will be reimbursed on the basis of the regulated price (25 euros). Hence reimbursement by basic insurance is still 16.50 euros. Under the OPTAM agreement for sector 2, complementary insurance reimburses 200% of the regulated price, i.e., 32.50 + 16.50 = 49 which is >40, hence complementary insurance reimburses 40-16.50-1= 22.50 euros). Therefore, the total out-of-pocket payment (i.e., including the co-payment) is one euro. If the sector 2 physician has not signed up to OPTAM, reimbursement for patients with basic insurance is still 70% of the regulated price minus the one euro co-payment. In this case, the considered regulated price is 23 euros (instead of 25 euros for OPTAM subscribers), hence basic insurance reimburses 15.10 euros (calculation: 23*0.70 -1). Complementary insurance reimburses 6.90 euros (calculation: 23*1 -15.10 -1). The …nal patient out-of-pocket payment (including the co-payment) is 18 euros (calculation: 40 -15.10 -6.90).

would reduce quality of care for all patients, irrespective of whether they paid an extra fee or not. [START_REF] Kifmann | Balance billing: the patients' perspective[END_REF] used a similar framework to show that patient's welfare is higher under the balance billing system. [START_REF] Jelovac | Physicians' balance billing, supplemental insurance and access to health care[END_REF] found that balance billing might restrict access to care for patients with heterogeneous health coverage, and therefore constituted a suboptimal policy. [START_REF] Gravelle | Competition, prices and quality in the market for physician consultations[END_REF] developed a classic model of price and quality di¤erentiation à la Salop which is very suitable to assess the deregulated Australian market. They also used an empirical test to show that reduced competition leads to higher prices, yet has a negligible e¤ect on quality.5 

Main assumptions

Using our two-sector model, we studied how physicians, who supply the medical service, and patients, who demand the service, interact in France's dual market for specialised outpatient care.

Physicians can choose to work either in the regulated sector (sector 1) or in the sector allowing for balance billing (sector 2). In each sector, the care o¤er has two dimensions: i) the consultation fee and ii) the overall quality of the service provided in the broadest sense (i.e., waiting times, consultation duration, etc.), as it is assumed that the actual quality of medical care provided does not di¤er between the two sectors.

Let p 1 be the fee for a medical consultation in sector 1 with p 1 0: This fee is regulated. Let p 2 be the fee for the same consultation in sector 2, with p 2 > p 1 . We consider a situation in which the fee p 2 is also …xed by health care authorities. 6The overall quality of the encounter between the physician and the patient depends on the number of patients a physician must see every day. As mentioned in the introduction, having a high patient-to-physician ratio (or high 'congestion) stretches material resources and the physician's own time, translating into shorter consultations and consequently reduced patient satisfaction with the care provided.

Let M denote the total number of specialists working in France. They choose their sector of activity in order to maximize their pro…t. In equilibrium, is the share of physicians practicing in sector 1, and ( 1) is the share of physicians practicing in sector 2.

Let P denote the total number of patients in France. They choose between consulting a sector 1 or sector 2 specialist, and seek to maximize their utility associated with the healthcare consultation provided. At equilibrium, a fraction of the patients will choose to consult a physician in sector 1, while (1 ) of the patients will opt for sector 2. Patients in both sectors are distributed homogeneously among all physicians.

The number of patients per physician in each sector is therefore:

n 1 = vP M = k (1) 
n 2 = (1 )P (1 ) M = (1 ) 1 k; (2) 
with the patient-to-specialist ratio k = P=M . The ratio can evolve for structural reasons, such as population ageing which might increase P , and policies that would regulate the numbers of physicians (e.g., abolishing existing quotas on higher education admissions or on immigrant specialists). [START_REF] Bardey | Competition in two-sided markets with common network externalities[END_REF] point out that many scholars in healthcare and education assume that the quality of the service provided by a hospital or university depends upon provider/patient or teacher/student ratio. In this line of reasoning, we assume that, in each sector j; the monetary cost of patient discomfort associated with congestion is a linear function of the number of patients per specialist:

c j = n j ; with > 0 and j = (1; 2) (3)
Within the French context, the sector 1 fee p 1 is fully reimbursed. However, in the more expensive sector 2, p 2 is only partially covered by health insurance contracts

In sector j with j = (1; 2); for a patient i; the health insurance coverage (i.e., both for basic and complementary contracts) covers a monetary amount R i j with:

R i j = 8 > > < > > :
p 1 for j = 1

r i for j = 2 (4)
Although everyone in France has complementary insurance (the assumption made in our model),

there is nonetheless a great deal of heterogeneity in the extent of coverage for balance billing expenses between contracts for complementary insurance [START_REF] Drees | Les Dépenses de Santé en 2018, collection Panoramas de la Drees[END_REF]. We model this heterogeneity by assuming that reimbursements r i are uniformly distributed over the interval [p 1 ; p 2 ]:7 

In this two-sector market, a patient i must choose between two alternative care o¤ers (re ‡ecting both sectors 1 and 2), each being characterized by two dimensions: {out-of-pocket payments and congestion costs}:

8 > > < > > :
O¤er sector 1 : (0; c 1 )

O¤er sector 2 : (p 2 r i ; c 2 )

(5)

Patient utility:

Denoting the monetary value of healthcare by u, a patient i who accepts the o¤er (p j ; c j ) has a net utility U i j :

U i j = u (p j R i j ) c j ; (6) 
The patient is aware of the o¤ers in the two sectors. S/he selects a physician in a speci…c sector in order to maximize his/her utility U i :

Physician pro…t:

In their professional activity, each doctor bears a cost per patient q. To keep the analysis as simple as possible, we do not take into account the …xed cost of setting the practice in a given sector. Pro…ts are therefore proportional to the net reward of a consultation, and to the number of patients who choose them. Pro…ts (per doctor) in the two sectors are:

8 > > < > > :
Sector 1:

1 (p 1 ; c 1 ) = (p 1 q) P M = k (p 1 q)
Sector 2: 2 (p 2 ; c 2 ) = (p 2 q) (1 )P

(1

)M = k (p 2 q) (1 )
(1 )

(7)
3 The two-sector equilibrium

In equilibrium, patients maximize their utility under the assumption that physicians have made an optimal choice with respect to their choice of sector of practice, and physicians choose between sector 1 and sector 2 under the assumption that patients have made an optimal choice with respect to consulting a sector 1 or sector 2 specialist. Equilibrium in this market is an allocation ( ; ); with 2 [0; 1] and 2 [0; 1]:

Comparative statics allow us to study the impact of changes in exogenous variables on the equilibrium endogenous variables. Yet moving from one equilibrium to another requires that patients switch from one sector to another, and that the distribution of physicians between the two sectors is reallocated until their pro…ts once again balance each other. While patients can move without friction, physicians cannot. More speci…cally, changes in physician distribution are much slower, as they are determined by the number of older physicians going into retirement, and the number of new younger generations of physicians arriving into the work market. Accordingly, moving from one equilibrium to another is a lengthy process.

The demand for health services (short-term changes)

We …rst study the short-term changes to patient distribution in each sector, with a constant share of physicians in sector 1 ( ): Discarding the speci…c cases of corner solutions with only one optimal sector, we then search for the indi¤erent patient between the two sectors. Let r be the "threshold" reimbursement for this patient, as de…ned by:

u(p 1 ; c 1 ) = u(p 2 ; c 2 ) , u c 1 = u p 2 + r c 2 (8) 
All patients with r < r prefer sector 1 over sector 2 while those with r > r prefer sector 2.

The share v of the patient population which prefers sector 1 is thus equal to

v = Pr[r < r ],
and given that r is uniformly distributed over the interval [p 1 ; p 2 ]; we have: v = r p1 (p2 p1) ; or:

r = p 1 + v (p 2 p 1 )
: If we substitute this expression in the previous de…nition of r ; we obtain:

u c 1 = u p 2 + p 1 + v (p 2 p 1 ) c 2 (9) , c 1 c 2 = (1 v ) (p 2 p 1 ) (10) 
, k v k (1 v ) (1 ) = (1 v ) (p 2 p 1 ) (11) 
, v = (p 2 p 1 ) (1 ) + k (p 2 p 1 ) (1 ) + k 1 : (12) 
Note that as p 2 > p 1 ; Eq. ( 10) implies c 1 > c 2 and, by de…nition of c 1 and c 2 (Eq. 1 and Eq. 2)

that v > irrespective of the values of the parameters. Note also that, for p 1 = p 2 ;

= .

Finally, the de…nition of v reveals an increasing relation between v and :

@v @ = k 2 (p 2 p 1 ) (1 ) 2 + k (p 2 p 1 ) (1 ) + k 1 2 > 0: (13) 
The short-term e¤ects of changes in price or the patient-to-physician ratio on v are:

@v @p 1 = (1 ) k 1 1 (p 2 p 1 ) (1 ) + k 1 2 < 0 (14) @v @p 2 = (1 ) k 1 1 (p 2 p 1 ) (1 ) + k 1 2 > 0 (15) @v @ k = [(p 2 p 1 ) (1 )] 1 1 (p 2 p 1 ) (1 ) + k 1 2 < 0: (16) 
Unsurprisingly, an increase in the fee in one sector increases the attractiveness of the other sector.

Note that an increase in p 1 does not change the price paid in sector 1, as the fee is completely reimbursed by the combination of public and complementary insurance (except the one euro copayment). However, as p 2 remains constant, the rise in p 1 reduces the out-of-pocket payment for sector 2 patients and therefore contributes to the attractiveness of this sector. Note also that an increase in the patient-to-physician ratio, k contributes mainly to the growth in the number of sector 2 patients. More speci…cally, an increase in k increases the spread between the two congestion costs. Because c 1 rises faster than c 2 more patients are willing to consult a sector 2 physician.

In the Appendix we show that the optimal proportion of patients in sector 1, v , is the outcome of a convergent adjustment process. If the proportion of patients in sector 1 is larger than v ; for instance v > v , it can be shown that the utility of the "switching patient" is higher in sector 2 than in sector 1. As individuals in the left neighborhood of this patient move to sector 2, v declines until the "switching patient" becomes indi¤erent between the two sectors. The opposite process occurs for v < v :

3.2 The supply for health services (long-term changes)

We next study the physician's decision regarding which sector to work in. This decision is based on maximizing his/her pro…t. Physicians enter the sector that brings them the highest pro…ts until pro…ts in the two sectors balance each other out, 2 = 1 . For a given set of prices (p 1 ; p 2 ), patients-to-physician ratio (k) and a given proportion of patients in sector 1 (v), the equilibrium proportion of physicians in sector 1 is the implicit solution to:

1 = 2 (17) , k (p 1 q) = k (p 2 q) (1 ) (1 ) (18) 
,

(1 ) = (p 1 q) (p 2 q) (1 ) 
This leads to the explicit form:

= (p 1 q) (1 ) (p 2 q) + (p 1 q) ; with 2 [0; 1] (20) 
with d =dv > 0:8 

We can check that is the outcome of a convergent process of physician allocation between the two sectors. When the proportion of doctors in sector 1 is higher than the optimal proportion

; pro…ts are higher in sector 2 than in sector 1, and therefore the share of doctors in sector 1 must decrease in favour of sector 2. In the opposite case, when the proportion is lower than , we have 1 > 2 , and the share of doctors in sector 1 will increase and will tend towards .

The equilibrium of the dual health care market

The equilibrium proportions of physicians and patients ( ; ) must simultaneously satisfy equations ( 12) and ( 20).

If we now substitute [(1 v )= ( 1)] for its expression in Equation ( 19) in Equation ( 12), we obtain:

, k v k v (p 1 q) (p 2 q) = (1 v ) (p 2 p 1 ) (21) , v = (p 2 q) (p 2 q) + k 2 [0; 1] (22) 
Solving the equations for and ; we obtain the equilibrium values:

= (p 2 q) [(p 1 q) k] [ k (p 1 q) + (p 2 q) [(p 1 q) k]] (23) = (p 1 q) k (p 1 q) (24)
Note that and v are lower than 1. If allowed by the organization of the healthcare market, sector 2 will always remain the optimal choice for some physicians.

On the other hand, some physicians will continue to choose sector 1 only if the price in sector 1 is large enough:

> 0 , p 1 > q + k; (25) 
otherwise all physicians will choose to work in sector 2 ( > 0 , v > 0).

Hereafter, in order to rule out any possibility of a trivial equilibrium, we consider the condition in equation ( 25) is ful…lled.

For the above-de…ned long-run equilibrium values of and ; we obtain the sector-speci…c congestion cost c 1 and c 2 , and the pro…ts per physician 1 = 2 = : Furthermore, for a patient who does not change sector, his/her utility is: u 1 (resp u 2 ):

c 1 = k (p 2 q) (p 1 q) (p 1 q k) (p 2 q) + k (p 1 q) (26) c 2 = k (p 1 q) 2 (p 1 q k) (p 2 q) + k (p 1 q) (27) = k (p 2 q) (p 1 q) 2 (p 1 q k) (p 2 q) + k (p 1 q) (28) u 1 = u c 1 (29) u 2 = u p 2 + r c 2 ; with r 2 [p 1 ; p 2 ] (30) 
Finally, from a utilitarian perspective, the total utility of the patients is the sum of the utilities of all patients, of whom a share v opt for sector 1 while the rest (1 v ) opt for the sector 2:

U = U 1 + U 2 ; with 8 > > < > > : U 1 = P v ( u c 1 ) U 2 = R p2 r [ u (p 2 r) c 2 ] f (r) P dr = P v ( u c 1 ) + P (1 v ) ( u c 2 ) 1 2 (p 2 p 1 ) (1 ) (31) 
where P is the patient population. For this analysis we make the assumption that P is constant (accordingly, changes in k are the consequence of the number of physicians varying).

Properties of the solution

In this section we analyze the consequences of changes in three variables representative of key healthcare policies:

-a change in the regulated price, p 1 ;

-an exogenous variation in the sector 2 price, p 2 ; -a change in the economy-wide patient-to-physician ratio, k = P=M .

The essential endogenous variables are:

-the frequencies of patients and physicians in sector 1, and v , (and the complementary proportions in sector 2)

-the sector-speci…c patient-to-physician ratio and the related congestion costs, c 1 and c 2 :

-the physician pro…ts, identical in the two sector, 1 = 2 = :

-the utility of the representative patient in the two sectors, u 1 and u 2 .

In terms of patient utility, we will …rst consider only the utility of 'incumbent' patients, i.e.

patients who do not change sector. Obviously, these are patients relatively far from the indi¤erent patient r : If parameters change, some individuals (in the neighborhood of r ) will move from one sector to another. This more complex overall variation in utility is analysed later in this article. Over the long term, an increase in the regulated price p 1 attracts both more physicians and, counterintuitively, more patients to this sector. Changes in the equilibrium proportions of patients and physicians in sector 1 are:

d dp 1 = (p 1 q) (p 1 q) + k (p 1 q) 2 = k (p 1 q) 2 > 0 (32) dv dp 1 = (p 2 q) ( k) 2 [ k (p 1 q) + (p 2 q) (p 1 q k)] 2 > 0: (33) 
Using this, we can evaluate whether the congestion cost will decrease. Indeed:

dc 1 dp 1 = [ k(p 2 q)] 2 [((p 1 q) k) (p 2 q) + k (p 1 q)] 2 < 0: (34) 
With fewer physicians and fewer patients in sector 2, the evolution of the congestion cost in sector 2 depends on the model's parameters. We determine:

dc 2 dp 1 = k (p 1 q) (p 1 q k) (p 2 q) k (p 2 p 1 ) [(p 1 q k) (p 2 q) + k (p 1 q)] 2 : (35)
The sign of this derivative is the sign of expression

[(p 1 q k) (p 2 q) k (p 2 p 1 )] : If we de…ne p = q(p 2 q) + k(2p 2 q) (p 2 q + k) ; ( 36 
)
then it turns out that:

8 > > < > > : dc2 dp1 0 for p 1 p dc2 dp1 > 0 for p 1 > p : (37) 
We argued that a two-sector equilibrium exists only for p 1 > q + k (condition 25). Given the sectorial constraint p 2 > p 1 (see above), we can check that (q + k) < p < p 2 : This means that the turning point is well located within the interval of de…nition of p 1 :

As long as p 1 is initially relatively small, an increase in this price will reduce the congestion cost in sector 2; however, this e¤ect is reversed for a relatively large p 1 : The congestion cost in sector 2 is the lowest when p 1 = p1 :9 

The e¤ect of a higher p 1 on the variation in pro…ts is related to the variation of the congestion cost in the sector 2:

d dp 1 = k(p 2 q) (p 1 q) (p 1 q) (p 2 q) k (2p 2 q p 1 ) [(p 1 q k) (p 2 q) + k (p 1 q)] 2 : (38)
We can easily check whether d dp1 > 0 if dc2 dp1 > 0 and d dp1 < 0 if dc2 dp1 < 0:

The economic mechanisms driving these changes are relatively complex. We remind the reader that sector 1 patients do not pay the fee p 1 , as it is assumed that this cost is fully covered by basic and complementary insurance. However, a larger p 1 reduces the out-of-pocket payment for sector 2 patients, and consequently attracts patients to this sector. In turn, this induces a rise in the congestion cost in sector 2, c 2 . At the same time, as p 1 increases, the value which ensures the long-term equality of pro…t increases (see Eq. 32); at a constant ; this implies that 1 > 2 :

In the long term, all other things being equal, higher pro…ts in sector 1 attract more physicians to this sector, d dp1 > 0: The congestion cost c 1 continues to decline, attracting more patients to sector 1, which limits and may even o¤set the initial increase in the congestion cost c 2 .

The long term e¤ect of a higher p 1 on pro…ts per physician (identical in the two sectors) is

undetermined. An increase in p 1 prompts more physicians and patients to choose the sector 1.

The e¤ect on pro…ts may be positive or negative, depending on the initial situation, and the elasticity of sector choice of the two agents. If following the increase in p 1 there are less patients per physician in sector 2 (the pro…t margin in sector 2 being constant), pro…ts per physician decline. On the other hand, if there are more patients per physician in sector 2, the pro…t per physician increases.

Our analysis therefore highlights that an increase in the regulated price p 1 does not mechanically lead to higher pro…ts for the medical profession. This result indicates that there is no simple solution to the question of how to increase physicians'incomes.

In terms of utility change (for incumbent patients), for a sector 1 patient we have:

du 1 dp 1 = dc 1 dp 1 > 0: (39) 
Because sector 1 patients do not pay the price p 1 ; and bene…t from a lower congestion cost as p 1 increases, the utility of the patient who remains with a physician in sector 1 will increase as long as p 1 increases.

In sector 2, we study the variation in the utility of a patient who does not change sector when p 1 changes. The utility of this patient is u 2 = u (p 2 r) c 2 : His/her variation in utility therefore depends only on the variation in congestion cost, the latter being related to the derivatives in Eq.

(37) as follows:

du 2 dp 1 = dc 2 dp 1 (40) 
The utility …rst increases in p 1 , reaching a maximum when p 1 = p1 ; and then declines.

When considering the total utility U; any changes in parameters lead to a complex e¤ect, as both individual utilities and the numbers of patients in each sector may change. For instance, if fewer patients remain in sector 2, total utility in sector 2 can decline even if individual utility increases. To address this complexity, we present here a numerical simulation here, representing total utility in sector 1, in sector 2 and overall, when p 1 varies. Invariant parameters are u = 100; q = 20; p 2 = 75; k = 8; = 1=2. When p 1 varies between ( k + q) = 24 and p 2 ; increases in p 1 lead to an increase in the sector 1's overall utility.

For p 1 < p = 27:45; the utility of an incumbent patient in sector 2 increases with p 1 . However, the simulation shows that the overall utility of the patients in the sector 2 systematically falls as the sector shrinks. Not only doctors leave the sector 2, but so do some patients.

Overall utility nonetheless increases in p 1 .

Changes in p 2

As mentioned in the introduction, recent French government regulations have strived to encourage sector 2 physicians to cap their fees. A decisive step was taken in 2017 with the implementation of the OPTAM agreement (Option Pratique Tarifaire Maitrisée). Physicians who join this scheme commit themselves to charging a maximum fee of twice the regulated price for a speci…c service.

As of September 2019, 30% of sector 2 physicians had signed up to this agreement.

The e¤ects of these regulations on changes in p 2 can be analysed in the same way we analysed changes in p 1 .

From Equation ( 15) we see that in the short term, any price increase reduces the number of patients in sector 2 and increases sector 1's congestion cost, while pro…ts increase in both sectors:

in sector 1 this increase is due to the higher number of patients per physician, while in sector 2 it stems from the rise in physician fees. Changes in pro…ts are equal in both sectors. Accordingly, changes in p 2 do not alter the distribution of physicians in the two sectors.

In the long term, Eq. ( 24) reveals that the equilibrium number of physicians in sector 1 is not related to p 2 :

d dp 2 = 0: (41) 
Long-term e¤ects are therefore similar to short-term e¤ects.

The e¤ect of an increase in p 2 on the number of patients migrating to sector 1 (i.e., leaving sector 2) is positive.

dv dp 2 = (p 1 q k) k (p 1 q) [ k (p 1 q) + (p 2 q) [(p 1 q) k]] 2 > 0 (42) 
Since is not a¤ected, this implies a higher congestion cost in sector 1, and an increase in the congestion cost c 1 :

dc 1 dp 2 = [ k (p 1 q)] 2 [((p 1 q) k) (p 2 q) + k (p 1 q)] 2 > 0 (43) 
There is a reduction in c 2 :

dc 2 dp 2 = k (p 1 q) 2 (p 1 q k) [(p 1 q k) (p 2 q) + k (p 1 q)] 2 < 0 (44) 
And the pro…t per physician goes up: The variation in utility of the sector 1 incumbent patients depends on the change in congestion costs; it lowers when the price p 2 increases because sector 2 patients ‡ee to sector 1.

d dp 2 = (p 1 q) dv dp 2 > 0 (45) 
du 1 dp 2 = dc 1 dp 2 < 0: (46) 
For the sector 2 individual who has to pay the out-of-pocket payment (p 2 r); the utility variation is a combination of a higher price, and a lower congestion cost. Under our assumptions, the negative price e¤ect prevails over the later:

du 2 dp 2 = 1 dc 2 dp 2 < 0 (47) 
The overall e¤ect on utility of a change of p 2 is illustrated by the following numerical simulation, representing utility in both sectors when p 2 varies. As in the previous simulation, invariant parameters are u = 100; q = 20; k = 8; = 1=2: Furthermore, we assume that p 1 = 25.

The increase in p 2 brings about a decline in overall utility in sector 2. However, unlike the …ndings from the previous analysis (for p 1 ), it leads to an increase in overall utility of the patients in sector 1, because this sector is growing. However, even if the changes in both sectors o¤set each other, total utility declines when p 2 increases.

To summarize, an increase in p 2 will push up the out-of-pocket payment and prompt patients with less generous health insurance coverage to migrate to sector 1. This will reduce congestion in sector 2, which in turns limits the outward ‡ow. With the additional patients (who have migrated from sector 2), the congestion cost in sector 1 increases, which makes sector 1 less attractive. One would expect that the increase in p 2 would attract physicians to sector 2. However, with our linear function, this "intensive margin" e¤ect is o¤set by the lower number of patients (a reduction in the extensive margin).

Pro…ts increase in sector 1 because the number of patients per physician increases. In sector 2, pro…ts increase despite the reduced number of patients per doctor, because the margins are now bigger.

The utility of incumbent patients declines in both sectors, driven by a higher congestion cost in sector 1, and by the higher out-of-pocket payment not fully compensated by the lower congestion cost in sector 2. Overall utility decreases slightly as p 2 increases.

Changes in k

Changes in the economy-wide patients-to-physician ratio, k = P=M; are partially the result of structural changes. In particular, population aging in the developed world is contributing to increase P; the number of persons needing an increased amount of healthcare services. Policies that allow for an increase in the number of practicing physicians by increasing the number of physicians trained in higher education institutions and easing immigration restrictions on healthcare professionals -can increase M (and reduce k):

In France, successive governments from 1970 onward adopted a numerus clausus (i.e., …xed number or quota) approach to medical education. However, over time this led to a shortage of physicians in many specialist areas, with a peak shortage in the mid-1990s. Since then, numbers of new trainee physicians have increased every year, but the same logic of education quotas remains.

From 2020-2021, this policy of education quotas will be replaced with more ‡exible management of the numbers of places in higher education for medical-related …elds. 10 This change will be tantamount to an increase in M , and a reduction in k.

In the following analysis, we will focus on the e¤ect of a reduction in the more general variable ( k):

@v @ k = [(p 2 p 1 ) (1 )] 1 1 (p 2 p 1 ) (1 ) + k 1 2 < 0 (48) 
In our model, a reduction in k (or in k) leads to a short term decrease in the number of patients in sector 2. In the long term, this leads to a decrease in pro…ts in this sector and makes the sector less attractive for physicians.

d d k = 1 (p 1 q) < 0: (49) 
As congestion increases in sector 2 (because of fewer physicians), this leads to an increase in the number of patients in sector 1, and the number of patients in sector 2 decreases.

dv d k = (p 2 q) (p 1 q) 2 [ k (p 1 q) + (p 1 q k) (p 2 q)] 2 < 0: (50) 
From the two previous equations, we can infer that a change in prompts the number of physicians and patients in a given sector to move in the same direction.

The congestion cost decreases in both sectors (there are fewer patients per doctor on average).

dc 1 dk = [(p 1 q) (p 2 q)] 2 [((p 1 q) k) (p 2 q) + k (p 1 q)] 2 > 0 (51) dc 2 dk = (p 1 q) 3 (p 2 q) [(p 1 q k) (p 2 q) + k (p 1 q)] 2 > 0: (52) 
Yet the change in the congestion cost is lower in sector 2 than in sector 1 ( dc2 dk < dc1 dk ):

With fewer patients per doctor, pro…ts in the healthcare sector decline: To summarize, a reduction in the number of patients per physician k will push down congestion costs in both sectors. However, the congestion cost declines relatively less in sector 2. Pro…ts decrease given the lower number of patients per physician, while the utility of incumbent patients increases.

d 1 dk = (p 1 q) 3 (p 2 q) 2 [((p 1 q) k) (p 2 q) + k (p 1 q)] 2 > 0 (53) 
In the current context where the French government continues to declare its desire to attract more talent into the medical profession, any reduction in pro…t could hamper achieving this goal.

Conclusion

This paper introduces a two-sector equilibrium model to investigate the dual-legal structure of the French market for specialized outpatient services. In the model, the two sectors di¤er in terms of fees, insurance coverage, and, as an original contribution to the literature, number of patients a physician meets over a standard period of working time. The number of patients per physician in each sector is endogenously determined, as the related congestion cost enters the utility function of the patient. Although our model focusses on the speci…c case of France, it can be applied to any healthcare system with a balance billing design where full reimbursement is granted for a basic service, and where out-of-pocket payments allow the patient to bene…t of a better non-medical quality of care (e.g., a private room in hospital, longer consultations, reduced waiting times).

Our model presents a unique, stable, non-trivial equilibrium de…ned as the equilibrium proportion of physicians and patients in each sector. While many results re ‡ect what intuitive reasoning would suggest, some are more challenging to understand.

For instance, over the long term, and as long as p 1 < p; an increase in the regulated price p 1 cuts congestion in both sectors due to the reallocation of physicians and patients (the economywide patient-to-physician ratio being invariant). Patient utility in both sectors increases while the physician pro…ts decrease, meaning that the global cost of healthcare also decreases.

From a policy perspective, a rise in p 1 (as long as p 1 < p) brings about greater patient welfare at a lower social cost. Furthermore, an increase in the regulated price (p 1 ) fosters the size of the regulated sector (sector 1) relative to sector 2. An increase in the regulated price attracts not only more physicians but also more patients to sector 1. However, the e¤ect of an increase of p 1 on a physician's income (in both sectors) depends on the speci…c parameters of the problem. A situation where a higher price for the service leads to lower physician income in the long term cannot be ruled out. The French government, which continues to indicate its desire to attract more talent to the medical profession, should keep this possibility in mind.

In our model, a change in p 2 has no e¤ect on the relative number of physicians in the two sectors. For physicians in sector 2, the increase in p 2 leads to higher physician pro…ts per patient, but as patients leave sector 2 for sector 1, pro…ts for physicians in the latter increase in the same proportions. As pro…ts remain the same in both sectors, physicians have no incentive to change sector. This result is driven by our study assumptions and should not be considered general.

However, the model emphasizes the existence of two opposite e¤ects on a physician's choice of sector, in the case of a change in the unregulated price p 2 : Even in more general contexts, these two opposite e¤ects would still be at work, explaining why a change in p 2 could only have a second order e¤ect on the distribution of physicians among the two sectors. One important policy implication is that the recent steps by the French government to encourage physicians to cap sector 2 service fees, might have only a limited impact on the number of physicians deciding to work in that sector.

Finally, increasing the number of available physicians by training more of them (i.e., a lower k)

would increase the number of physicians who decide to work in sector 1. One might expect that this increase would either have a neutral impact on the sector sizes or that new physicians would be more attracted by the higher fees (and therefore perceived net higher pro…ts) in sector 2. In our model, both the proportions of patients and physicians in sector 1 increase when the overall number of physicians increases. Congestion declines in the two sectors, but this decline is faster in sector 1 than in sector 2. Furthermore, reforms leading to an increased number of physicians in turn increase patient utility and reduce pro…ts. It is likely that the medical profession will support moderate increases in the number of physicians proportional to the increase in the number of patients, but will resist larger increases. Certainly, at some point, the planned increase in the numbers of trained physicians in France might enter con ‡ict with the same government's 2020 promise to raise incomes in the medical profession.

A Appendix

A.1 Long-term partial derivatives

The analysis is carried out under the condition p 1 > (q + k):

dp 1 dp 2 d( k) d k (p1 q) 2 > 0 0 1 ( p1 
q) < 0 dv (p2 q)( k) 2 [ k(p1 q)+(p2 q)(p1 q k)] 2 > 0 (p1 q k) k(p1 q) [ k(p1 q)+(p2 q)[(p1 q) k]] 2 > 0 (p2 q)(p1 q) 2 [ k(p1 q)+(p1 q k)(p2 q)] 2 dc 1

[ k(p2 q)] 2 [((p1 q) k)(p2 q)+ k(p1 q)] 2 < 0 [ k(p1 q)] 2 [((p1 q) k)(p2 q)+ k(p1 q)] 2 > 0 [(p1 q)(p2 q)] 2 [((p1 q) k)(p2 q)+ k(p1 q)] 2 dc 2 k (p 1 q) (p1 q k)(p2 q) k(p2 p1)

[(p1 q k)(p2 q)+ k(p1 q)] 2 ? 0 k(p1 q) 2 (p1 q k) [(p1 q k)(p2 q)+ k(p1 q)] 2 < 0 (p1 q) 3 (p2 q) [(p1 q k)(p2 q)+ k(p1 q)] 2 d k(p 2 q) (p 1 q) (p1 q)(p2 q) k[2p2 q p1] [(p1 q k)(p2 q)+ k(p1 q)] 2 ? 0 (p1 q) dv dp2 > 0 (p1 q) 3 (p2 q) 2 [((p1 q) k)(p2 q)+ k(p1 q)] 2 

@v @

ss 0 ; =0 = (p 2 p 1 ) + k k > 1 (68) @ @v nn 0 ;v=0 = (p 1 q) (p 2 q) , @v @ nn 0 ; =0 = (p 2 q) (p 1 q) (69) @v @ nn 0 ; =0 < @v @ ss 0 ; =0 (p 2 q) (p 1 q) < (p 2 p 1 ) + k k k < (p 1 q) , > 0 (A.70)
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Table 1

 1 summarizes the main relationships between the variables (explicit expressions are displayed in Table2in the Appendix).
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				Table 1: Long-term e¤ects		
	4.1 Changes in p 1					

This is part of recent French regulation on 'responsible'insurance contracts. In total, 90% of existing insurance contracts are certi…ed as 'responsible'. However, some private insurance contracts do not cover in full even some of the moderate OPTAM fees.

As of September 2019, 17000 specialist physicians (i.e., 30% of sector 2 physicians) had joined the OPTAM agreement. Furthermore, the share of balance billing in total fees in sector 2 dropped from 35% in 2011 to 31.5% in 2018 (DRESS, 2019).

Let us take the example of a consultation whose regulated (sector 1) price is 25 euros. Reimbursement by basic

Other papers recognize that in many countries, physicians must charge uniform tari¤s and focus on this quality di¤erentiation issue(Godager et al., 2009; Brekke et al., 2010;[START_REF] Brekke | Quality competition with pro…t constraints[END_REF].

In this simple model, the specialist's pro…t monotonically increases in p 2 . In France, recent regulatory changes have striven to encourage specialists in sector 2 to voluntarily set an upper limit on p 2 of twice the regulated fee for the same service.

The assumption of a uniform distribution allows us to obtain closed-form solutions. In any case, the structure of the problem would not change even if a more realistic distribution were assumed.

Note that = 0 if = 0 and = 1 if = 1: In both cases, patients and physicians are clustered in a single sector. The case = 0 (respectively = 1) implies that no patient is interested in any sector 2 o¤er (respectively sector 1 o¤er) and, as the resulting pro…t 2 (resp 1 ) is zero, no physician chooses to work in sector 2 (respectively, sector 1).

This shortest waiting time is not necessarily socially optimal, given that a higher p 1 could further reduce waiting time in sector 1.

0 Press release of the French Government, May 18,

A.2 Existence of a stable, non-trivial solution

The equilibrium proportion of patients v (and the implicit compensation r of the "switching" patient) was de…ned by:

Leading us to write:

with v (0) = 0. Let us denote this curve by ss 0 (see Figure 4).

We show that v ( ) is concave and increasing in :

To study convergence, let us consider a desequilibrium situation in which for an allocation of v patients in sector 1 and (1 v) in sector 2, the "switching patient" (with a reimbursement r)

has a larger utility in sector 2 than in sector 1; there must then be some individuals in his "left neighborhood" that could switch to sector 2 as well, i.e., the frequency of patients in sector 1 should decline. We check that u c

Patients must move to sector 2; the frequency of patients in sector 1 declines, until v ( ) is reached.

We turn now to the pro…t indi¤erence condition.

For a given v; the equilibrium frequancy of physicians is a function:

with (0) = 0: Let us denote by nn 0 the curve (v):

We can show it is increasing and concave:

To study convergence, let us assume that the proportion of physicians in sector one is larger than the equilibrium proportion, > : Then 1 < 2 , thus declines, to converge towards .

The problem has a non-trivial solution if ss 0 and nn 0 cross for v > 0 and > 0. We show that such a solution exists and it is unique.

Both ss 0 and nn 0 have 0 as the origin. In the (O ; Ov) plane, ss 0 is concave, while nn 0 is convex. We can check (see Figure 5) that the two curves cross once if, at the origin, the slope of ss 0 is smaller than the slope of nn 0 : This can be easily veri…ed:
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