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Abstract

We study how legal and financial incentives affect medical decisions. Using patient-
level data from Italy, we identify the effect of a change in medical liability pressure by
exploiting the geographical distribution of hospitals across court districts, where some
districts increase the predictability of expected damages per injury while others do not.
Using a difference-in-differences identification strategy, we show that as certainty of
compensation increases, c-sections increase by 6.5 percentage points. There is no sta-
tistically significant effect on secondary health outcomes of either mothers or newborns,
but the increase is higher for low-risk than high-risk mothers. The increase is driven by
hospitals that have lower quality, are governed by inefficient court districts, face lower
expected damages, and are paid more per c-section.
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1 Introduction

Health care systems struggle to reduce the burden of inappropriate treatments, which increase

expenditures without improving the medical condition of patients. Inappropriate care might

be exacerbated by the medical liability regimes (e.g., medical malpractice pressure and fear

of litigation), among other factors. Assessing the consequences of medical liability on the

selection of treatments is not always easy (e.g., Danzon 2000): to avoid the risk of being

sued, providers would resort to excessive care and/or refuse to accept the riskiest patients and

procedures. Tort reforms that reduce medical liability are the traditional response of scholars

and policy makers to this problem, which is often labeled as defensive medicine. However,

the evidence on the direction and magnitude of the effects of a reduction of medical liability

on defensive practices is mixed. For example, a decrease in medical liability has been shown

to be associated with fewer unnecessary treatments (Yang et al., 2009; Esposto, 2012; Shurtz,

2013), more unnecessary treatments (Dubay et al., 1999; Currie and MacLeod, 2008), and

no impact on the selection of medical treatments (Baldwin et al., 1995; Sloan et al., 1997;

Frakes, 2012).

We study whether and how a reduction in medical liability affected the use of cesarean

sections, which is considered one of the most inappropriately used procedures in developed

countries. We measure the reduction in medical liability as due to the introduction of sched-

ules of non-economic damages in Italy.1 Our work improves on the existing literature in at

least three ways. First, our institutional setting allows us to study the effect of a change in

medical liability at the hospital level, while previous studies mainly focused on a state level.2

Second, our identification exploits the not perfect overlap between Local Health Authority

(LHA) districts and court districts, where scheduled damages were adopted. As a result,

some hospitals have been affected by the liability reduction, while other nearby hospitals,

managed by the same health authority, have not. Third, exploiting the analysis at the hos-

pital level, we offer insights into the channels driving provider reaction that constitute a

new starting point for a policy debate around malpractice risks. In particular, we focus on

the quality of hospitals, their financial incentives, and the heterogeneous levels of medical

liability pressure that hospitals might face.

Schedules of non-economic damages increase the predictability of payouts being tables

1Damage schedules, scheduled damage tables or schedules are other terms for the same tables. For further
information on scheduling damages, see, among others, Avraham (2006) and Mello and Kachalia (2010).

2Notable among the studies adopting a narrower focus than the state level one are Lakdawalla and Seabury
(2012), who identify the impact of malpractice liability through variations in county-level jury verdicts; Paik
et al. (2012), who exploits differences in claim rates among counties in Texas to study the effect of the
implementation of a strict damages cap; and Frakes and Gruber (2019), who exploit the no-liability system
granted to the Military Health System.
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with entries for the injury severity level and the victim’s age (Table A.1): different combina-

tions of age and injury severity lead to different compensation amounts. Schedules decrease

the variance of expected damages and, in doing so, make the average expected compensation

more meaningful for each agent involved in a potential malpractice case.

A reduced variance might have several effects on malpractice risk. It makes the assessment

of the risk exposure of healthcare providers more accurate, facilitating access to insurance

coverage. It also facilitates the calculation of the expected payoff of a malpractice claim,

making an out-of-court agreement more likely. At the same time, attorneys, who are paid

on a fee-for-service basis, have lower incentives to accept simple and less time-consuming

cases, and potential risk-loving plaintiffs are discouraged by the elimination of the large-prize

lottery system. All these effects release pressure on health care providers. In principle, there

might also be an additional effect on claims: risk-averse plaintiffs might find legal proceedings

a less fearful option under schedules. Yet, empirical evidence shows that overall claims may

have decreased in Italy.

The change in the average of the distribution is an empirical issue as, ex ante, there

might be three outcomes: the mean of the compensation distribution can decrease, increase,

or remain unchanged. In the case of Italy, we provide descriptive and anecdotal evidence

of a decrease in compensation. In particular, two aspects of the history of schedules in

Italy should be considered. On the one hand, insurance companies, the main interest group

lobbying to implement schedules for resolving traffic-accident related claims, were clearly

concerned about avoiding an increase in the average compensation. On the other hand,

judges, the ones in charge to approve schedules adoption, were not interested in reducing

legal certainty by reversing the court’s precedents in terms of average compensations for the

same injuries.

Based on a unique dataset of inpatient discharge records from the Italian Ministry of

Health for the period 2001-2004, our identification strategy exploits the fact that, during this

period, 18 courts switched to schedules only in 2002, and there were no other malpractice

or tort reforms or any change in hospital payments. Since hospital location determines the

court in which malpractice claims must be filed, we consider hospitals located under the

jurisdiction of courts switching to schedules as the treated group. Hospitals located in court

districts that did not switch are the control group. Having geolocated the hospitals, we can

minimize the unobserved heterogeneity by confining our analysis to those that are managed

by a single LHA but are overseen by two courts, only one of which switched to schedules.

Our final sample includes 22 treated and 19 control hospitals.

The adoption of schedules leads to a 6.5-percentage-point increase in c-sections (17% at

the mean of c-sections) that begins at quarter 5 after the introduction of the policy. Al-
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though we cannot rule out different from zero effects on secondary health outcomes of either

mothers or newborns (e.g., preventable complications), estimating our preferred specifica-

tion on the subsamples of high-, medium-, and low-risk deliveries shows that the use of

c-sections increases the most among low- and medium-risk mothers (19%), rather than on

high-risk mothers (5%). Overall, this suggests a greater mismatch between the selected de-

livery method and the patient’s medical needs. Our findings are consistent with the idea

that reduced medical liability decreases the cost of errors, so providers have no incentive

to reduce the incidence of inappropriate care (Currie and MacLeod, 2008). Back-of-the-

envelope calculations performed using the national Diagnosis Related Group (DRG) values

for c-sections and vaginal deliveries provide an economic approximation of the first-order

costs of the increase in c-sections: 1,400 extra euros per delivery.

Our results are robust to the use of different types of clusters, to the inclusion of court

fixed effects and hospital fixed effects, and to hospital-month trends. We also exclude any

anticipatory behaviors and the possibility of a change in either the number of managed

deliveries or in the composition of managed patients as proxied by the predicted probability

of c-section (i.e., as a function of risk factors), the incidence of low-risk mothers or of low-

weight newborns across treated and control hospitals. Finally, we show that the observed

effects cannot be attributed to other policies enforced during the same period by testing the

adoption of schedules in 2002 for hospitals that either consistently used or never employed

schedules between 2001 and 2004.

Too often, the analysis of the impact of changes in medical liability is done without

considering other relevant context-driven factors, which can affect the selection of medical

procedures. In examining the drivers of the response to the implementation of schedules,

we show that low-quality hospitals are more prone to overuse c-sections, where low quality

is proxied by low volumes of deliveries (i.e., less than 500 per year). When we focus on

the interactions with other sources of liability pressure, we find that a higher increase in

c-sections is associated with lower levels of schedules (i.e., lower expected damages) and a

higher level of civil backlog for the court district in which the hospital is located. Finally,

stronger financial incentives, measured as the difference in the reimbursement rate between

a cesarean and vaginal delivery, predict the increase of unnecessary c-sections. This confirms

that hospitals exploit the decreased malpractice risk to further pursue the more profitable

procedures, as suggested by Shurtz (2014) and Frakes (2015). This evidence suggests that

closing small birth centers, providing more monitoring of the appropriateness of procedures,

and investing in an efficient judiciary system can have a positive effect on the selection of

appropriate medical procedures.

This paper is organized as follows: Section 2 presents the institutional setting and provides
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more information on schedules and their expected effects, while Section 3 defines data, main

outcomes, and empirical strategy. Section 4 presents the main results and describes the

validity and robustness checks together with the analysis of the channels. Finally, Section 5

concludes.

2 Institutional Background and Theoretical Expecta-

tions

2.1 The Italian Healthcare System and Its Liability Pressure

In Italy, the central and regional governments share the responsibility for healthcare. The

national government establishes the minimum level of care to be provided to the population,

while regions are responsible for the actual delivery of health services. In particular, regional

governments manage the local provision of healthcare using a network of Local Healthcare

Authorities (LHAs), which are geographically based organizations. Public hospitals are dis-

tributed within each LHA district and patient mobility is allowed.3 Between 2001 and 2004,

87% of newborns were delivered in public hospitals (Ministero della Salute, 2002 and 2003)

and this trend has not weakened over time; in 2013, more than 88% of mothers chose to give

birth in a public facility (Ministero della Salute, 2015). Moreover, 84% of mothers gave birth

in their own LHA, and 62% of them used the nearest hospital, traveling 10.33 km (6.4 miles)

on average.

Physicians are held jointly liable with the hospital they work for (Traina, 2008), and the

negligence standards they are subject to are based on what is established by their medical

specialty (Frakes, 2013). There is no evidence that there were any changes in these standards

over the considered period. If there were changes, they should be assumed to have affected

every ward practicing Ob-Gyn. Hence, we can exploit the hospitals not affected by the switch

to schedules to check this point, as is done in the robustness checks in Section 4.2.

Notwithstanding the fact that the healthcare system in Italy is public and hospitals physi-

cians are civil servants, the fear of being dragged into a malpractice claim is well perceived

by both physicians and hospitals. There are no national official statistics on either medi-

cal errors or requests for compensation, but some regions publish independent reports on

the aggregated claim histories of their hospitals: between 2004 and 2010, hospitals in the

Northern regions reported 9.22 claims per 100 beds, while the figures for the Central and

Southern regions were 12.44 and 12.70, respectively (Ronzoni, 2012). According to a re-

3There are also private hospitals, which can act as completely private facilities or through special agree-
ments with the public system (private accreditation).
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port based on data from Lombardy (1999-2011) and Piedmont (2005-2011), the wards facing

the most claims were emergency rooms, orthopedics, surgery, and obstetrics and gynecology

(e.g., Lombardy 2012; Piedmont 2012). On average, 30% of claims are dismissed, so it is

not easy to classify claims as good proxies for medical errors. Data collected by consumers’

associations (e.g., Cittadinanzattiva) partially confirm this evidence. Ob-Gyn ranks steadily

as the third medical specialty for the most denounced errors. Among the overall claimed

cases, more than 40% would have occurred during delivery. Among these, 34% specifically

tackle problems with the performance of a c-section (Cittadinanzattiva, 2003). Moreover,

while there is no bullet proof evidence of a high incidence of medical errors, the public feeling

toward this issue is quite strong. For instance, according to a survey conducted in 2005

among EU members (Eurobarometer, 2006), 97% of the Italian respondents rated medical

errors as being of high importance in their country, compared to the 78% average for the EU

25 countries; 53% of Italians surveyed reported having often read about medical errors in

their country, as opposed to the European average of 34%. However, Italian respondents or

members of their families experienced a serious medical error in only 18% of cases, a figure

that is in line with those of the rest of the EU countries. More recently, in 2009, only 15%

of those interviewed reported having experienced any form of adverse event when interact-

ing with the healthcare system, compared to the European average of 27% (Eurobarometer

2009). Italians also appear to be more prone to legal action. When in a doubt about a

medical error, respondents would seek help from hospital management only 18% of the time,

compared to a European average of 37%, while they would seek legal assistance in 53% of

cases, as opposed to the 48% European average. In terms of redress, Italians expect action to

be taken against both the hospital (51% vs. 36% for the EU 27) and the person responsible

for the error (48% vs. 37% for the EU 27).

As physicians feel the pressure to be involved in a legal claim, hospitals are legally required

to provide malpractice insurance coverage to their employees. However, physicians typically

look for additional coverage in the market. Descriptive statistics on insurance contracts from

a set of insurance companies show that in 2012, for instance, hospitals paid premiums up to

288 million euros, while individual physicians paid 255 million euros to their own insurance

companies (ANIA 2014). When requesting an insurance contract, physicians’ individual claim

history does matter. Among other things, physicians are asked to report the number of claims

received in the last 5 years, whether she was previously insured with any other company, the

reasons why she wants to change insurer (e.g., the previous policy was not renewed, or the

previous insurer withdrew from the contract), the premium paid to the previous insurer, and

how far back she would like the retroactive coverage to go. Physicians must also specify

their medical specialties and gynecologists are separated into two categories: those who are
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involved in deliveries and those who are not. The former is considered riskier than the latter.4

2.2 Scheduled Damages and Why They Matter

Scheduled damages quantify the award to be granted based on the severity of the injury (i.e.,

percentage of disability) and the victim’s age, thereby minimizing judges’ discretion in the

assessment of compensation.5 For instance, the schedule applied by the court of Milan in

2002 sets the non-economic compensation at 19,704 euros for an 11% disability suffered by a

3-year-old child, whereas this figure would increase to 34,935 euros if the same child suffered

a 16% disability.

Given their structure, schedules are expected to remove the uncertainty of claim payouts

by affecting both their variance and average. So far, the literature on medical malpractice has

stressed the importance of reducing the average expected damage, almost disregarding the

dispersion of the damages distribution (Frakes and Jena 2016). Still, descriptive data show

that average compensation is often not a good approximation of the real financial burden

entailed by a medical error. For instance, in Lombardy, the average compensation granted for

a surgical error in the period 1999-2011 was 52,436 euros with a standard deviation of 160,726

euros.6 The standard deviation is 3 times the mean revealing a highly dispersed distribution.

The same holds true for diagnostic errors, which had a 3.3 ratio (mean 71,499; std. 236,669),

and therapeutic errors, which had a 3.7 ratio (mean 70,987; std. 264,441), while a 2.9 ratio

is registered when considering only Ob-Gyn. The skewness of the distribution of malpractice

compensation is also confirmed by other datasets, as shown by Jena et al. (2011).

A main strength of schedules is that by reducing the variance, they make the average

compensation truly representative of the distribution and remove the uncertainty of final

payouts. Theoretically as variance decreases, the average compensation could either increase,

decrease, or remain unchanged. In the Italian context, we can rule out that there was an

increase in the average compensation, as a main concern when implementing the policy was

to not affect the averages.

Italy has 165 courts of first instance, which, in the 1990s began to adopt scheduled

damages to provide clear guidance in setting non-economic compensation (i.e., 70% of the

final paid damages) for any case of personal injury (Comandé, 2005). Insurance companies

4This information has been recovered through standard contracts provided by the Lloyds.
5As stated by Mello and Kachalia (2010, p.23) “Schedules promote both horizontal equity (similar in-

juries received similar compensation) and vertical equity (more severe injuries receive higher compensation).
Schedules also serve the goal of absolute fairness in compensation-that is, setting damages to match (and not
exceed) societal expectations about what constitutes appropriate compensation for particular injuries.”

6Lombardy is the largest and most populated Italian region. It has approximately 10,000,000 inhabitants,
the equivalent of the combined population of Sweden and Finland.
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welcomed the policy and lobbied in its favor, in particular, to liquidate road traffic accidents

(Busnelli, 1988). Still, insurers were also clearly interested in avoiding an increase in the

average compensation. The same concern was shared by courts, which are the authorities

responsible for approving schedule implementation, as judges vote for their introduction.

Judges did not want to harm legal certainty by reverting the court’s precedents in terms of

average compensations for the same injuries.

Once in place, schedules were never repealed and are very unlikely to be waived (Bertoli

2014, and Bertoli and Grembi 2017c). For this to happen, judges must provide proper justifi-

cation and adapt their decisions to the greatest extent possible to the average compensation

granted in previous cases. In the Italian jurisprudence, scheduled damages, themselves, are

traditionally defined consistently with past decisions. Their level is set to be coherent with the

compensations most commonly granted. As a result, current rulings should not necessarily

reduce deterrence relative to past levels.7

Given the double effect on the mean and variance, schedules matter for both physicians

and hospitals, because they can affect the availability of insurance coverage as well as in- and

out-of-court litigation. Removing the uncertainty of payouts also means removing it from

the insurers’ estimations of their risk exposure. Hence, operating in the malpractice line

should become less complex with positive effects on the availability of malpractice coverages.

At the same time, an easier calculation of the expected payoffs increases the likelihood of

an out-of-court agreement, which has the advantages of being faster completion and less

publicity than a legal proceeding, thus representing a smaller source of stress for the parties

involved. On the victims’ side, schedules allow them to better evaluate the benefits of filing

a claim. Frivolous claims and/or claims for minor injuries might no longer be worth filing for

risk-loving plaintiffs, but trials could become a less fearful option for risk-averse plaintiffs. By

contrast, attorneys, who are paid on a fee-for-service basis, have lower incentives to accept

simple and less time-consuming cases.

To provide evidence of the impact of the policy on litigation and compensations, we

recovered data on insurance claims filed with commercial insurers that closed between 2000

and 2004.8 Still, such evidence has two main limitations. First, we rely on insurance claims

7Physicians continue to face criminal charges if any proof of professional misconduct is provided. Under
Italian criminal law, prosecutors do not have any discretion in terms of the case they can prosecute. Crim-
inal charges are mandatory in any case in which the prosecutor’s office receives a complaint, and filing a
criminal complaint is free. There was no change in the criminal liability of physicians over our observation
period. Additionally, as pointed out by Mello and Kachalia (2010), among the negative implications of the
unpredictability of damages awards, we count a weakened deterrence of medical errors. Hence, ex ante, it is
hard to say whether we should expect a decrease in deterrence due to the schedules introduction.

8Claims targeting individual physicians without the involvement of a hospital are not available. However,
under the Italian legal system, such a scenario is more likely in private practice cases than for deliveries
performed in a public hospital.
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because publicly available information on malpractice claims at either the court or out-of-

court level is not available. Second, the evidence we provide is based on the results at the

new equilibrium triggered by the policy. This means that the frequency of claims in the

post-policy period can be affected by both the effect of the policy on the incentives to file

a claim but also by the different behaviors adopted by the medical practitioners in the new

scenario.

We focus on four outcomes at the hospital level normalized by 100 beds: 1) claim fre-

quency; 2) the percentage of dismissed claims; 3) the average amount reserved per claim;

and 4) the variance of the average reserve per claim. Furthermore, from a dataset on the

public procurement procedures for malpractice insurance contracts, we collected the number

of insurers bidding in the tendering processes run by the hospitals included in our sample

between 2001 and 2004.9

Table 1 summarizes the results.10 After schedules introduction, although physicians are

expected to take higher risk potentially leading to more claims, hospitals have a lower proba-

bility of being sued, as claim frequency is negatively affected. A change in the composition of

claims contributes to this reduction, as is clear from the decrease in the frequency of dropped

claims. In fact, the result in column (2) suggests that claims are less likely to be dismissed;

thus, schedules discourage frivolous claims. This suggests less pressure on physicians and

hospitals, who are less likely to receive a claim and to go through a proceeding with low legal

merit. Both average reserves and their variance are lower under schedules, while the insur-

ance market responds to schedules introduction with a higher number of bidding insurers in

tenders for malpractice coverage.

Finally, we also recovered the annual number of new civil cases filed at each court included

in our observational sample and normalized this figure by the resident population at the court

district level. We cannot distinguish claims by type of case at the court level, so we address

all types of liability cases. The results in column (6) in Table 1 show a negative relationship

between schedules adoption and the number of new court cases.

Table 1, about here

Even though the ex ante effects of schedules are not necessarily clear-cut, the provided

9Public hospitals cannot go freely to the market to get an insurance contract; they need to go through
public procurement procedures. These procedures are somewhat demanding, to the extent that hospitals
often use brokers to manage them. The complexity and expensiveness of these procedures are the reasons
why insurance contracts have an average duration of 32 months.

10The coefficients have been estimated based on the following equation:Outcomejt = δ(Treatedj ∗Postt)+
τTreatedj + γt + πj + εiht where j can be either the court or the hospital. Postt is a dummy that captures
the post-treatment period, Treatedh is a dummy that identifies the treated hospitals, and δ identifies the
effect of schedules. γt represents year fixed effects to control for common shocks, while πj are hospital or
court fixed effects.
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evidence suggests that this policy ultimately leads to a decrease of malpractice pressure.

Physicians face a lower likelihood of being involved in a claim, of facing claims with low legal

merit, and of being required to attend to an open court hearing. At the same time, reserves

are more easily predictable and insurers are more willing to offer malpractice coverage.

2.3 Theoretical Expectations

Ex ante, it is difficult to theoretically predict the effect of a change in medical liability on

the selection of the delivery method. The main assumption is that healthcare practitioners

are concerned about facing a legal claim. Even when providers can obtain medical liability

insurance that reduces their financial risk, they, nevertheless, perceive malpractice claims

as a serious threat because they entail non-insurable costs, including serious reputational

damages (Sage, 2004) and significant psychological and time costs.11 However, the risk of

facing a claim cannot be eliminated, as it is correlated with the probability of committing an

error, which cannot be nullified even when taking precautions (Arlen and MacLeod 2005).

As a result, healthcare providers are commonly expected to make medical decisions while

considering both patients’ conditions and the risk of being sued in the event of mistakenly

performing a treatment. Within this framework, the conventional wisdom is to associate

lower medical liability with a decrease in the need for providers to protect themselves against

the risk of litigation. Since c-sections are traditionally classified as defensive medicine against

the risk of being sued,12 this approach predicts a reduction in c-section rates whenever there

is a decrease in medical liability. However, the existing evidence is mixed and challenges this

interpretation (Baldwin et al., 1995; Dubay et al., 1999; Currie and MacLeod, 2008; Yang et

al., 2009; Esposto, 2012; Shurtz, 2013).

To explain the conflicting evidence, more recent contributions attempt to adopt a broader

perspective. Three models best identify this attempt and are found in Currie and MacLeod

(2008), Shurtz (2014) and Frakes (2015). Currie and MacLeod (2008) model doctors’ deci-

sions as directly dependent on both the patient’s condition and on the probability of com-

mitting an error with possible legal consequences. In essence, they prove that the final effect

of a tort reform on the utilization rate of a procedure cannot be uniquely determined ex

ante on theoretical grounds. They provide a framework to interpret the observed changes

in medical decisions in response to the relative risk between performing and not performing

a procedure. If we move from a point at which the use of a procedure is excessive, which

11Seabury et al. (2013) show that doctors, on average, spend over 4 years of a 40-year career with an open
malpractice claim. However, there is no clear evidence on the magnitude of reputational costs.

12By performing c-sections, doctors reduce the risk to babies (i.e., the most expensive potential victim)
and can better control what actually happens in the delivery room.
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means that it is not related to medical factors, then the probability of committing an error or

experiencing adverse outcomes is higher with the use of that procedure than without it. This

means that whenever an increase in malpractice pressure strikes (i.e., physicians are held

more accountable), we expect a decrease in the incidence of that procedure rather than an

increase.13 As a result, the effects of tort reforms depend on the specific reform under consid-

eration: while the Joint and Several Liability (JSL) rule increases physicians’ accountability

and leads to a reduction in both the c-section rate and the number of labor complications,

caps on noneconomic damages increase them.

A further extension of this dynamic is provided by Shurtz (2014) and Frakes (2015) who

both stress the role of the financial incentives faced by practitioners.14 According to Shurtz

(2014), a doctor will perform a treatment at the margin up to the point at which the monetary

gains are offset by the risk of being sued in the event of an error. When c-sections are

profitable and overused, a reduction in medical liability will not affect the financial incentive

to perform a c-section on the marginal patient; instead, the reduction simply decreases the

malpractice risk associated with this decision. As a result, lower medical liability provides

doctors with greater discretion to follow financial incentives, and thus, the use of medically

unnecessary treatments might increase. Similarly, Frakes (2015) notes that a decrease in

liability may have the traditionally expected result (i.e., fewer procedures) if doctors have

weak financial motivations.

3 Empirical Analysis

3.1 Data

We use two unique datasets from the National Hospital Discharge Records (Schede di Dimis-

sione Ospedaliera - SDO). The first dataset contains records of all deliveries that took place

in Italian public hospitals between 2001 and 2004, whereas the second dataset provides in-

formation on newborns.15

According to national legislation, a malpractice claim against a hospital or its employees

13By contrast, if the non-performance of the treatment implies a higher risk of being sued in the event of
an error than the performance of the same treatment, such a variation in malpractice pressure leads to an
increase in the use of the treatment. Hence, studying outcomes other than delivery methods could lead to
different results.

14A seminal work that discusses the interaction between liability and financial incentives, but in a less
formalized way, is Kessler and McClellan (2002), who theorize that tort reforms decreasing liability, such as
caps, are less effective at reducing unnecessary treatments when there are strong monetary incentives from
managed care.

15Patient-level data on deliveries are not available before 2001. The two datasets come separately for
privacy reasons.
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must be filed in the court district in which the hospital is located. This institutional feature

allows us to exploit the geographical distribution of hospitals to identify the treated and

control groups. The treated hospitals are those located in a court district that adopted

schedules in 2002, while hospitals within the court district that did not switch to schedules

represent the control group. We identify our sample of interest in three ways. First, we use

the entire population of Italian public hospitals between January 2001 and December 2004

and provide evidence of differences among their observable characteristics. Then, to reduce

both observable and unobservable heterogeneities between the treated and control hospitals,

we focus on the deliveries that occurred in hospitals managed by the same LHA but that were

overseen by two different courts, of which only one switched to schedules in 2002. This means

that our final sample includes only treated and control hospitals located in the same LHA,16

as depicted in Figure 1 for the representative region of Sicily. This is a unique design in which

hospitals treating very similar patients and managed by the same administrative unit face

different levels of liability pressure due solely to their location. Finally, the available data

do not allow us to distinguish between emergency and planned c-sections. However, there

is a clear trend in the use of cesarean deliveries during the week. In Table B.1, we plot the

results of an OLS model in which the average number of performed c-sections is regressed

on the days of a week. The results confirm that c-sections are performed mostly during

workdays—as expected; thus, cesarean deliveries occurring on weekends are most likely to

be performed for emergency reasons (Amaral Garcia et al., 2015). To cope with this bias,

we exclude all weekend deliveries and provide the results with the inclusion of weekends in

Online Appendix B.

Figure 1, about here

The initial population analysis includes 587 hospitals (95 treated and 492 control), where

1,788,630 deliveries of 1,743,884 newborns took place, and these values decrease to 1,359,504

and 1,332,170, respectively, once weekend deliveries are not considered.17 When we focus

only on hospitals belonging to the same LHA but ruled by two different courts, of which only

one switched to schedules in 2002, we count 95,750 deliveries and 95,792 newborns in a total

of 41 hospitals. After dropping weekend deliveries, our main sample of interest includes a

total of 72,830 deliveries and 73,717 newborns from 22 treated and 19 control hospitals.

We perform t-tests on the main observable characteristics of both the overall population

of treated and control hospitals and on the smaller sample of treated and control hospitals

belonging to the same LHA. The objective is to check whether there are any major differences

16The average distance between treated and control hospitals is 29.5 miles.
17Data on mothers and newborns might differ in number of observations, due to twins and stillbirths.
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that could confound the estimated effect of our policy. We focus on hospitals’ operational

characteristics in the form of the number and composition of medical staff and the number

of wards and beds, as well as on the hospital’s overall treated population (i.e., case-mix

and entropy indexes). 18 As shown in Table 2 Panel (A), treated and control hospitals are

structurally different when we use the entire population of hospitals. However, when we

restrict the analysis to those hospitals within the same LHA, the observable characteristics

are balanced as shown in Panel (B) where none of the t-test values for the differences between

treated and control hospitals are statistically significant.

Table 2, about here

Tables A.2 and A.3 report the descriptive statistics. On average, nearly 38% of women

gave birth by c-section between 2001 and 2004.19 Since 1985, the World Health Organization

(WHO) has established a range of 10%-15% as an acceptable incidence of c-sections, and,

more recently, Healthy People 2010 confirmed this view by establishing a new target of 15%

for the performance of c-sections in the US. Hence, this evidence indicates a very high use of

cesarean deliveries that cannot be explained by the risk profile of mothers.20 Only 11 women

out of 100 present health conditions that would require the use of a c-section. Overall,

the majority of women were Italian and married; they were 30 years old, on average, and

approximately 8% reported preventable complications. Of newborns, 2.7% suffered from a

congenital anomaly, and 4.5% were negatively affected by some maternal conditions. On

average 5.8% of newborns exhibited complications due to the performance of a c-section,

while 22% were harmed during a vaginal delivery. Only 2% of newborns needed a breathing

intervention.

Figure 2 plots the monthly trends of the normalized— at month -12— incidence of cections

of treated and control hospitals. Treated and control hospitals report similar growth before

the adoption of schedules, while the trends begin to diverge after their adoption (i.e., month

0).

18This information is available only on an annual basis. The Case-Mix Index reflects the diversity and
disease severity in the overall population of patients in a given hospital. Entropy Index expresses the case-mix
dispersion in a given hospital, and thus the higher this index is, the more dispersed the care provided by a
given hospital.

19Italy, as well as Spain, is the country with the highest incidence of first time mothers older than 35 in
Europe (EUROSTAT 2018). Additionally, Italy has a public healthcare system, which means that a mother
has no way to be sure that her Ob-Gyn is going to be on duty during her delivery. A way to ensure the
presence of your own physician might be to agree to a c-section. There is no evidence that there was a
dramatic change in the age of mothers in the period 2001-2004 or a change in the attitude towards dealing
with a previously unknown Ob-Gyn in the same period. Hence, these drivers should not be seen as alternative
explanations for our results.

20These figures are in line with Italy’s performance in international rankings: it has the highest number
of births by c-section in Europe and one of the highest among the OECD countries (OECD, 2013; Meloni et
al., 2012; Ministero della Salute, 2011).
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Figure 2, about here

3.2 Main Outcomes

The decision to perform a c-section represents our main outcome of interest; thus, we use a

dummy C − section, which is equal to 1 if a woman gave birth by c-section and 0 otherwise.

In line with the model of Currie and MacLeod (2008), we expect an increase in the use of

c-sections, as the decrease in liability pressure triggered by schedules occurs in a context

of c-section overuse. However, it is possible that the patient population benefits from that

increase. If a higher cesarean rate is associated with better outcomes for mothers and/or

newborns, then arguing of an overuse of c-sections could be far-fetched, as the increase could

be explained by a change in medical needs. This is only indirectly detectable by checking the

incidence of preventable complications, which are our secondary outcomes. If preventable

complications do not decrease, then it becomes more difficult to argue that there are health

benefits for patients associated with the use of c-sections.

To capture the possible effects on maternal health, we use the variable Preventable, which

indicates whether the mother suffered any preventable delivery or post-delivery problems as

listed in Table 3.21 By the same token, we also include two outcomes that proxy for adverse

consequences on newborn health: C-section complications, and Breathing interventions.22

Although the most commonly used measure, the Apgar score, is not publicly available, these

outcomes should be considered reasonable alternatives. The first indicates whether the new-

born suffered any harm specific to the choice of a cesarean delivery, while the second captures

whether any attempts were made to improve newborn respiratory function (e.g., intubation,

ventilation, and respiratory maneuver).

Table 3, about here

3.3 Econometric Strategy

We identify the effect of a decrease in medical liability driven by the adoption of schedules

on Outcomeiht, for mother i delivering in hospital h at time t, using a difference-in-difference

(DD) approach. Because the only year in the period 2001-2004 when 18 courts implemented

21We also use an alternative definition of delivery problems, Traumas, which captures whether the mother
reported any preventable traumas usually associated with the type of delivery performed. In essence, we
derived Traumas by focusing on the preventable Patient Safety Indicators (PSI) developed by the Agency
for Healthcare Research and Quality (AHRQ) as in Iizuka (2013). Using this alternative measure does not
produce any significant effect. The results are available upon request.

22C-section complications for newborns captures whether there was a premature birth due to miscalcula-
tion of gestational age, whether there was any infant respiratory distress syndrome, and whether there were
any complications due to anesthesia, among other issues.
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schedules was 2002, Postt is a dummy that captures the post-treatment period, Treatedh is

a dummy that identifies the treated hospitals, and their interaction identifies the effect of

schedules using the DD estimator (δ) as defined by the model in Equation 1.

Outcomeiht = δ(Treatedh ∗ Postt) + τTreatedh + γt + πlha + λ(lha ∗m) + αm +X1
′

ihtσ +X2
′

ihtβ +X3
′

mhtρ+ εiht (1)

where γt are year fixed effects to control for common shocks. πlha are LHA fixed effects,

while λ captures the effect of the interaction between LHA fixed effects and monthly fixed

effects αm. Standard errors are clustered at the hospital level to address both possible serial

correlation problems (Bertrand et al., 2004) and because we expect heterogeneity in response

to the treatment at the hospital level (Abadie et al., 2017). To cope with the possible

inference problem due to a small number of clusters, we apply a wild bootstrap procedure.

We include three sets of covariates, that could predict the probability of having a c-section

as listed in Table 3, and we also present the results without any covariates. X1
′

iht groups

control variables for the risk profile of the mother, X2
′

iht considers the characteristics of the

mother other than her health conditions, such as her age, that may affect the type of delivery

or the incidence of complications, and X3
′

iht controls for the socio-economic characteristics of

the municipality of residence of the mother, which are potentially correlated with her health

status, such as her income level.23

When we perform the analysis on newborns, the model in Equation 1 is modified as

follows:

Outcomeiht = δ(Treatedh ∗ Postt) + τTreatedh + γt + πlha + λ(lha ∗m) + αm +X3
′

mhtρ+X4
′

ihtβ + εiht(2)

where X4
′

iht controls for any congenital anomaly suffered by the baby and for any mater-

nal conditions complicating the risk profile of the newborn. By worsening the health status

of the baby, these factors may affect the outcome of the delivery itself, that is, the prob-

ability of having complications, as well as the need for a breathing intervention. We also

estimate alternative specifications using hospital fixed effects to control for time-invariant

characteristics at the hospital level (e.g., practice styles) and hospital-month trends. We test

the robustness of our preferred specification in several ways, including the use of different

levels of clustering, as shown in Section 4.2.

23The results in which we add the covariate sets one at the time are provided in Table A.4. It is apparent
that the risk profile of the mother – X1

′

iht – groups the variables that highly predict the event of a c-section.
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Our DD identification relies on the exogeneity of the year of schedule introduction with

respect to the trend of medical malpractice claims. This is a plausible assumption for sev-

eral reasons. First, schedules apply to every case of personal injury, from car accidents to

workplace injury compensation, and the need to introduce them stemmed from the necessity

to help judges in assessing damage awards in road traffic accidents rather than in medical

malpractice cases (Busnelli, 1988). Hence, it is very unlikely that a court’s decision to imple-

ment scheduled damages depends on hospitals operating in the same court district or, more

generally, on malpractice claims. Supporting evidence in this respect is provided by Figure

A.1. If we divide court districts into quartiles based on the c-section rates, it is apparent

that, out of the total number of courts implementing schedules, a similar share falls into each

quartile (Figure A.1 (a)). The same holds if courts are assigned to different quartiles based on

the distribution of claim frequency (b), and judicial inefficiency as measured by civil backlog

(c).24 Second, there is no possibility of public hospitals engaging in forum shopping. Hospi-

tals always respond to any malpractice cases before the court of the district in which they

are located. Finally, since these are public hospitals, there is no room for strategic location.

Hospital location is not determined according to court district performance or policies but

according to the resident population’s needs and their accessibility. In addition, since 1968,

the creation of a new hospital has been subject to a population requirement of a minimum

of 25,000 inhabitants (Bertoli and Grembi 2017a).

4 Results

4.1 Effects of Schedules

Tables 4 and 5 show our average results. The likelihood of performing a c-section increases

in a statistically significant way. The magnitude of the effect, as shown by the coefficient

in Column (3), which is our preferred specification, is a 6.5 percentage-point increase in

the use of c-sections, which, at the sample mean, translates to an increase in c-sections of

17%. This incidence is higher than that estimated by Currie and MacLeod (2008) and could

depend on several factors. Our effects are estimated in a context of very similar facilities:

the nationwide effects are much lower. Tables A.6 and A.7 show the results based on the

entire population of deliveries during our observational period. The introduction of schedules

produces a 2.2 percentage-point increase in the use of c-sections in our preferred specification

in Column (3). This means that the probability of giving birth by c-section after the adoption

of schedules increases by 6% at the sample mean of c-sections (i.e., 0.37), which is very close

24Following Bertoli and Grembi (2017c), we use Backlogjt=
New Casesjt+Pending Casesjt

Closed Casesjt
- 1.
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to the 5.5% increase observed by Currie and MacLeod (2008). Second, we are estimating

only one policy change in our context, whereas the US context is often characterized by

the simultaneous implementation of several reforms, which in some cases (i.e., Joint and

Several Liability and Caps on Damages) are expected to have opposite effects (see Bertoli

and Grembi, 2018). Moreover, we are considering the effects in the very short run. It might

be possible that over a longer period of time (when other forces are also in place), the effect

is watered down. Finally, as it clearly appears from the heterogeneities analysis, this large

effect is mainly driven by certain types of hospitals that face specific incentive schemes and

that are realistically expected to deviate the most from an appropriate use of c-sections.

In Figure 3, we test our baseline estimation more rigorously in an event study framework.

We modify our preferred specification (Table 4 Column 3) to include monthly leads and

the (Treatedh ∗ Postt) dummy, taking January 2001 as the reference month. Plotting the

estimated coefficients shows the lack of any anticipatory effects, as we observe a statistically

significant increase of almost 5 percentage points only in the post-treatment period. However,

the jump in c-sections is not simultaneous with the policy introduction. Once we modify our

preferred specification to include both quarter leads and lags and take the first quarter of

2001 as the reference quarter, it becomes apparent that it took some time before the policy

generated practical effects. As shown in Figure 4, there is no statistically significant increase

during any quarter of the first year of schedules implementation (i.e., 2002), but the policy

begins to significantly affect the use of c-sections in quarter 5.

Figures 3 and 4, about here

The results for the secondary outcomes, referring to maternal and neonatal health, are

not statistically significant. However, these are somewhat noisy, and thus we cannot rule out

a decrease/increase in both maternal and neonatal complications. As cesarean complications

increase by 31% at the average mean, breathing interventions decrease by 20%. In Table A.8,

we report the confidence intervals in absolute and percentage terms for these outcomes. For

example, we cannot rule out that once c-sections increase, c-section complications for new-

borns decrease to 0.5 percentage points (-9.5%). The event study versions of these outcomes

do not reveal any particular trends, as shown in Figure 5.

Tables 4 and 5 and Figure 5, about here

In addition to directly affecting the health outcomes for mothers and newborns, the

observed increase in c-sections could imply a change in the level of appropriateness of these

procedures. For example, using data from New Jersey between 1997 and 2006, Currie and

MacLeod (2017) find that c-section rates were too low for high-risk mothers and too high
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for low-risk mothers. In the spirit of their paper, we estimate the probability of receiving a

c-section as a function of the maternal risk factors and use the resulting estimates to define 10

classes of medical risk (from 0.1 to 1). Figure 6 shows the c-section rates per class of medical

risk before and after the policy implementation. This comparison highlights that, while there

is an overall increase across all risk classes, those most affected seem to be those between 0.2

and 0.3 and those between 0.4 and 0.5, namely the cases for which the choice of a c-section

seems to be less appropriate. We take these results further dividing our observations into

three subsamples (i.e., high-, medium-, and low-risk deliveries) with which we separately

test our baseline model. As Table 6 makes clear, c-sections increase in all samples. However,

while high-risk mothers (5.6% of our population) have a 5.5% higher likelihood of receiving

a c-section, this probability increases by 19% for both medium- (6.9% of our population)

and low-risk (87.5% of our population) mothers. Overall, the mismatch between patient

conditions and the choice of a c-section increases, which further reinforces the argument that

the policy has primarily encouraged unnecessary procedures.

Figure 6 and Table 6, about here

Finally, we provide some back-of-the-envelope calculations of the first-order economic

implications of the increased use of c-sections.25 For the sake of simplicity, we assume that

the unnecessary c-sections observed would otherwise have been vaginal deliveries without

complications. Hence, to quantify the additional expenditures, we consider the DRG prices

for both cesarean and vaginal delivery without complications. According to the national DRG

list adopted in Italy during our period of interest, the weighted price of a c-section without

complications was 2,371 euros, whereas the corresponding price for a vaginal delivery without

complications was 956 euros. If we consider the impact of the policy as estimated by the DD,

a 17% increase in the use of c-sections corresponds to 4,705 additional cesarean deliveries

(i.e., 0.38*72,830=27,675 cesarean deliveries during the period 2001-2004). Overall, these

additional procedures cost 11,154,962 euros, while they would have cost 4,497,980 euros as

vaginal deliveries. This is equal to an overall waste of 6,656,982 euros, which means 1,415

wasted euros per delivery.

25We focus solely on the monetary consequences of c-section overuse. We cannot assess the health implica-
tions for women who undergo unnecessary cesarean sections, such as complications during future pregnancies
and deliveries. Another monetary consequence of schedules introduction could be related to a change in
litigation costs given the discussed effects that the policy has on trends in litigation (Section 2.2.). Still,
such a change is very difficult to measure. On the one hand, litigation costs could decrease as out-of-court
resolution becomes easier and claim duration could shorten. On the other hand, as observed by Mello and
Kachlia (2010), administrative costs might increase as, for example, there are taxes/fees that need to be paid
when depositing a litigation agreement.
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4.2 Validity and Robustness Checks

To defend the robustness of our results on cesarean deliveries, we perform several tests and

estimate alternative specifications. First, we check whether there was any change in the

number of deliveries managed by treated hospitals after the adoption of schedules, as the

increase in c-sections could have been driven by more managed deliveries. We also check

whether our results could have been driven by a change in the composition of the treated

patients: even if we prove that there is no statistically significant change in the number of

deliveries, there could have been a change in their composition. Second, we test the adoption

of schedules on a different sample of hospitals. This falsification test considers the hospitals

that belong to the same regions in which the hospitals in our preferred samples are located

but never experienced a change in schedules adoption status between 2001 and 2004. Finally,

we control for court fixed effects and we provide the results clustering at a more aggregate

level than hospitals, to determine how more conservative clustering affects our results.

In Table 7, we report the estimate of δ on a sample of monthly data at the hospital

level, where the outcome is the number of monthly hospital deliveries. Regardless of the

specification, there is no statistically significant effect of schedules adoption on the number

of managed deliveries. To rule out any reactions on the patients’ side, we need to assess more

than just the number of deliveries. The increase in the certainty of compensation could have

attracted riskier patients who decided to deliver in the treated hospitals rather than in a

nearby control hospital, because in the event of an adverse outcome, they knew what could

be expected in terms of non-economic compensation. According to this explanation, we could

detect more cesarean sections as a consequence of a change in the risk profile of deliveries.

To check for patient selection, we proceed in two ways. We estimate Equation 1 using two

dummies as outcomes of interest: Low−risk mothers and Low−weight newborns. Low−risk
mothers equals one if the mother does not present any pre-delivery risk conditions,26 while

Low − weight newborns equals one if the newborn was underweight for her gestational age.

Then, we checked whether the policy affects the predicted probability of receiving a c-section

(PPCiht) as in Baiker et al. (2006). If schedules adoption modifies the PPC as a function

of maternal risk factors at the hospital level, then it means that there is a change in patient

composition.

Table 8 shows that there is no change in the probability of treating a low-risk mother,

in the predicted probability of receiving a c-section as a function of maternal risk factors, or

26According to the medical literature, a low-risk mother is any woman who does not present any of the
following pre-delivery risk conditions: fetus malposition, previous c-section, diabetes, prolonged pregnancy,
early labor, poor or excessive fetal growth, multiple gestation, fetal abnormality, antepartum hemorrhage,
placenta previa, pre-eclampsia, eclampsia, toxemia, hypertension, polyhydramnios, oligohydramnios, and
infection of the amniotic cavity.
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in the probability of facing a low-weight newborn for treated hospitals after the adoption of

schedules. In fact, even though the results would point in the direction of a 4.4% decrease in

low-risk mothers, a 1.6% increase in PPC and a 13.6% increase in low-weight babies, none

of these findings is statistically significant with our without controls. Hence, it is difficult to

argue that patient selection explains our effect.

Tables 7 and 8, about here

We then estimate Equation 1 considering only hospitals overseen by courts not switching

to schedules in 2002. Our analysis relies on the assumption that schedules are the only

relevant policy affecting medical liability in the observational period. If this is the case, we

should not detect any changes in the trends of cesarean sections for hospitals governed by

courts that did not switch to schedules in 2002. We consider all the hospitals located in

the same regions of our main sample. The treated are now hospitals operating in a court

district that always applied schedules, while the control hospitals operate in court districts

that never used schedules. As is apparent from Table 9, when we assess the effect of a false

adoption of schedules in 2002, no effect is observed. In Online Appendix B, we estimate

all the main specifications and validity tests without dropping the weekend deliveries. The

results confirm our baseline effects, although, as expected, their magnitude is lower.

Finally, we test the results on c-sections by adding the court fixed effects and clustering

the standard errors at levels different from hospitals, such as the LHA level and the court

level. The idea of using court fixed effects is to control for the time-invariant characteristics

that might have affected the decision to adopt schedules in the first place, such as the political

backgrounds of judges belonging to the same court, among others. Schedules are believed

to enhance the sense of social justice. Table 10 provides the results. All levels of clustering

considered may again raise concerns about the potential problems associated with the low

number of clusters. For this reason, we also apply the correction for the small number of

clusters by using wild score bootstrapping.

Tables 9 and 10

4.3 Who Performs More Cesarean Sections?

The assessment of the average effect of a decrease in medical liability pressure provides unclear

policy implications per se. Tort reforms do not specifically target medical injuries but refer to

all types of personal injuries, as in our case. The richness of our dataset allows us to identify

the drivers of hospital response and, thus, provide more meaningful policy implications. In
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particular, we focus on three dimensions that are expected to play a role: hospital quality,

other sources of liability pressure, and financial incentives.

Other things being equal, the increase in medically unnecessary c-sections is expected to

be lower in high-quality hospitals than in low-quality ones. High quality denotes appropri-

ateness, effectiveness, and a critical mass of highly skilled doctors. In high-quality facilities,

doctors should have less room for strategic behavior, and medical decisions should be less

affected by factors other than patients’ medical conditions. We proxy for hospital quality

with the number of yearly deliveries, following the strand of literature that matches high

volumes of a procedure to better quality, due to a learning-by-doing process (Nueld Institute

for Health, 1996; Kizer, 2003; Sound, 2010; Kristensen et al., 2014; Avdic et al., 2019).27

The higher the number of mothers giving birth in a hospital, the better the hospital should

be at coping with both deliveries and their unexpected consequences, meaning that there is

a better match between the type of delivery and the type of patient. We define high/low vol-

umes following a 2006 Italian law, which established 500 deliveries per year as the minimum

number of procedures that a birth center should manage to be authorized to operate by the

National Health System.

Second, if we demonstrate that there is a change in the liability pressure, it is important

to understand how this interacts with other factors affecting medical liability pressure. We

identify two main factors: (1) the level of civil backlog of the court district in which a hospital

is located, which proxies for inefficiency in the judiciary system, and (2) the actual level of

schedules, as proxied by the monetary value of a 25% disability.

Italian courts rank poorly in world rankings of judiciary performance, with a significant

degree of within-country heterogeneity. One common parameter for these rankings is the

average duration of a first-instance decision. As the average length of civil trials is highly

correlated with the level of backlog, we use this latter measure to proxy judicial performance.

The level of backlog measures the pending caseload of a court in a given year against the

court’s actual capacity to dispose of cases during the same year.28 When the backlog index

equals 0, all the entering and pending cases at time t are solved, which is our benchmark

for efficiency. A higher level of court inefficiency in settling civil cases might capture a lower

level of deterrence for both physicians and hospitals. Hence, we expect more use of c-sections

when courts are inefficient. We take the mean value of civil backlog and define courts with

above-mean values of backlog as more inefficient.

We provide two measures of liability pressure related to the level of schedules. Courts

27Buzzacchi et al. (2016) also provide descriptive evidence on the positive impact of volume on malpractice
claims.

28Information on the duration of medical malpractice cases is not available. There is no available infor-
mation on the number of pending malpractice cases per court.
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construct their schedules; thus, different monetary values can be assigned to given percentages

of disability. The introduction of low schedules allows healthcare providers to enjoy the same

increase in certainty on what they have to pay, but overall, they need to pay less than those

governed by a high-schedule court.29 We define high (low) schedules as those above (below)

the mean value of scheduled damages for a disability of 25% and we use two ages for the

weights: 40 and 60 years old. As a consequence, we expect to observe a higher increase in

c-sections in hospitals subjected to low schedules.

Finally, financial incentives are also expected to interact with the adoption of schedules.

Doctors and hospitals respond to monetary incentives (Gruber et al., 1999; Grant, 2009;

Cavalieri et al., 2014; Johnson and Rehavi, 2016). Consistent with the literature, we expect

that the greater the difference in the reimbursement between a cesarean and a vaginal delivery,

the greater the incentive to perform a c-section would be. We define a high (low) difference

in the reimbursement as a difference above (below) the mean value of DRG prices. DRG

tariffs in Italy differ across and within regions whenever regions decide to apply different

reimbursements to adjust for differences across hospitals (Bertoli and Grembi 2017b).

We generate dummies, D, for each channel and interact them with Treatedh ∗Postt. For

each driver, we report the results for Treatedh ∗ Postt in each subsample defined by D and

the significance of the difference between the two samples.30 The results of this analysis are

reported in Table 11. As expected, schedules trigger more medically unnecessary cesarean

sections in hospitals with the following characteristics: lower quality standards due to smaller

size, (2) lower perceived deterrence from the judiciary system due to inefficiency, (3) lower

levels of schedules, and (4) higher financial incentives. We also plot the pre-trends for λ in

Figure A.2 using quarter leads and the last quarter of 2001 as the reference quarter.

Table 11, about here

5 Concluding Remarks

This paper makes an important contribution by highlighting that optimal regulation is likely

to be a function of a jurisdiction’s legal system. A problem with tort reforms, especially in

29These differences have been considered unfair to potential victims. This is why a new regulation was
implemented in 2016 to promote the adoption of a national schedule for personal injuries.

30The significance of the difference between the coefficients of Treatedh ∗ Postt in the two subsamples is
the parameter λ in the following model:

Csectioniht = δ(Treatedh ∗ Postt) + ρ(Treatedh ∗ Postt ∗D) + αD + γt + ωh +X1
′
ihtσ +X2

′
ihtβ +X3

′
mhtτ + πlha + λ(lha ∗m) + αm + εiht

where D is the dummy for each channel. For instance, for the quality channel, D= 1 if the hospital
performs more than 500 deliveries per year.
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the most studied context of the US, is that they have been repealed on several occasions soon

after their introduction and that reforms that are expected to produce different effects, such

as joint and several liability and caps on damages, are often jointly introduced (Bertoli and

Grembi, 2018). This is why the empirical evaluation we provide is unique. By exploiting the

implementation of schedules at the court district level in Italy, we study whether a reduction

in medical liability affects the use of delivery methods in the context of childbirth.

During our period of observation, 2001-2004, 18 courts implemented schedules in 2002.

Since hospital location determines the court in which a claim must be filed, medical liability

decreases only for those hospitals overseen by courts that switched to schedules. Applying

a DD estimation, we show that hospitals react to a decrease in medical liability by increas-

ing the use of the more intensive and less appropriate treatments. In particular, schedules

incentivize the performance of c-sections, which increase by 17% after their introduction.

Neither maternal nor newborn health turn out to be statistically affected by these addi-

tional c-sections, which can therefore be classified as unnecessary procedures. Based on the

weighted DRG prices of a c-section and vaginal delivery without complications during our

observational period, back-of-the-envelope calculations suggest that such an increase in c-

sections would have led to an overall increased expenditure of 6,656,982 euros (i.e., 1,415

additional euros per delivery).

Our results support the findings in Currie and MacLeod (2008) by confirming that, in a

context of c-section overuse, a decrease in liability does not discourage c-sections; instead, it

may provide doctors with additional incentives to perform them. The role played by these

additional incentives appears to be even stronger in Italy than in the US. We provide an

in-depth perspective on this point through the analysis of the channels which reveals that

the opportunistic behavior of doctors also depends on the characteristics of the hospitals and

of the environment in which they operate. In particular, the hospitals that are more prone

to respond to lower liability by increasing the number of c-sections are low-quality hospitals,

hospitals subject to a more inefficient court, those facing lower levels of schedules, and those

able to benefit more from the financial incentives of performing a c-section.
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Tables and figures

Figure 1: Example of Schedules adoption and Hospital Distribution (2001-2004)

Notes: The figure presents the region of Sicily as a representative example. Court districts’ borders are in black. White areas
identify court districts that do not apply schedules of non-economic damages. Grey striped areas identify court districts that
apply schedules. Black dots and triangles represent public hospitals. Triangles are the unit used in the main dataset. Dots
are the unit used in the falsification test. Thicker borders identify the borders of the LHAs governed by two different courts,
one with and one without scheduled damages. On the left, we plot the figure with 2001 data, and on the right, we plot the
figure with 2002 data.

Figure 2: Monthly C-sections (Ratio)

Notes: The figure shows the average cesarean section rate per month
for treated and control hospitals. Month 0 represents the month in
which schedules were adopted. The values of the series are normalized
by the cesarean section rate at month -12.
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Table 1: Schedule and Malpractice Insurance Claim Outcomes

Frequency Drop Reserves Var Number of New Compensation
Insurers Claims

(1) (2) (3) (4) (5) (6) (7)

Schedules -0.011*** -0.005*** -132.077*** -61,655.816*** 0.165*** -0.002* -132.470***
(0.000) (0.000) (30.404) (15,344.910) (0.000) (0.001) (10.864)

Year FE X X X X X X X
Provider FE X X X X X X
Court FE X X X X X X X

Obs. 99 99 83 78 30 92 49
Mean 0.188 0.083 248.983 259,681.700 0.500 0.007 123.885

Notes: For columns (1)-(4), we use the information collected on 4,422 malpractice insurance claims filed with commercial

insurers in Italy and that closed between 2000 and 2004. Schedules is equal to 1 if the court district in which the hospital

is located implemented schedules in 2002. All outcomes are expressed at the hospital level and normalized by the total
number of beds in the hospital. Frequency represents the annual number of claims per hospital. Drop identifies the annual

number of claims dropped before the end of the proceeding. Reserves represents the average reserve paid at the hospital

level. Reserves and Compensations are in 2015 euros. For column (5), we use the information collected on the 30 bidding
processes for malpractice insurance that were run between 2001 and 2004 by the hospitals included in our LHA sample.

Number of Insurers represents the number of bidders in the tendering process. In model (5), we also control for LHA fixed

effects, the type of awarding criterion and the presence of a broker. We also include the overall population, the population
older than 65, the foreign population and the average income at the LHA level. In model (6), we use information on the

courts belonging to our LHA sample between 2001 and 2004. New Claims is the ratio between the annual new claims

received by a court and the resident population in the court district. Robust standard errors are in parentheses. These
are clustered at the hospital level for models (1)-(5) and at the court level for model (6). Significance at the 10% level is
represented by *, at the 5% level by **, and at the 1% level by ***.

30



Table 2: Balance of the Observables

Control Treated

Obs. Mean Std. Dev. Obs. Mean Std. Dev. Diff. T-test p-value

Panel A: All Hospitals

Nurse 1,836 398 428 349 259 201 139 5.930 0.000

Doctors 1,836 171 186 349 107 90 64 06.261 .000

Personnel 1,836 913 1041 349 580 508 333 5.839 0.000

Beds 1,836 330 329 349 224 162 106 5.894 0.000

Used Beds 1,836 312 313 349 215 158 98 5.706 0.000

Wards 1,836 20 19 349 14 10 6 5.668 0.000

Used Wards 1,836 18 17 349 12 8 6 5.924 0.000

Discharges 1,836 12,303 12,051 349 9002 6,278 3,301 4.889 0.000

Case-Mix Index 1,836 0.928 0.139 349 0.056 0.108 0.072 9.229 0.000

Entropy Index 1,836 2.135 0.155 349 2.105 0.146 0.030 3.350 0.001

Panel B: Hospitals within the LHA Sample

Nurse 76 281 269 88 271 219 9 0.243 0.809

Doctors 76 131 126 88 122 114 9 0.489 0.625

Personnel 76 667 689 88 621 594 46 0.459 0.647

Beds 76 240 222 88 246 189 -6 -0.200 0.842

Used Beds 76 231 220 88 236 180 -5 -0.173 0.863

Wards 76 17 16 88 15 13 1 0.587 0.558

Used Wards 76 15 16 88 14 12 0.8 0.340 0.734

Discharges 76 9,637 8,098 88 10,304 6,602 -666 -0.580 0.563

Case-Mix Index 76 0.877 0.164 77 0.864 0.138 0.013 0.532 0.595

Entropy Index 76 2.113 0.126 77 2.138 0.099 -0.026 -1.402 0.163

Notes: Here we perform t-tests because data at the hospital level are available only annually (2001-2004). Case-Mix Index
reflects the diversity and disease severity in the overall population of patients in a given hospital. Entropy Index expresses the
case-mix dispersion in a given hospital, thus the higher this index, the more dispersed the care provided by a given hospital.
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Figure 3: Anticipatory Effects (Leads) and the Treatment

Notes: The figure plots the monthly leads, with a confidence interval of 95%. January
2002 is the month in which schedules were adopted. The reference month is January
2001.

Figure 4: C-sections: Leads and Lags

Notes: The figure plots the leads and lags by quarter, with a confidence interval of 95%.
Jan-March 2002 is the quarter in which schedules were adopted. The reference quarter is
Jan-March 2001.
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Figure 5: Secondary Outcomes: Leads and Lags

(a) Preventable complications

(b) C-section complications

(c) Breathing Interventions

Notes: The figure plots the leads and lags by quarter, with a con-
fidence interval of 95%. Jan-March 2002 is the quarter in which
schedules were adopted. The reference quarter is Jan-March 2001.
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Table 4: DD - Mothers Main Results

(1) (2) (3) (4) (5)

Panel A: C-sections

δ 0.079*** 0.072*** 0.065*** 0.074*** 0.065***

(0.026) (0.000) (0.000) (0.024) (0.021)

Obs. 72,830 72,830 72,830 72,830 72,830

Mean 0.380 0.380 0.380 0.380 0.380

Panel B: Preventable Complications

δ 0.002 0.002 0.000 0.003 0.000

(0.016) (0.015) (0.056) (0.011) (0.004)

Obs. 72,830 72,830 72,830 72,830 72,830

Mean 0.083 0.083 0.083 0.083 0.083

Hospital FE X X X X

Treated X

Year FE X X X

Month FE X X X X X

Hosp-month trend X X

Post X X

LHA-time interactions X X X X X

LHA FE X X X X X

Controls X X

Notes: Controls include X1, X2 and X3 when outcomes refer to mothers, as listed in Table 3. Coeffi-
cients are estimated with a linear probability model. Standard errors are clustered at the hospital level
in parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at the 1%
level by ***.
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Table 5: DD - Newborns Main Results

(1) (2) (3) (4) (5)

Panel A: C-sections Complications

δ 0.020 0.021 0.018 0.019 0.017
(0.015) (0.015) (0.012) (0.015) (0.013)

Obs. 73,717 73,717 73,717 73,717 73,717
Mean 0.058 0.058 0.058 0.058 0.058

Panel B: Breathing Intervention
6

δ -0.003 -0.003 -0.004 -0.003 -0.004
(0.006) (0.006) (0.006) (0.007) (0.006)

Obs. 73,717 73,717 73,717 73,717 73,717
Mean 0.020 0.020 0.020 0.020 0.020

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Controls include X3 and X4, as listed in Table 3. Coefficients are estimated with a linear
probability model. Robust standard errors clustered at the hospital level are in parentheses.
Significance at the 10% level is represented by *, at the 5% level by **, and at the 1% level by
***.
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Figure 6: Patient Risk Profile and the Use of C-section

Notes: The figure plots the c-section rates per class of medical risk before and
after the introduction of schedules in 2002.

Table 6: DD - C-sections by Risk Classes

High risk Medium risk Low risk

δ 0.055*** 0.094* 0.063***
(0.021) (0.052) (0.000)

Obs. 5,056 4,116 63,658
Mean 0.890 0.500 0.331

Hospital FE X X X
Year FE X X X
Month FE X X X
LHA FE X X X
LHA-time interactions X X X
Controls X X X

Notes: Controls include X1, X2 and X3, as listed in Table 3. Coefficients are estimated
with a linear probability model. Robust standard errors clustered at the hospital level

are in parentheses. Significance at the 10% level is represented by *, at the 5% level by

**, and at the 1% level by ***.
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Table 7: Number of Deliveries

(1) (2) (3)

δ 2.908 3.216 3.482
(2.268) (2.200) (2.238)

Obs. 1,951 1,951 1,951
Mean 37.330 37.330 37.330

Hospital FE X X
Treated X
Year FE X X X
Month FE X X X
Hospital-month trend X
Post X
LHA FE X X X
LHA-time interactions X X X

Notes: For these results, we use a dataset at the hospital-month
level, which explains the number of total observations. The

monthly trend is a linear trend. Robust standard errors clustered

at the hospital level are in parentheses. Significance at the 10%
level is represented by *, at the 5% level by **, and at the 1% level
by ***.
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Table 8: Patient Composition

Panel A: Low-Risk Mothers
δ -0.037 -0.030

(0.027) (0.024)

Obs. 72,830 72,830
Mean 0.676 0.676

Panel B: Predicted Probability of a C-section
δ 0.007 0.006

(0.005) (0.004)

Obs. 72,830 72,830
Mean 0.365 0.365

Panel C: Low-Weight Newborns
δ 0.007 0.006

(0.009) (0.008)

Obs. 73,717 73,717
Mean 0.044 0.044

Hospital FE X X
Year FE X X
Month FE X X
LHA-time interactions X X
LHA FE X X
Controls X

Notes: Controls include X1, X2 and X3 when the outcome is

Low − Risk; X3, Married and Italy when the outcome is Pre-
dicted Probability of a C-section; or X3 and X4 when the outcome is

Low−Weight, as listed in Table 3. Robust standard errors clustered

at the hospital level are in parentheses. Significance at the 10% level
is represented by *, at the 5% level by **, and at the 1% level by

***.
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Table 9: Hospitals Always Covered by Schedules

(1) (2) (3) (4) (5)

C-sections

δ -0.001 0.000 -0.002 -0.002 -0.003
(0.008) (0.008) (0.008) (0.008) (0.008)

Obs. 549,525 549,525 549,525 549,525 549,525
Mean 0.355 0.355 0.355 0.355 0.355

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Here we consider all hospitals belonging to the same regions as in the sample used for

the main analysis, but the treated are those always covered by schedules and the controls are
those hospitals never applying schedules between 2001 and 2004. δ is the interaction between

always being treated and the dummy for the period post-2002. Controls include X1, X2, and
X3 as listed in Table 3. Robust standard errors clustered at the hospital level are in parentheses.
Significance at the 10% level is represented by *, at the 5% level by **, and at the 1% level by

***.

40



Table 10: DD - Robustness Checks on C-section

(1) (2) (3) (4) (5)

Panel B: Cluster at the LHA Level

δ 0.079** 0.072** 0.065** 0.074** 0.065**
(0.039) (0.032) (0.033) (0.031) (0.032)

Obs. 72,830 72,830 72,830 72,830 72,830
Mean 0.380 0.380 0.380 0.380 0.380

Panel C: Cluster at the Court Level

δ 0.079*** 0.072** 0.065** 0.074** 0.065***
(0.030) (0.034) (0.029) (0.031) (0.025)

Obs. 72,830 72,830 72,830 72,830 72,830
Mean 0.380 0.380 0.380 0.380 0.380

Panel D: Cluster at the Court Level & Court FE

δ 0.079*** 0.072*** 0.065** 0.074** 0.065**
(0.000) (0.000) (0.027) (0.034) (0.030)

Obs. 72,830 72,830 72,830 72,830 72,830
Mean 0.380 0.380 0.380 0.380 0.380

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Controls include X1, X2 and X3 when outcomes refer to mothers, as listed in Table
3. Coefficients are estimated with a linear probability model. Significance at the 10% level
is represented by *, at the 5% level by **, and at the 1% level by ***.
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Table 11: Drivers of C-section Overuse

Quality Liability Pressure Financial Incentives

Delivery Court Schedules Level Reimbursement
Volumes Backlog 40 yrs 60 yrs

Below 500 Low Low Low Low
δ 0.104*** 0.048*** 0.117*** 0.116** 0.003

(0.000) (0.018) (0.044) (0.044)) (0.039)

Above 500 High High High High
δ 0.046 0.123*** 0.042 0.042 0.081*

(0.033) (0.036) (0.061) (0.058) (0.047)

Diff. -0.058** 0.075** -0.074* -0.074** 0.078***
(0.033) (0.031) (0.042) (0.037) (0.027)

Obs. 72,830 72,830 72,830 72,830 72,830

Notes: Below 500 indicates that the annual number of deliveries that occurred in a hospital is fewer than
500; Above 500 indicates that this number is higher than 500. 40 yrs and 60 yrs indicate the level of

the damage in case of a 25% disability suffered by a 40 and 60 year old person respectively. Low Level

indicates a below-mean value, and High Level indicates an above-mean value. In each specification we
control for the year fixed effects, LHA fixed effects, month fix effects, LHA-month interactions, the three

sets of controls, and a dummy for the treated hospitals. Controls include X1, X2, and X3, as listed in
Table 3. Robust standard errors clustered at the hospital level are in parentheses. Significance at the
10% level is represented by *, at the 5% level by **, and at the 1% level by ***.
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Online Appendix A: Additional Figures and Tables

This Appendix provides additional tables and figures, which are also discussed in the paper.
In particular, we present the following:

• Example of Schedules (Table A.1);

• Descriptive Statistics (Tables A.2 and A.3 );

• Covariate Sets Added One by One - Mother Results (Table A.4);

• Covariate Sets Added One by One - Newborn Results (Table A.5);

• Distribution of Courts Implementing Schedules (Figure A.1);

• Mothers Main Results at the National Level (Table A.6);

• Newborns Main Results at the National Level (Table A.7);

• Relationship Between Schedules and the Secondary Outcomes (Confidence Intervals)
(Table A.8);

• Pre-trends of the Heterogeneous Effects (Figure A.2).

Table A.1: Example of Schedules

Age
1 2 3 4 5 6 7 8

Age Index

Point 1.000 0.995 0.990 0.985 0.980 0.975 0.970 0.965
value

Disability

10% 1,729.83 17,298.34 17,211.84 17,125.32 17,038.86 16,952.37 16,865.88 16,779.39 16.692.89
11% 1,809.41 19,903.47 19,803.95 19,704.43 19,604.91 19,505.40 19,405.88 19,306.36 19,206.84
12% 1,888.40 22,660.82 22,547.52 22,434.21 22,320.91 22,207.60 22,904.30 21,981.00 21,867.69
13% 1,967.97 25,583.66 25,455.74 25,327.83 25,199.91 25,071.99 24,944.07 24,816.15 24,688.23
14% 2,046.97 28,657.58 28,514.29 28,371.00 28,227.71 28,084.43 27,941.14 27,797.85 27,654.56
15% 2,216.54 31,898.13 31,738.64 31,579.15 31,419.66 31,260.17 31,100.68 30,941.19 30,781.70
16% 2,205.54 35,288.61 35,112.16 34.935.72 34,759.28 34,582.83 34,406.39 34,229.95 34,053.51
17% 2,285.11 38,846.87 38,652.64 38,458.41 38,264.17 38,069.94 37,875.70 37,681.47 37,487.23
18% 2,364.11 42,553.91 42,341.14 42,128.37 41,915.60 41,702.83 41,490.06 41,277.29 41,064.52
19% 2,443.68 46,429.89 46,197.74 45,965.59 45,733.44 45,501.29 45,269.14 45,036.99 44,804.84
20% 2,522.67 50,452.48 50,201.21 49,948.95 49,696.68 49,444.41 49,192.14 48,939.88 48,687.61

Notes: Values are expressed in 2002 euros and taken from the reference table adopted by the Court of Milan in 2002. In the case of 10%
disability suffered by a 3-year-old victim, the reference compensation amounts to 17,125.32 euros, which is obtained by multiplying

the monetary percentage point value (1,729.83 euros) by ten by the age index (0.990). This mechanism foresees the simultaneous
application of two criteria: (i) a progressive criterion for the determination of the monetary point values of the disability percentages,
and (ii) a regressive criterion with respect to the age of the injured party. According to the first criterion, the compensation varies
unevenly and more rapidly as the severity of the injury increases. In contrast, the regressive criterion reflects the fact that, considering

the average possible lifetime of a person, a victim who has been harmed at a younger age would bear the consequences of the physical
impairment for a longer period than an older victim (De Paola and Avigliano 2009).
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Table A.2: Descriptive Statistics

Total Treated Control

Outcomes at the mother level

C-section 0.380 0.385 0.373
(0.485) (0.487) (0.484)

Preventable 0.083 0.086 0.079
(0.276) (0.281) (0.269)

Controls at the mother level

Age19 0.021 0.023 0.019
(0.143) (0.149) (0.135)

Age20 24 0.115 0.120 0.108
(0.319) (0.325) (0.310)

Age25 29 0.296 0.296 0.291
(0.455) (0.456) (0.454)

Age30 34 0.350 0.342 0.359
(0.477) (0.474) (0.480)

Age35 39 0.186 0.185 0.187
(0.389) (0.388) (0.390)

Age40 0.036 0.035 0.037
(0.185) (0.183) (0.188)

Italy 0.931 0.933 0.927
(0.254) (0.249) (0.260)

Married 0.763 0.790 0.731
(0.425) (0.407) (0.443)

Risk Factors 0.113 0.111 0.115
(0.316) (0.314) (0.319)

Controls at the mother municipality level

Average Income (2015 euro) 17,104 16,904 17,350
(2,934) (2,951) (2,893)

Altitude (m) 687.668 637.892 748.923
(491.707) (445.861) (536.543)

Low Urbanization 0.269 0.298 0.232
(0.443) (0.458) (0.422)

Medium Urbanization 0.636 0.652 0.617
(0.481) (0.476) (0.486)

High Urbanization 0.095 0.050 0.151
(0.293) (0.218) (0.358)

Education 0.060 0.059 0.061
(0.029) (0.027) (0.031)

Obs. 72,830 40,180 32,650

Notes: Outcomes are described in Table 3. Risk Factors captures the inci-

dence of risk factors, as described by dummies in Cov1 of Table 3. Italy is
equal to 1 if the mother is Italian and 0 otherwise. Income is in 2015 euros.

Education is the share of municipal residents with a college degree, as measured

in the 2001 Census data. Urbanization captures both population density per
square kilometer and the municipality dimension. It is provided by the National

Institute of Statistics, as measured in the 2001 Census data. Sea Level is in me-

ters. Variables at the mother level are available through the patient discharge
records, while variables at the mothers’ municipality level are available through

the Italian National Institute of Statistics.
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Table A.3: Descriptive Statistics (Cont’d)

Total Treated Control

Outcomes at the newborn level

Cesarean Complications 0.058 0.066 0.048
(0.234) (0.248) (0.213)

Breathing Interventions 0.020 0.015 0.027
(0.140) (0.121) (0.162)

Controls at the newborn level

Congenital anomalies 0.027 0.026 0.029
(0.162) (0.158) (0.167)

Maternal conditions 0.045 0.049 0.040
(0.208) (0.216) (0.196)

Obs. 73,717 42,630 31,087

Notes: Outcomes is described in Table 3. Income is in 2015 euros.

Education is the share of municipal residents with a college degree as
measured in the 2001 Census data. Urbanization captures both popula-

tion density per square kilometer and the municipality dimension. It is

provided by the National Institute of Statistics as measured in the 2001
Census data. Sea level is in meters. Variables at the mother level are avail-

able through the patient discharge records, while variables at the mothers’
municipality level are available through the Italian National Institute of
Statistics.
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Table A.4: Covariate Sets Added One by One - Mother Results

X1
′

iht X2
′

iht X3
′

iht

Risk Mother Extra Municipality
Factors Characteristics Characteristics

C-section 0.065*** 0.071*** 0.071***
(0.000) (0.000) (0.000)

Preventable Complications - 0.000 0.003 0.003
(0.000) (0.013) (0.049)

Obs. 72,830 72,830 72,830

Hospital FE X X X
Year FE X X X
Month FE X X X
LHA-time interactions X X X
LHA FE X X X

Notes: Robust standard errors clustered at the hospital level are in parentheses. Significance at
the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***.

Table A.5: Covariates Sets Added One by One - Newborn results

X3
′

iht X4
′

iht

Municipality Newborn
Characteristics Risk Profile

Cesarean complications 0.018 0.020
(0.013) (0.014)

Breathing complications -0.004 -0.003
(0.006) (0.007)

Obs. 73,717 73,717

Hospital FE X X
Year FE X X
Month FE X X
LHA-time interactions X
LHA FE X X

Notes: Robust standard errors clustered at the hospital level are in paren-

theses. Significance at the 10% level is represented by *, at the 5% level
by **, and at the 1% level by ***.
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Figure A.1: Distribution of Courts Implementing Schedules

(a) C-section rates

(b) Claim frequency

(c) Civil backlog

Notes: The figure shows the share of schedules implementing
schedules that falls into each quartile of the distribution of c-
section rates (a), claim frequency (b), and court civil backlog
(c).
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Table A.6: DD - Mothers Main Results at the National Level

(1) (2) (3)

Panel A: C-sections

δ 0.023*** 0.022** 0.022***
(0.009) (0.009) (0.009)

Obs. 1,359,504 1,359,504 1,359,504
Mean 0.371 0.371 0.371

Panel B: Preventable Complications

δ -0.008 -0.006 -0.004
(0.006) (0.006) (0.006)

Obs. 1,359,504 1,359,504 1,359,504
Mean 0.102 0.102 0.102

Hospital FE X X
Treated X
Year FE X X X
Month FE X X X
LHA FE X X X
LHA-time interactions X X X
Controls X

Notes: Controls include X1, X2 and X3 when outcomes refer to mothers, as
listed in Table 3. Coefficients are estimated with a linear probability model.
Robust standard errors clustered at the hospital level are in parentheses.
Significance at the 10% level is represented by *, at the 5% level by **, and
at the 1% level by ***.
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Table A.7: DD - Newborns Main Results at the National Level

(1) (2) (3)

Panel A: Csections Complications

δ 0.003 0.003 0.003
(0.005) (0.005) (0.005)

Obs. 1,332,170 1,332,170 1,332,170
Mean 0.046 0.046 0.046

Panel B: Breathing Intervention

δ 0.003 0.003 0.003
(0.002) (0.002) (0.002)

Obs. 1,332,170 1,332,170 1,332,170
Mean 0.021 0.021 0.021

Hospital FE X X
Treated X
Year FE X X X
Month FE X X X
LHA FE X X X
LHA-time interactions X X X
Controls X

Notes: Controls include X3 and X4, as listed in Table 3. Coefficients are
estimated with a linear probability model. Robust standard errors clustered
at the hospital level are in parentheses. Significance at the 10% level is
represented by *, at the 5% level by **, and at the 1% level by ***.
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Table A.8: Relationship Between Schedules and the Secondary Outcomes (Confi-
dence Intervals)

Mother Newborn

Preventable C-sections Breathing
Complications Complications Interventions

δ 0.000 0.018 -0.004
(0.056) (0.012) (0.006)

95% Confidence Interval [-0.110, 0.110] [-0.005,0.041] [-0.016, 0.008]

95% Confidence Interval as
Fraction of Mean [-1.322, 1.322] [-0.095, 0.716] [-0.788, 0.388]

Obs. 72,830 73,717 73,717

Hospital FE X X X
Year FE X X X
Month FE X X X
LHA-time interactions X X X
LHA FE X X X
Controls X X X

Notes: Controls include X3 and X4, as listed in Table 3. Coefficients are estimated with a linear
probability model. Robust standard errors clustered at the hospital level are in parentheses. Significance
at the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***.

50



Figure A.2: Pre-trends of the Heterogeneous Effects

(a) Schedule 40 yrs (b) Schedule 60 yrs

(c) Court backlog (d) Delivery volumes

(e) Reimbursement

Notes: The figure plots the leads by quarter, with a confidence interval of 95%. Jan-March 2002 is the quarter in which
schedules were adopted. The reference quarter is Oct-Dec 2001.
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Online Appendix B: Additional Figures and Tables

In this Appendix, we report the results of the specifications tested in the main text using
also the deliveries taking place during the weekends. When including these observations, we
also control for the weekday fixed effects. In particular, we present the following:

• Weekdays Deliveries (Table B.1);

• Mothers Main Results Including Weekend Deliveries (Table B.2);

• Newborns Main Results Including Weekend Deliveries (Table B.3);

• Robustness Checks on C-section Including Weekend Deliveries (Table B.4);

• Number of Deliveris Including Weekend Deliveries (Figure B.5);

• Patient Composition Including Weekend Deliveries (Table B.6);

• Leads and Lags Including Weekend Deliveries (Figure B.1);

• Hospitals Always Covered by Schedules Including Weekend Deliveries (Table B.7);

• Drivers of C-section Overuse Including Weekend Deliveries (Table B.8);

• Descriptive Statistics Including Weekend Deliveries (Tables B.9 and B.10).

Table B.1: Weekday Deliveries

Deliveries Cesarean Sections

Tuesday 35.779*** 20.192***
(11.910) (4.435)

Wednesday 27.966** 12.554***
(11.951) (4.445)

Thursday 32.812*** 19.666***
(11.937) (4.445)

Friday 15.124 9.234**
(11.882) (4.430)

Saturday -65.744*** -55.388***
(11.882) (4.435)

Sunday -124.374*** -100.852***
(11.980) (4.456)

Obs. 1,523 1,523

Notes: The reference sample was obtained by collapsing the dataset

for the main analysis by weekdays of each year. Significance at the

10% level is represented by *, at the 5% level by **, and at the 1%
level by ***.
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Table B.2: DD - Mothers Main Results

(1) (2) (3) (4) (5)

Panel A: C-sections

δ 0.074*** 0.067*** 0.060*** 0.068*** 0.060***
(0.026) (0.025) (0.019) (0.025) (0.020)

Obs. 95,750 95,750 95,750 95,750 95,750
Mean 0.363 0.363 0.363 0.363 0.363

Panel B: Preventable Complications

δ 0.003 0.004 0.001 0.004 0.001
(0.013) (0.011) (0.023) (0.011) (0.007)

Obs. 95,750 95,750 95,750 95,750 95,750
Mean 0.083 0.083 0.083 0.083 0.083

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Weekdays FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Controls include X1, X2 and X3 when outcomes refer to mothers, as listed in Table 3. Coefficients
are estimated with a linear probability model. Robust standard errors clustered at the hospital level are
in parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at the 1%
level by ***.
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Table B.3: DD - Newborns Main Results

(1) (2) (3) (4) (5)

Panel A: Csections Complications

δ 0.021 0.022 0.020 0.022 0.019
(0.014) (0.015) (0.013) (0.016) (0.013)

Obs. 95,792 95,792 95,792 95,792 95,792
Mean 0.057 0.057 0.057 0.057 0.057

Panel B: Breathing Intervention

δ -0.003 -0.005 -0.005 -0.004 -0.005
(0.006) (0.007) (0.007) (0.006) (0.007)

Obs. 95,792 95,792 95,792 95,792 95,792
Mean 0.020 0.020 0.020 0.020 0.020

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Weekdays FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Controls include X3 and X4, as listed in Table 3. Coefficients are estimated with
a linear probability model. Robust standard errors clustered at the hospital level are in
parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at
the 1% level by ***.
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Table B.4: DD - Robustness Checks on C-section

(1) (2) (3) (4) (5)

Panel B: Cluster at the LHA Level

δ 0.074* 0.067* 0.060* 0.068* 0.060*
(0.039) (0.040) (0.034) (0.036) (0.034)

Obs. 95,750 95,750 95,750 95,750 95,750
Mean 0.363 0.363 0.363 0.363 0.363

Panel C: Cluster at the Court Level

δ 0.079*** 0.072** 0.064*** 0.068** 0.060*
(0.000) (0.034) (0.000) (0.034) (0.034)

Obs. 95,750 95,750 95,750 95,750 95,750
Mean 0.363 0.363 0.363 0.363 0.363

Panel D: Cluster at the Court Level & Court FE

δ 0.079*** 0.072** 0.064** 0.068** 0.060**
(0.000) (0.030) (0.028) (0.032) (0.027)

Obs. 95,750 95,750 95,750 95,750 95,750
Mean 0.363 0.363 0.363 0.363 0.363

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Controls include X1, X2 and X3 when outcomes refer to mothers, as listed in Table
3. Coefficients are estimated with a linear probability model. Significance at the 10% level
is represented by *, at the 5% level by **, and at the 1% level by ***.
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Table B.5: Number of Deliveries

(1) (2) (3)

δ 3.591 3.899 3.974
(2.653) (3.317) (3.045)

Obs. 1,953 1,953 1,953

Hospital FE X X
Treated X
Year FE X X X
Month FE X X X
Hospital-month trend X
Post X
LHA FE X X X
LHA-time interactions X X X

Notes: For these results, we use a dataset at the hospital-month

level, which explains the number of total observations. The monthly

trend is a linear trend. Robust standard errors clustered at the
hospital level are in parentheses. Significance at the 10% level is

represented by *, at the 5% level by **, and at the 1% level by ***.
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Table B.6: Patient Composition

Panel A: Low-Risk Mothers

δ -0.036 -0.029
(0.025) (0.023)

Obs. 95,750 95,750
Mean 0.685 0.685

Panel B: Predicted Probability of a C-section

δ 0.006 0.006
(0.005) (0.005)

Obs. 95,750 95,750
Mean 0.363 0.363

Panel C: Low-Weight Newborns

δ 0.004 0.004
(0.008) (0.007)

Obs. 95,792 95,792
Mean 0.043 0.043

Hospital FE X X
Year FE X X
Weekdays FE X X
LHA-time interactions X X
LHA FE X X
Controls X

Notes: Controls include X1, X2 and X3 when the outcome is
Low − Risk or X3, Married and Italy when the outcome is
Predicted Probability of a C-section, while controls include X3

and X4 when the outcome is Low −Weight, as listed in Table
3. Robust standard errors clustered at the hospital level are in

parentheses. Significance at the 10% level is represented by *,
at the 5% level by **, and at the 1% level by ***.
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Figure B.1: Leads and Lags

Notes: The figure plots the leads and lags, quarterly, with a confidence interval of 95%.
Jan-March 2002 is the quarter of schedules adoption.
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Table B.7: Hospitals Always Covered by Schedules

(1) (2) (3) (4) (5)

C-sections

δ -0.002 -0.001 -0.003 -0.003 -0.003
(0.007) (0.008) (0.007) (0.008) (0.007)

Obs. 725,160 725,160 725,160 725,160 725,160
Mean 0.329 0.329 0.329 0.329 0.329

Hospital FE X X X X
Treated X
Year FE X X X
Month FE X X X X X
Hosp-month trend X X
Post X X
LHA-time interactions X X X X X
LHA FE X X X X X
Controls X X

Notes: Here we consider all hospitals belonging to the same regions as in the sample used for

the main analysis. The treated hospitals are those that were always covered by schedules and
the control hospitals are those that never applied schedules between 2001 and 2004. δ is the

interaction between always being treated and the dummy for the period post-2002. Controls
include X1, X2, and X3, as listed in Table 3. Robust standard errors clustered at the hospital
level are in parentheses. Significance at the 10% level is represented by *, at the 5% level by **,
and at the 1% level by ***.
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Table B.8: Drivers of C-section Overuse

Quality Liability Pressure Financial Incentives

Delivery Court Schedules Level Reimbursement
Volumes Backlog 40 yrs 60 yrs

Below 500 Low Low Low Low
δ 0.121*** 0.025 0.111** 0.112* -0.002

(0.046) (0.033) (0.052) (0.060) (0.010)

Above 500 High High High High
δ 0.046 0.100** 0.042 0.041 0.076***

(0.063) (0.043) (0.064) (0.055) (0.000)

Difference -0.075* 0.075*** -0.069* -0.071* 0.078***
(0.043) (0.028) (0.038) (0.043) (0.000)

Obs. 95,750 95,750 95,750 95,750 95,750

Notes: Below 500 indicates that the annual number of deliveries that occurred in a hospital is fewer than 500; Above
500 indicates that this number is higher than 500. Low Level indicates a below-mean value, and High Level indicates

an above-mean value. In each specification we control for the year fixed effects, LHA fixed effects, month fix effects,
LHA-month interactions, the three sets of controls, and a dummy for the treated hospitals. Controls include X1, X2,

and X3 as listed in Table 3. Robust standard errors clustered at the hospital level are in parentheses. Significance at

the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***.
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Table B.9: Descriptive Statistics

Total Treated Control

Outcomes at the mother level

C-section 0.363 0.371 0.353
(0.481) (0.483) (0.478)

Preventable 0.083 0.085 0.080
(0.276) (0.279) (0.272)

Controls at the mother level

Age19 0.021 0.022 0.019
(0.143) (0.148) (0.137)

Age20 24 0.116 0.121 0.110
(0.321) (0.326) (0.313)

Age25 29 0.294 0.296 0.292
(0.456) (0.456) (0.454)

Age30 34 0.349 0.341 0.359
(0.477) (0.474) (0.480)

Age35 39 0.185 0.185 0.185
(0.388) (0.388 (0.184)

Age40 0.035 0.035 0.035
(0.183) (0.183) (0.184)

Italy 0.928 0.932 0.925
(0.256) (0.253) (0.264)

Married 0.760 0.788 0.726
(0.427) (0.409) (0.446)

Risk Factors 0.110 0.108 0.113
(0.313) (0.310) (0.317)

Controls at the mother municipality level

Average Income (2015 euro) 17,109 16,890 17,365
(2,933) (2,951) (2,890)

Altitude (m) 686.902 649.903 743.444
(492.479) (450.010) (534.738)

Low Urbanization 0.268 0.301 0.230
(0.443) (0.458) (0.421)

Medium Urbanization 0.634 0.649 0.617
(0.482) (0.477) (0.486)

High Urbanization 0.097 0.051 0.153
(0.296) (0.220) (0.360)

Education 0.060 0.059 0.061
(0.029) (0.027) (0.031)

Obs. 95,750 52,798 42,952

Notes: Outcomes are described in Table 3. Risk Factors captures the inci-

dence of risk factors, as described by dummies in Cov1 of Table 3. Italy is
equal to 1 if the mother is Italian and 0 otherwise. Income is in 2015 euros.

Education is the share of municipal residents with a college degree, as measured

in the 2001 Census data. Urbanization captures both population density per
square kilometer and the municipality dimension. It is provided by the National

Institute of Statistics, as measured in the 2001 Census data. Sea Level is in me-

ters. Variables at the mother level are available through the patient discharge
records, while variables at the mothers’ municipality level are available through

the Italian National Institute of Statistics.
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Table B.10: Descriptive Statistics (Cont’d)

Total Treated Control

Outcomes at the newborn level

Cesarean Complications 0.057 0.064 0.047
(0.231) (0.244) (0.211)

Breathing Interventions 0.020 0.015 0.026
(0.139) (0.120) (0.160)

Controls at the newborn level

Congenital anomalies 0.026 0.025 0.028
(0.160) (0.157) (0.164)

Maternal conditions 0.046 0.051 0.040
(0.210) (0.220) (0.195)

Obs. 95,792 59,930 40,862

Notes: Outcomes is described in Table 3. Income is in 2015 euros.
Education is the share of municipal residents with a college degree as

measured in the 2001 Census data. Urbanization captures both popula-

tion density per square kilometer and the municipality dimension. It is
provided by the National Institute of Statistics as measured in the 2001

Census data. Sea level is in meters. Variables at the mother level are avail-
able through the patient discharge records, while variables at the mothers’
municipality level are available through the Italian National Institute of

Statistics.
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