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Motivation: non-contractible quality in the healthcare
sector (an agency problem)

If quality is not veri�able, it is not contractible. Although parties
observe quality, their observations cannot be veri�ed by a legal
court. Distinction observability/veri�ability (Hart and Holmstrm
1987)

If contracts are incomplete unveri�ability makes the enforcing of the
quality almost impossible by standard contractual clauses.

Decisions by the medical sta¤ can be biased by economic incentives
...resulting in di¤erent treatment patterns for the same health
problem...

Most of the incentive/payment schemes may not be appropriate
solutions
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Unveri�able quality in healthcare sector

A general issue in healthcare systems is how to verify quality
Donabedian (1988) considers di¤erent measures of quality capturing
more dimensions (of care)
Structure, process, and patient outcomes

(No clear rule) Eggleston (2005):
Structure

physical structures: hotel characteristics of the hospital
services-hygienic services
human resources: technical abilities and skills of doctors, medical and
nursing assistance in hospital.

Process (procedural quality):
Unveri�able: medical choice of the appropriate treatment
(di¤erences in treatment for the same clinical problem), C-Sections
(De Luca et al 2021)
Veri�able: percutaneous transluminal coronary angioplasty (PTCA) in
two days, after Acute Myocardial Infarction (AMI)

Outcomes: refer to both patients�satisfaction and their health status
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Non-contractability: any solution?

Main question: is it possible for the purchaser to obtain (enforce)
and buy quality (appropriate services) when dimensions of quality are
not veri�able?
In the literature, typically two solutions:

(almost) veri�able indicators
readmission rate, mortality, number of patients (biased measures of
quality)

Static scheme with altruistic (non pro�t/public) providers (Hansmann
1988)

Our contribution: We consider a reputation mechanism
(relational contracting) in a quasi-market setting showing that:

A discretionary P4P (value-based purchasing) scheme can enforce
unveri�able quality in a repeated (dynamic) purchaser/provider
interaction under...
Political stability: stable interaction over time between purchaser
(government) and provider (hospital)
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Related literature

P4P-altruistic provider, unveri�able quality, static scenario:

Eggleston (2005): P4P may increase veri�able quality but may
decrease the non-veri�able one, the overall welfare e¤ect of a P4P
is ambiguous.
Kaarboe and Siciliani (2011): show that the desirability of a P4P
depends on ii) complementary/substitutability between veri�able
and unveri�able quality and ii) provider�s altruism.

P4P-observable quality and altruistic provider:

Olivella and Siciliani (2017): altruism a¤ects quality and whether
quality is observable matters in terms of the provider�s incentive
Siciliani (2009) studies how prices a¤ect quantity when public
providers di¤er in altruism. Makris and Siciliani (2013) study how the
level of altruism a¤ects quantity (wrt to the �rst best) under adverse
selection.
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Relational Contracts

Reputation mechanism (informal agreement and code) between
principal and non-altruistic agents typically based on past
performance on unveri�able tasks
) requires repeated scenario
Repeated interaction allows relational contracts (Levin AER 2003,
QJE 2002, informal agreements for unveri�able tasks)

Relational contracts are widely applied in the economic literature
(MacLeod, JEL 2007; Fucks, AER 2007): Labour Economics (Bull,
QJE 1987; Levin, QJE 2002 & AER 2003; MacLeod & Malcomson,
AER 1998; MacLeod, AER 2003, Li & Matouschek, 2013), Interaction
between/within �rms (Baker et al, QJE 2002; Rayo, AER 2007),
Regulation (Cesi et al BE-JEAP 2012), Procurement (Taylor 1997;
Board, AER 2011; Andrew and Bannon AER 2016; Albano et al
JPubEc 2017, JEMS 2023); Experimental Economics (Bigoni et al.,
BE-JEAP 2014; Fehr & Schmidt, ECMA 2007), Environmental
Economics (Cesi & D�Amato SEEDS WP 2021, R&R), Economics of
Institutions (De Luca et al JPubEc 2021)
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The Theoretical Model

In�nite-horizon repeated game

2 players:

Government (purchaser) and hospital (provider)
Common discount factor δ 2 [0, 1)

At all t, the purchaser awards the delivery of the service with quality
q1, q2 2 [0,+∞g by proposing a P4P scheme requiring qualities q1,
q2, prices p1, p2 and a transfer T .

Qualities are both observable, however q1 is veri�able and q2 is
unveri�able (not contractible, not enforceable by a court of law)
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The Theoretical model: the provider

Semi-altruistic Provider�s pro�t is

π (q1, q2) = αB (q1, q2) + T + p1q1 + p2q2 � φ (q1, q2)

when awarded the contract for the service, otherwise 0.

Provider�s cost is φ (qi , qj ) with i = 1, 2 (j 6= i), φqi (qi , qj ) > 0,
φqiqi (qi , qj ) > 0 and:

∂φ(qi ,qj )
∂qi ∂qj

> 0 substitutability, more qj increases the marginal cost of qi
∂φ(qi ,qj )

∂qi ∂qj
< 0 complementarity, more qj reduces the marginal cost of qi

Buso M. Università of Padova Cesi B. Università di Roma La Sapienza Coretti S. Università di Roma La Sapienza Turati G. Università Cattolica del Sacro Cuore ()Unveri�able quality, Relational contracts and Political StabilityBarcelona, EEA 2023 8 / 46



The Theoretical model: the purchaser

Purchaser�s utility is

U (q1, q2) = B (q1, q2)� T � p1q1 � p2q2

with Bqi (qi , qj ) > 0 and Bqiqi (qi , qj ) � 0.
Bqiqj

�
qi , qj

�
< 0 substitutability, more qj decreases the marginal

bene�t of qi
Bqiqj

�
qi , qj

�
> 0 complementarity, more qj increases the marginal

bene�t of qi
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The Stage-Game

The dynamic game we consider is an in�nite repetition of this
sequential stage-game:

Stage 1 (the payment de�nition stage) the purchaser sets prices
p1 and p2 for each unit of quality and a �xed transfer T ;

Stage 2 (the execution stage) once �xed the payment, the
provider chooses quality and delivers the service.
Quality is observed and all payo¤s are collected.
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The �rst best: P4P complete contract

Veri�able qualities: The �rst best (qF1 , q
F
2 , p

F
1 , p

F
2 ):

max
p1,p2,q1,q2

W = B (q1 (p1) , q2 (p2))� φ (q1 (p1) , q2 (p2))

De�nition

p1 = Bq1 (.) ; p2 = Bq2 (.)

(1+ α)Bq1 (.) = φq1 (.)

(1+ α)Bq2 (.) = φq2 (.)

with T F making the non-negativity pro�t constraint binding

P4P contract in the �rst best corresponds to a standard complete
contract.
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The the second best-static contract

Since q2 is not contractible the buyer is not able to introduce a price p2 in
the contract, the only contractible price is pS for q1.

Semi-altruistic Provider�s pro�t is

π (q1, q2) = αB (q1, q2) + T + pSq1 � φ (q1, q2)

Purchaser�s utility is

U (q1, q2) = B (q1, q2)� T � p1q1
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The the second best-static contract (ctd)

The subgame equilibrium (qS1 , q
S
2 , p

S ) of the static game:

αBq2 = φq2

pS + αBq1 = φq1

pS = Bq1 +
dq2
dp
dq1
dp

Bq2

with T S making the non-negativity pro�t constraint binding. It
replicates the static equilibrium in Kaarboe and Siciliani (2011).
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The the second best distortions wrt the FB

The optimal conditions for qualities are not distorted wrt the FB
(marginal costs equal to marginal bene�t)
The optimal condition for price is distorted wrt the FB by:

dq2
dp
dq1
dp

Bq2 with
dq2
dp
dq1
dp

=
�αBq1q2 � φq1q2
�αBq2q2 + φq2q2

dq1
dp

=
αBq2q2 + φq2q2

Uq1q1Uq2q2 � U2q2q1
> 0;

dq2
dp

=
αBq1q2 � φq1q2

Uq1q1Uq2q2 � U2q2q1
? 0

An increase in p decreases (increases) q2 when qualities are
substitutes (complements) in bene�t and in provider�s costs:
Bq1q2 < 0 and φq1q2 > 0.
Overall e¤ect αBq1q2 � φq1q2 : if qualities are complements in
bene�t but substitutes in costs, it depends on the relative strength
of the two e¤ects.
Clearly, if α = 0 then q2 = 0
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Repeated game and trigger strategies

Players�strategies over the in�nite repetitions of the game (dynamic
scenario)

Purchaser (spu): at each time t, the purchaser sets T �, p�1 , p
�
2 and

qualities q�1 , q
�
2 if in all previous periods up to t � 1 the

provider has chosen q�1 and q
�
2 ; otherwise sets T

P , pP as in
the static Nash equilibrium for ever;

Provider (spr ): at each time t, sets q�1 and q
�
2 if up to the �rst stage

of time t the purchaser has set T � and p�1 , p
�
2 ; otherwise set

qP1 and q
P
2 as in the static Nash equilibrium for ever.

TP , pP ,qP1 and q
P
2 are those of the NE of the static game
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The P4P-Relational Contract

The two qualities are now "relationally" contractible, via the prices p�1 , p
�
2 .

De�nition

The P4P-RC is de�ned by the sub-game (perfect) equilibrium values q�1 ,
q�2 , T

�, p�1 , p
�
2 solving the purchaser�s maximization problem:

max
p1,p2,q1,q2,T

V =
1

1� δ
U (q1, q2)

(ICC)
1

1� δ
πC (q1, q2) � πD (q1, bq2 (.)) + δ

1� δ
πS
�
qS1 , q

S
2 , p

S
�

where the ICC gives the following condition on the discount factor:

δ � δ � πD (q1, bq2 (.))� πC (q1, q2)
πD (q1, bq2 (.))� πS

�
qS1 , q

S
2 , p

S
�
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Defection strategy

De�nition
Optimal quality defection bq2 (p�1 , p�2 , q�1 ):

bq2 (p�1 , p�2 , q�1 ) = argmax
q2

π (q�1 , q2) (1)

αB (q�1 , q2)q2 = φ (q�1 , q2)q2 (2)

Optimal deviation at the execution stage (by sequential actions)
The defection quality DOES not a¤ect the payment but it a¤ects
B (.) at the second stage

πC (q�1 , q
�
2 ) = αB (q�1 , q

�
2 ) + T

� + p�1q
�
1 + p

�
2q
�
2 � φ (q�1 , q

�
2 )

πD (q�1 , bq2) = αB (q�1 , bq2) + T + p�1q�1 + p�2q�2 � φ (q�1 , bq2)
bq2 < q�2 if α < δ

dφ(q�1 ,bq2)
dq2

dφ(q�1 ,q
�
2 )

dq2
� dφ(q�1 ,bq2)

dq2

. Altruism matters.
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The equilibrium in trigger strategies

Proposition 1 If δ � δ, strategies spu and spr de�ne a self-enforcing
P4P-RC entailing q�1 ,q

�
2 ,T

� and p�1 and p
�
2 such that:

Bq1 (q
�
1 , q

�
2 ) =

1� δ

α+ δ

h
αBq1 (q

�
1 , bq2)� φq1 (q

�
1 , bq2)i+ 1

α+ δ
φq1 (q

�
1 , q

�
2 )

Bq2 (q
�
1 , q

�
2 ) =

1
α+ δ

φq2 (q
�
1 , q

�
2 )

p�2 = Bq2 (q
�
1 , q

�
2 )

p�1 = Bq1 (q
�
1 , q

�
2 )

with T � satisfying the binding ICC.
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The equilibrium in trigger strategy (ctd)

The optimal conditions for qualities are distorted wrt to the �rst
best

The condition for the optimal price satis�es the �rst best
The higher the weight given to the future interaction (δ):

The higher the incentive of the provider to stick to the required
qualities
The smaller the distortion from the �rst best conditions
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Veri�able vs unveri�able quality: P4P-RC and incentives

The willingness of the purchaser to substitute away veri�able and
unveri�able quality:

dB (q�1 ,q
�
2 )

dq1
dB (q�1 ,q

�
2 )

dq2

=

dφ(q�1 ,q
�
2 )

dq1
+ (1� δ)

h
α
dB (q�1 ,bq2)

dq1
� dφ(q�1 ,bq2)

dq1

i
dφ(q�1 ,q

�
2 )

dq2

The lower δ, the higher the weight (1� δ) given by the purchaser
to the provider�s incentive to defect on the unveri�able quality.
With a less altruistic provider:

the higher the required veri�able quality the higher the net incentive
from defection (α dB (q

�
1 ,bq2)

dq1
� dφ(q1,bq2)

dq1
), weighted by the time factor

With respect to the �rst best, the purchaser is less willing to give up
unveri�able quality for more veri�able quality ceteris paribus.
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P4P-RC and quality distortions

A low discount factor (a less patient provider) induces an upward
distortion in the condition for the unveri�able quality
The result for the veri�able quality is less clear-cut. Consider the
case for a non-altruistic purchaser (α = 0), we may have:

i) downward distortion with substitutes in costs
ii) upward distortion with complementarity in costs

Note: although the optimal price satis�es the �rst best condition,
this does not imply that the optimal price is set at the speci�c �rst
best level. Thus we cannot implicitly consider the downward or
upward distortions in the quality conditions as respectively cases of
under or over provision of quality with respect to the �rst best

Buso M. Università of Padova Cesi B. Università di Roma La Sapienza Coretti S. Università di Roma La Sapienza Turati G. Università Cattolica del Sacro Cuore ()Unveri�able quality, Relational contracts and Political StabilityBarcelona, EEA 2023 21 / 46



The main policy conclusion: the discount factor

When δ ! 1 both quality conditions for the �rst best are satis�ed.

The discount factor de�nes the interaction between purchaser and
provider

frequency of interaction within the same period (number of contractual
updates), contractual length
Political stability (i.e. no bankruptcy, no frequent change of the
government, no entry)
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Testable implication 1: unveri�able quality

The provider under-provides unveri�able quality:

In the static game without a P4P-RC
By deviating from the P4P-RC if α is small

The P4P-RC:

induces a positive unveri�able quality
that also converges to the FB if δ increases

Since δ is a proxy for the political stability: in the empirical analysis
we expect that:

Hypothesis 1 A longer political stability improves (restores the FB level
of) the unveri�able quality
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Testable implication 2: veri�able quality

Veri�able quality: the model does not suggest a unique direction

the e¤ect depends on several dimensions, such as the degree of
correlation between veri�able and unveri�able qualities.
In our context the correlation is generally positive and signi�cant,
thus there is complementary

For α = 0, the purchaser is less willing to ask more veri�able quality
in the P4P-RC to avoid cheating on the unveri�able quality

A higher discount factor reduces the distortion

For α > 0, this e¤ect may be mitigated and even reversed.

Hypothesis 2 The e¤ect of a longer political stability on the level of
veri�able quality is unclear.

Buso M. Università of Padova Cesi B. Università di Roma La Sapienza Coretti S. Università di Roma La Sapienza Turati G. Università Cattolica del Sacro Cuore ()Unveri�able quality, Relational contracts and Political StabilityBarcelona, EEA 2023 24 / 46



From theory to data: empirical analysis.

Regional governors and hospitals are the two players of the
relational contract. We aim at testing the impact of the discount
factor
Two measurement issues: i) the discount factor is not directly
observable, ii) precise and well established de�nitions of veri�able
and unveri�able quality of healthcare do not exist
Our proxy of the discount factor is the tenure of the regional
governor (suitable for contracting with elected bodies).
If governors remain in force for longer periods, future interactions will
be more likely and more valued by the parties.

As an alternative, we run the empirical analysis replacing the
explanatory variable with the tenure of the regional ministry of health
(MoH)
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Data

We merge health and political data about Italian regions from 1996 to
2020.

Data on quality and controls (health outcomes, supply and patients�
satisfaction) come from Health for All database

Data on the degree of compliance with clinical guidelines comes from
the National Outcomes Program (Ministry of Health, 2008-2015).

A new database for political variables has been generated from the
Ministry of Interior database.

Data on DRG tari¤s come from the reports published by the Italian
federation of companies producing medical devices (Assobiomedica)

One (the main) independent variable is tenure: years in force of the
regional governor or MoH

This variable equals 0 in the year of the election, 1 in the next year and
so on, to track the cases when the same person is in charge of more
than one mandate.
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Data (ctd)

We select �ve proxies of quality as explanatory variables

structure: self-reported satisfaction of users with 1) hygienic services,
2) medical, and 3) nursing assistance in hospital
process and appropriateness:

share of patients with Acute Myocardial Infarction (AMI) receiving
percutaneous transluminal coronary angioplasty (PTCA) in two days:
whether or not health care practitioners comply with guidelines (proxy
for appropriateness).
C-sections rates on the overall number of deliveries: In Italy,
heterogeneous across regions (proxy for inappropriateness, Francese et
al. 2014, Parazzini et al. 1992)
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A �rst picture of tenure: Governor and MoH

Heterogeneity within and across regions is much more pronounced
for the tenure of the governor.

The two variables are very correlated (exceptions Lombardia and
Veneto)
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Empirical strategy 1/3

OLS approach

Robust standard errors

qi ,t = c + β1tenurei ,t + γXi ,t + α1 ∑ ri + αt ∑ yt + εi ,t (3)

qi ,t , quality in region i at time t.

Main independent variable: tenurei ,t (of the governor or MoH)

We run a separate regression for each of the �ve proxies of quality

C-section rate
share of people satis�ed with hygienic services
share of people satis�ed with medical assistance
share of people satis�ed with nursing assistance
share of patients with AMI receiving PTCA in 2 days
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Empirical strategy 2/3

Xi ,t , set of control variables

For the determinants of C-section rates controls are:

women�s and newborns�health state
socioeconomic status
characteristics of the health care system
personal features of the incumbent

When considering the other proxies for quality control variables
capturing the women�s and newborns�health state are excluded

r , y (region and year �xed e¤ects)
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Empirical strategy 3/3: testing the altruism (private vs
public hospitals)

We test e¤ect whether the e¤ect of the discount factor on the
unveri�able quality is higher in the presence of non-altruistic
providers.

We include the interaction between our main explanatory variable
(tenure) and the private accredited hospital (acute) beds
(ordinary+day hospital) over total acute beds (ordinary + dh)

qi ,t =
c + β1tenurei ,t + β2tenurei ,tpr_bedi .t + γXi ,t + αi ∑ ri + αt ∑ yt + εi ,t
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Results: Governor�s tenure
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Results: MoHs tenure
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Main result: the role of C-sections

Results mostly con�rm hypotheses coming from the model

The e¤ect is stronger and coherent between the two adopted
speci�cations when using the C-section rates as explanatory variable

Political stability decreases the provision of inappropriate services
(P4P-RC works).
C-sections is one of the most prominent examples of unveri�ability in
the provision of care (Hypothesis 1).

The choice for C-section is driven by: the mother�s conditions, the
doctor�s autonomy allows the physician to argue that the C-section is
appropriate even when is not
The purchaser has no chance to verify the truthfulness of the medical
decision (Chandra et al. (2011) and Johnson & Rehavi (2016))
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The role of private hospitals
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Results: on the role of private hospitals (Gov)
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Results: on the role of private hospitals (MoH)
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Results

The coe¢ cient of GoV�s-MoH�s tenure variable is in general
negative and signi�cant
These results is con�rmed regardless of the degree of involvement of
private providers in the provision of service.
The relational contract works for any degree of altruism (even when
the presence of the private sector in healthcare is relevant).
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Conclusions

A Pay for Performance-Relational Contract (P4P-RC) allows the
purchaser to enforce desired quality (veri�able and unveri�able)
with and without altruism
The P4P-RC entails

price of (veri�able and unveri�able) quality satis�es the �rst best
conditions.
The (downward and upward) distortions for the unveri�able and
veri�able quality depend on the political stability

When regional governments are stable

C-sections rates are lower (unveri�able quality improves)
The veri�able quality may improve.

According to the theoretical predictions, empirical analysis allows a
more precise de�nition of (un)veri�able quality dimensions
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Further extensions

Imperfectly observable quality

Stick and carrot strategy

Hospitals competition
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THANK YOU!!

Buso M. Università of Padova Cesi B. Università di Roma La Sapienza Coretti S. Università di Roma La Sapienza Turati G. Università Cattolica del Sacro Cuore ()Unveri�able quality, Relational contracts and Political StabilityBarcelona, EEA 2023 41 / 46



A summary of our results: empirical analysis

We look at C-section rates (unveri�able quality) at a regional level in
Italy, from 1980 to 2015.

WHO estimates the "optimal" share of C-sections around 10%-15%
(Bètran et al. 2016). In Italy the share is around 36% (Kambale et
al., 2011).

We �nd that C-sections rates are lower when regional governments
are more stable:

a more frequent interaction and a more durable relation between
hospitals and regional governments reduces the distortion from the
delivery of C-sections.

The veri�able quality (i.e. hygienic conditions) is positively related
with the length of the governor�s tenure.
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Empirical Analysis: institutional background

The Italian healthcare system is a National Health Service regionally
based and funded by general taxation.

The core basic package of services to be evenly provided across the
national territory are de�ned by the central government but regions
are autonomous in de�ning the organization of care; they contract
volumes with public autonomous and private hospitals.

Autonomous public and private accredited hospitals providing services
on behalf of the National Health Service are reimbursed by the region
that can modify national tari¤s.
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Related literature

The e¤ect of Altruism on the contractual e¢ ciency is still an open
issue (Bassi et al 2014).

Altruism in the Health system

Altruistic providers: Choné and Ma (2007), Ma (2007) and Jack
(2005).
Partially altruistic providers: (model with asymmetric information)
Ellis and McGuire, 1986; Eggleston, 2005; Chalkley and Malcomson,
1998a.
Surplus/pro�t maximisers providers: Ma, 1994; Chalkley and
Malcomson, 1998b; Ellis, 1998; De Fraja, 2000; Beitia, 2003; Chalkley
and Malcomson, 2002.
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Empirical Analysis: C-sections

In Italy, the provision of C-sections is very heterogeneous across
regions, suggesting that provision might be inappropriate in certain
regional contexts.

Kambale (2005) found a rate of C-sections of 36.2%. Age and
residence were the sole social factors signi�cantly a¤ecting C-sections
(Kambale et al., 2011).

In 2015, Friuli Venezia Giulia was the region with the lowest rate
(22.93%) while Campania had the highest incidence (HFA Database,
2016).
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Empirical strategy: further details on controls

Xi ,t :

Women�s health: mean age at childbirth, fertility rate, obese women,
overweight women, smokers
Socioeconomic status: the number of residence permits, the number
of foreigners residing in Italy, the employment rate, the female
unemployment rate and the percentage of women with at least middle
school degree.
Tari¤s in each region: whether or not the region has its own set of
tari¤s, whether an update of tari¤s occurred in the year and whether
the region di¤erentiates tari¤s according to the type of hospital.
Ownership: rate between public and private health care personnel
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