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PPP as an innovation in public health:

decongestion of health facilities in Lima through the

Guillermo Kaelin and Alberto Barton polyclinics

Abstract

This study analyzes the impact of public-private partnerships in the healthcare sector

by examining the role of the Guillermo Kaelin and Alberto Barton polyclinics, each

one part of the concessioned hospital complex of the same name, operated by Peru’s

Social Health Insurance (EsSalud). The research evaluates the contribution of these

polyclinics to reducing congestion in surrounding healthcare facilities. In this way,

data from 25 healthcare establishments covering the 2011–2017 period are analyzed,

applying a difference-in-differences model with fixed effects, complemented by an event

study analysis. The findings show that these polyclinics have significantly reduced both

the number of assigned insured individuals and the volume of consultations in nearby

healthcare facilities, thereby enabling a better redistribution of the healthcare burden

and greater user satisfaction.

Keywords: public-private partnerships, health, differences in differences, social security,

decongestion.

Resumen

Este estudio analiza el impacto de las asociaciones público-privadas en el sector
salud, a partir del análisis del papel desempeñado por los policĺınicos Guillermo
Kaelin y Alberto Barton, cada uno perteneciente al complejo hospitalario
concesionado que lleva el mismo nombre, del Seguro Social de Perú (EsSalud).
La investigación evalúa la contribución de los policĺınicos en la descongestión
de los establecimientos de salud circundantes. Para ello, se emplean datos de
25 establecimientos de salud correspondientes al peŕıodo 2011-2017, aplicando
un modelo de diferencias en diferencias con efectos fijos, complementado con un
análisis de eventos. Los hallazgos evidencian que estos policĺınicos han generado
una reducción significativa en el número de asegurados asignados y en el volumen
de las consultas realizadas en los establecimientos de salud aledaños, lo que ha
permitido una mejor redistribución de la carga asistencial y una mayor satisfacción
de los usuarios.

Palabras clave: asociaciones público-privadas, salud, diferencias en diferencias,
seguro social, descongestionamiento.
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1 Introduction

Inequality in access to health care harms the most vulnerable populations as it does not allow
them to access public health services efficiently and safely. These services, in addition to being
fundamental for social well-being and economic development, represent the materialization of
the basic human right to health, which is essential to protect safety and collective well-being.

Several authors have studied the relationship between the health and economic well-
being of the population. Sand́ı (2006) points out that, a better state of health fosters the
economic growth of a region; while this growth facilitates improvements in the delivery of
health services. In addition, a person’s health significantly influences their academic perfor-
mance and educational level, which in turn affects various aspects of their adult life, such
as marital status, fertility control, the education of children, criminal activity, and income
earned in the labor market (Suhrcke & de Paz Nieves, 2011). Hence, investing in health
enhances individual and collective well-being and creates a virtuous cycle that strengthens
the economy and improves the quality of life in the long term.

Public health services face multiple challenges, such as rising healthcare costs and
budgetary constraints (Mitchell, 2008). Added to this is the obligation to provide services
that meet or exceed patients’ expectations and needs (Backman, Vanderloo, & Forster, 2016).
Likewise, public hospitals often have difficulty operating their facilities efficiently, offering
quality services and serving the most vulnerable population that cannot afford health care
(Blecher, Kollipara, Zulu, & DeJager, 2011). Faced with these problems, governments have
begun to look for solutions to improve the performance of their public hospitals, one of them
being public-private partnerships (PPP).

PPPs have been established as a strategy to improve the performance of health sys-
tems globally by combining the strengths of the public and private sectors, which enhances
efficiency, quality and innovation (Mitchell, 2008). In an increasingly complex and dynamic
world where constantly rising prices, changing disease patterns and increasing reliance on
advanced technologies for diagnosis and treatment represent significant challenges, a single
entity can’t operate in isolation, especially in the Health sector.

In Peru, different projects have been developed in the Health sector under the PPP
modality, ranging from design and construction to the management of health services. The
Guillermo Kaelin and Alberto Barton hospital complexes are the first health centers to be
managed under the PPP modality in Peru and Latin America. These hospital complexes are
part of the Rebagliati and Sabogal health networks, respectively, of the Peruvian Social Health
Insurance (EsSalud), each with the possibility of serving an average of 250 000 policyholders
with modern facilities that include more than 200 beds, clinical laboratories, obstetric centers,
radio diagnostic and hemodialysis services, among others.1

The Guillermo Kaelin and Alberto Barton hospital complexes are managed by the com-
panies Villa Maŕıa del Triunfo Salud S. A. C. and Callao Salud S. A. C., respectively; these
two companies are part of the IBT Group. In March 2010, EsSalud signed a concession con-
tract with each of these companies for a contractual term of 32 years (2 years of construction
and 30 years of operation) for the incorporation of surface rights, design, construction of
infrastructure, provision of equipment, operation and maintenance of each hospital complex.
Each of these complexes has an approximate reference investment amount of USD 58 million
(including taxes).

1Information extracted from the web pages of both hospital complexes. Available at: https://

kaelin.pe/complejo-hospitalario-guillermo-kaelin-de-la-fuente/ and https://barton.pe/complejo

-hospitalario-alberto-leonardo-barton-thompson/
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These PPPs in healthcare represent the white coat model, in which it is the private
company that assumes responsibility for providing healthcare services. At the end of the con-
cession period, the operation and maintenance of the hospital complexes will be transferred
to EsSalud. In addition to being a milestone in the development of the health sector in Peru,
these PPPs have the potential to impact the health of citizens by offering continuous, quality
services with international standards.

This new mechanism turns out to be crucial in the face of the inefficiency of health
facilities at the national level. According to INEI (2014), in 2014 the average waiting time to
be seen at EsSalud health facilities was 58 minutes; likewise, these patients wait, on average,
12 days to obtain an appointment. These data contrast sharply with the care offered in
private clinics where patients wait, on average, 35 minutes to be seen and 8 days to get
an appointment. Therefore, these concessions would alleviate pressure on EsSalud, as it
would allow decongesting existing health facilities by improving access and quality of care for
EsSalud patients.

High waiting rates to get an appointment at EsSalud can potentially generate: aggrava-
tion of diseases, limitations to preventive medicine, delays in returning to work activities, loss
of working days, additional expenses in transport services and the presence of psychological
symptoms such as sadness, disappointment and even emotional stress. Likewise, the delay in
receiving care affects the institution’s evaluation of the quality of health services offered.

According to the office of the Comptroller General of the Republic (CGR), in 2018,
several hospitals in the La Libertad region, under EsSalud, faced deficiencies in providing
essential health services due to a lack of human resources, equipment, and adequate infras-
tructure.2 This situation resulted in long delays in care, non-compliance with regulations,
and dissatisfaction among patients, who experienced inefficient and poor-quality service. The
report states that the lack of personnel and materials in critical areas such as emergency and
pharmacy services, as well as the absence of modern systems implementation, jeopardizes the
health and life of users, leading to an increase in complaints and widespread discontent.

In this context, the objective of this research is to analyze and quantify the impact that
PPPs in health in Peru can have on the decongestion of other health facilities in the Sabogal
and Rebagliati networks. It is expected that, after the start of operations of the PPPs in
2014, the health facilities closest to the new PPPs will have been able to record a decrease
in the number of policyholders assigned and consultations performed. This would allow an
improvement in the quality of health services and possible reductions in waiting times to get
an appointment and to be attended.

Although the expansion of the supply of health services can reduce congestion through
the construction of new facilities, regardless of the type of financing, it is important to
recognize the specific advantages of the PPP modality, which is presented as a more efficient
and sustainable mechanism, going beyond a simple increase in capacity. Currently, hospitals
built under the PPP scheme are operational, in contrast to some facilities built through
traditional public works, which, although completed, face operational restrictions due to a
lack of equipment and personnel.

The Guillermo Kaelin and Alberto Barton hospital complexes consist of a polyclinic,
a specialized hospital and a home care unit. This study analyzes the impact of PPPs in the
health sector, with special emphasis on the role played by the Guillermo Kaelin and Alberto

2Review: https://www.gob.pe/institucion/contraloria/noticias/496150-519-2018-cg-contraloria

-alerta-riesgos-en-hospitales-de-la-libertad-por-deficiencias-en-principales-servicios-de

-salud
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Barton polyclinics, each belonging to the concessioned hospital complex bearing the same
name, since it is believed that a large number of health facilities could have been decongested
with the start-up of these polyclinics.

Likewise, specialized hospitals belong to a different health market than polyclinics.
In this sense, the specialized hospital could only decongest a health facility with similar
characteristics, i.e., health facilities that manage more serious and complex cases with ad-
vanced technology and a more developed infrastructure. Along these lines, this study excludes
specialized hospitals, which do not have assigned policyholders for primary and preventive
consultations.

To achieve this objective, the difference-in-differences method is applied using the two-
way fixed-effect specification, which is commonly used in empirical research to identify causal
effects. Treatment begins with the start of operations of polyclinics in 2014. In addition, a
panel data event study is carried out, which incorporates a single post event indicator for all
periods after the occurrence of the event in the treated units. The study of events allows us
to indirectly test the assumption of parallel trends of the difference-in-differences model.

It is expected that the results of this analysis will favor a better understanding of
the benefits of concessions under the PPP scheme; in particular, by analyzing the case of
the Guillermo Kaelin and Alberto Barton polyclinics, on the decongestion of other health
facilities and indirectly on the quality of health services. Likewise, this research is expected
to be a valuable tool for those responsible for formulating public policies aimed at economic
development. This research represents a contribution to the empirical literature since it is the
first study in Peru that uses a causal inference method to evaluate the effects of the Guillermo
Kaelin and Alberto Barton polyclinics, which are part of the first hospital complexes awarded
under the PPP mechanism in the Peruvian health sector.

This study is organized into six distinct parts. The first section provides an introduction
to the research. The second section offers a literature review, highlighting relevant studies,
both nationally and internationally. The third section describes the empirical estimation
strategy together with the assumptions applied. The fourth section addresses a discussion
of the data used for estimates. The fifth section presents the results and an analysis of the
estimates obtained. Finally, the sixth section includes the conclusions as well as the final
recommendations.

2 Literature review

2.1 International literature

At the international level, different studies seek to analyze the relationship and impact of in-
frastructure and/or the provision of health services on some variable that captures a measure
of the economic well-being of the population. Most studies evaluate the effect on consulta-
tions and quality of service. The main characteristics of the documents reviewed that are
part of this section are listed in the Tables 1, 2, 3, 4, 5, 6. It should be noted that these tables
includes the objective, the unit of analysis, the data structure, the outcome (dependent) and
explanatory variables, the methodology used and the main results found.

On the unit of analysis, Babiarz, Miller, Yi, Zhang, and Rozelle (2010) analyzed pri-
mary care clinics and patients in China, while Besstremyannaya (2013), Gravelle, Santos,
and Siciliani (2014) and Wang, Wang, and McLeod (2018) focused on hospitals in Japan,
England and the USA. On the other hand, studies such as those by Mohanan et al. (2013),
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Yu et al. (2021), Binyaruka et al. (2015), Cookson et al. (2017), Courtemanche, Marton,
Ukert, Yelowitz, and Zapata (2017), Dimitrovová, Perelman, and Serrano-Alarcón (2020),
Zolfaghari, Kabiri, and Saadatmanesh (2020), Hou and Zhang (2017) and Tu, Zang, Tan,
Zhou, and Yu (2022) employ data at the regional and/or individual level, while research such
as Gabani, Mazumdar, and Suhrcke (2023), Jakovljevic, Sugahara, Timofeyev, and Rancic
(2020), Isreal Akingba, Kaliappan, and Hamzah (2018) and Wang (2015) do so at the country
level.

Regarding the data structure, the tables 1, 2, 3, 4, 5, 6 include studies that use panel
data for their analysis. Specifically, it is shown that Babiarz et al. (2010) analyzed between
156 and 160 clinics that treated between 3,257 and 8,339 patients in China in the years 2009
and 2010; Besstremyannaya (2013) and Gravelle et al. (2014) worked with 832 hospitals in
Japan from 1999 to 2009 and with 147 hospitals in England from 2009 to 2010, respectively.
In turn, Mohanan et al. (2013) and Binyaruka et al. (2015) used data from 5,597 households
in India between 2005 and 2010, and from 3,000 households and 1,500 patients in Africa
between January 2012 and February 2013, respectively.

Wang (2015) and Jakovljevic et al. (2020) examined data from 34 OECD countries
from 1999 to 2009 and 9 Asian countries from 1996 to 2017; Cookson et al. (2017) and
Courtemanche et al. (2017) worked with data from 32,482 neighborhoods in England during
the period from 2004 to 2011 and from 18,961 neighborhoods in Ontario between 2011 and
2014, respectively. Additionally, Hou and Zhang (2017) analyzed data from 11,592 individuals
in China from 2004 to 2011; Tu et al. (2022) used data from 259 cities in China between
2004 and 2011; Dimitrovová et al. (2020) employed data from 276 municipalities in Portugal
between 2000 and 2015; Zolfaghari et al. (2020) evaluated 31 provinces in Iran from 2007
to 2016. Likewise, Yu et al. (2021) worked with data from 33,591 patients in South Korea
for 2009 and 2014. Furthermore, Wang et al. (2018) evaluated 266 hospitals in the United
States for 2016, and Isreal Akingba et al. (2018) used time-series data on the population of
Singapore from 1980 to 2013.

Regarding the outcome variable, Babiarz et al. (2010) focused on patient flow and
gross income, while Besstremyannaya (2013), Gravelle et al. (2014), and Wang et al. (2018)
evaluated hospital efficiency, quality, performance, and productivity. On the other hand,
Mohanan et al. (2013), Yu et al. (2021), and Binyaruka et al. (2015) investigated birth rates,
disease treatment, and institutional coverage. Cookson et al. (2017) and Courtemanche et al.
(2017) analyzed mortality and uninsured rates, while Dimitrovová et al. (2020), Zolfaghari
et al. (2020), and Hou and Zhang (2017) studied hospitalizations, income inequality, and
health insurance. Finally, Tu et al. (2022) evaluated medical staffing, and Gabani et al.
(2023), Jakovljevic et al. (2020), Isreal Akingba et al. (2018), and Wang (2015) reviewed life
expectancy, infant mortality, economic growth, and GDP per capita.

Regarding the explanatory variable, several studies used dummy variables to identify
the beneficiaries of specific programs: Babiarz et al. (2010) for benefited clinics, Besstremyan-
naya (2013) for benefited hospitals, Mohanan et al. (2013) for households in districts with
the Chiranjeevi Yojana program, and Binyaruka et al. (2015) for beneficiaries of the pay-
for-performance (P4P) scheme. Cookson et al. (2017) and Courtemanche et al. (2017) ap-
plied dummies to identify beneficiaries of reforms in primary care and the Affordable Care
Act (ACA), while Hou and Zhang (2017) used a dummy to identify areas with a high im-
pact of the URBMI program, and Yu et al. (2021) to identify patients benefited by mixed
public-private programs against tuberculosis. Tu et al. (2022) employed a dummy for the
implementation of the ”Broadband China” (BCCP) program. Regarding variables related to
costs and expenses, Wang (2015) analyzed health expenditure relative to GDP per capita,
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Table 1: Review of international literature
A
u
th
or

O
b
je
ct
iv
e

A
n
ly
si
s

u
n
it

D
at
a
st
ru
ct
u
re

O
u
tc
om

e
va
r.

E
x
p
la
n
at
or
y
va
r.

M
et
h
o
d
ol
og

y
C
on

cl
u
si
on

s

B
ab

ia
rz

et
a
l.

(2
01

0)
D
et
er
m
in
e
w
h
et
h
er

C
h
in
a’
s

N
ew

R
u
ra
l

C
o
op

er
at
iv
e

M
ed

ic
al

P
la
n

h
as

aff
ec
te
d

th
e

op
er
at
io
n

an
d

u
se

of
ru
ra
l
v
il
la
ge

h
ea
lt
h
cl
in
ic
s.

C
li
n
ic
s
an

d
p
ri
m
ar
y

ca
re

p
a-

ti
en
ts

in
C
h
in
a.

P
an

el
d
at
a:

15
6

an
d

16
0

cl
in
ic
s

an
d

32
57

an
d
83

39
p
at
ie
n
ts

fo
r

th
e
ye
ar
s
20

04
an

d
20

07
.

*
W
ee
k
ly

fl
ow

of
p
at
ie
n
ts

at
-

te
n
d
ed

.
*
G
ro
ss

m
on

th
ly

in
co
m
e.

*
L
ik
el
ih
o
o
d

of
se
ek
in
g

m
ed

ic
al

at
te
n
ti
on

.
*
D
ir
ec
t
m
ed

ic
al

ex
p
en

se
.

D
u
m
m
y

th
at

ta
ke
s

th
e

va
lu
e

of
1

if
it

b
en

-
efi

ts
fr
om

th
e

p
ro
gr
am

an
d

0
ot
h
er
w
is
e.

D
D

T
h
e
p
ro
gr
am

w
as

a
ss
o
ci
a
te
d
w
it
h

a
26

%
in
cr
ea
se

in
w
ee
k
ly

p
a
-

ti
en
t
fl
ow

an
d
a
2
9%

in
cr
ea
se

in
m
on

th
ly

gr
os
s
re
ve
n
u
e.

L
ik
ew

is
e,

an
in
cr
ea
se

of
5%

in
th
e
u
se

o
f

cl
in
ic
s
an

d
re
d
u
ct
io
n
s
in

ou
t-
o
f-

p
o
ck
et

m
ed

ic
al

ex
p
en

se
s
o
f
1
9
%

w
er
e
fo
u
n
d
.

B
ar
lo
w
,

R
o
eh

ri
ch
,

an
d

W
ri
gh

t
(2
01

3
)

D
is
cu

ss
le
ss
on

s
le
ar
n
ed

fr
om

p
u
b
li
c-
p
ri
va
te

p
ar
tn
er
sh
ip
s

to
fi
n
an

ce
th
e

co
n
st
ru
ct
io
n

an
d
op

er
at
in
g
co
st
s
of

p
u
b
li
c

h
os
p
it
al
s
an

d
ot
h
er

h
ea
lt
h
-

ca
re

fa
ci
li
ti
es

an
d
se
rv
ic
e
d
e-

li
ve
ry

in
E
u
ro
p
e.

N
.
A
.

N
.
A
.

N
.
A
.

N
.
A
.

N
.
A
.

E
ar
ly

m
o
d
el
s

of
th
es
e

p
ar
tn
er
-

sh
ip
s
m
ay

n
ot

h
av
e
m
et

ex
p
ec
-

ta
ti
on

s
fo
r
gr
ea
te
r
effi

ci
en

ci
es

a
t

lo
w
er

co
st
s.

N
ew

er
m
o
d
el
s
o
f-

fe
r
gr
ea
te
r
op

p
or
tu
n
it
ie
s
fo
r
effi

-
ci
en

cy
ga

in
s.

B
es
st
re
m
y
an

n
ay
a

(2
01

3
)

E
va
lu
at
e

th
e

eff
ec
t
of

h
os
-

p
it
al

fi
n
an

ci
n
g
re
fo
rm

es
ta
b
-

li
sh
in
g

a
p
ro
sp
ec
ti
ve

p
ay
-

m
en
t
sy
st
em

(P
P
S
)
fo
r
h
os
-

p
it
al

ca
re

on
th
e

te
ch
n
ic
al

an
d

co
st

effi
ci
en

cy
of

lo
ca
l

p
u
b
li
c
h
os
p
it
al
s.

P
u
b
li
c

h
os
p
it
al
s

in
J
ap

an
.

P
an

el
d
at
a:

83
2

h
os
p
it
al
s

fr
om

19
99

-
20

09
.

*
E
ffi
ci
en

cy
sc
or
es
.

D
u
m
m
y

th
at

ta
ke
s

th
e

va
lu
e

of
1
if
th
e
h
os
p
i-

ta
l
b
en

efi
ts

fr
om

th
e
p
ro
gr
am

an
d

0
in

an
ot
h
er

ca
se
.

D
D

E
st
im

at
es

re
v
ea
l
th
a
t
th
e
P
P
S
re
-

su
lt
s
in

a
li
m
it
ed

effi
ci
en

cy
ga

in
,

w
h
ic
h

co
u
ld

b
e

re
la
te
d

to
th
e

in
ad

eq
u
at
e
in
ce
n
ti
ve
s
cr
ea
te
d
b
y

th
e
tw

o-
p
ar
t
P
P
S
ta
ri
ff
in

J
ap

a
n
.

M
oh

an
an

et
a
l.

(2
01

3
)

E
va
lu
at
e

th
e

eff
ec
t

of
th
e

C
h
ir
an

je
ev
i

Y
o
ja
n
a

p
ro
-

gr
am

,
a

p
u
b
li
c-
p
ri
va
te

p
ar
tn
er
sh
ip

to
im

p
ro
ve

m
at
er
n
al

an
d
ch
il
d
h
ea
lt
h
in

G
u
ja
ra
t,
In
d
ia
.

H
ou

se
h
ol
d
s

in
In
d
ia
.

P
an

el
D
at
a:

55
97

fr
om

20
05

-2
01

0.

*
In
st
it
u
ti
on

al
b
ir
th

ra
te
.

*
M
at
er
n
al

an
d

n
eo
n
at
al

d
ea
th

ra
te
.

D
u
m
m
y

th
at

ta
ke
s

th
e

va
lu
e

of
1
if
th
e
h
ou

se
-

h
ol
d

is
lo
ca
te
d

w
it
h
in

th
e
b
en

e-
fi
te
d
d
is
tr
ic
t
an

d
0
ot
h
er
w
is
e.

D
D

T
h
e
C
h
ir
an

je
ev
i
Y
o
ja
n
a
p
ro
g
ra
m

d
o
es

n
ot

ap
p
ea
r
to

h
av
e
h
a
d

a
si
gn

ifi
ca
n
t
im

p
a
ct

o
n
in
st
it
u
ti
o
n
a
l

d
el
iv
er
y
ra
te
s
or

m
at
er
n
a
l
h
ea
lt
h

ou
tc
om

es
.

N
o
te
:
N
.A

.
is

n
o
t
a
p
p
li
ca
b
le
,
D
D

is
d
iff
er
en

ce
-i
n
-d
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d
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d
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ro
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d
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d
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d
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d
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.
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d
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c
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p
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p
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d
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-d
iff
er
en

ce
s,

S
L
M

is
sp
a
ti
a
l
la
g
m
o
d
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d
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h
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p
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p
it
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at
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p
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f
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at
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ra
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p
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at
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it
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p
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f
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d
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at
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at
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d
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d
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d
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d
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b
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b
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p
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b
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b
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.
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Table 5: Review of international literature
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b
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p
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ra
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.
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.
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p
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d

re
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Table 6: Review of international literature
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Isreal Akingba et al. (2018) considered per capita health infrastructure spending, and Wang
et al. (2018) looked at IT health expenditure. Additionally, Jakovljevic et al. (2020) and
Gabani et al. (2023) examined health expenditure. Dimitrovová et al. (2020) and Zolfaghari
et al. (2020) used variables related to the implementation of Family Health Units (FHU) and
health infrastructure spending, respectively. Finally, Gravelle et al. (2014) used distance and
travel time between hospitals.

Regarding the methodologies used, Babiarz et al. (2010), Mohanan et al. (2013),
Besstremyannaya (2013), Binyaruka et al. (2015), Hou and Zhang (2017), Dimitrovová et al.
(2020), Yu et al. (2021), and Cookson et al. (2017) employed a difference-in-differences (DD)
methodology. In Gravelle et al. (2014), a spatial regression model was used. Wang (2015) ap-
plied the generalized least squares method. Courtemanche et al. (2017) adopted a difference-
in-differences-in-differences (DDD) approach. Isreal Akingba et al. (2018) used an autore-
gressive distributed lag (ARDL) cointegration model. Wang et al. (2018), Gabani et al.
(2023), and Jakovljevic et al. (2020) used a fixed-effects (FE) panel model, while Zolfaghari
et al. (2020) used a pooled model. Finally, Tu et al. (2022) applied a combination of spatial
difference-in-differences (DDS), spatial lag model (SLM), spatial error model (SEM), and
Durbin model (DM) in their analysis of information infrastructure in China.

Regarding the main results found, Babiarz et al. (2010) show that China’s New Rural
Cooperative Medical Plan increased patient flow, clinical income, and reduced out-of-pocket
medical expenditure, improving access and efficiency in rural areas. Gravelle et al. (2014)
found that the quality of hospitals in England benefited from the quality of rival hospitals,
highlighting the importance of proximity in quality analysis. Binyaruka et al. (2015) report
that a Pay-for-Performance scheme in Africa improved institutional delivery coverage and
the provision of antimalarials, but reduced the use of non-specific services in clinics.

Similar to the listed studies, Besstremyannaya (2013); Hou and Zhang (2017); Isreal Ak-
ingba et al. (2018); Wang et al. (2018); Jakovljevic et al. (2020); Zolfaghari et al. (2020); Yu
et al. (2021); Tu et al. (2022) and Gabani et al. (2023) found relevant impacts by the imple-
mentation of a program and/or expenditure on health infrastructure on hospital productivity,
performance and efficiency. On the other hand, in the studies developed by Mohanan et al.
(2013) and Dimitrovová et al. (2020), no statistical evidence of the significant impact of the
implementation of the Chiranjeevi Yojana program and the Family Health Units, respectively,
was found.

In contrast to the studies reviewed, the present study is distinguished by its analysis
of the effect of the opening of the new Guillermo Kaelin and Alberto Barton concessioned
polyclinics on the decongestion of nearby health facilities. Unlike the research reviewed, this
study shows the impact of PPPs in the health sector with respect to decongestion, which
may be indirectly associated with their potential contribution to improving the quality of
services in other health facilities by reducing pressure on their resources and facilitating better
management of the demand for care. This approach brings a novel perspective, underlining
the potential of PPPs to strengthen the health system as a whole, beyond the immediate
effects on the infrastructures directly involved.

2.2 National Literature

In this subsection, a review is made of those documents that investigate the effects that health
projects may have in Peru. In this regard, the review of those studies that evaluate the effects
of PPPs has been prioritized. Table 7 presents a summary of the main characteristics of the
studies found.
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Table 7: Review of national literature
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This table includes characteristics such as the objective, the unit of analysis, the data
structure, the dependent and explanatory variables, the methodology used and the main
results found. It should also be noted that the studies found are few in relation to those
found at the international level, and of these, the only one that performs a quantitative
analysis is the one developed by Eslava and Sáenz (2022).

Regarding the objective pursued by the research papers, those developed by Orellana
(2013), Zevallos et al. (2014) and Romero and Gideon (2020) study the effects that PPPs
have had on the health sector in Peru, while Eslava and Sáenz (2022) analyze the effect of
SIS coverage on income, expenditures and investment in human capital in the event of an
illness in rural households.

Most studies have information on the unit of analysis, data structure, dependent vari-
able and explanatory variable as they are more qualitative studies. On the other hand, Eslava
and Sáenz (2022) use Peruvian households as a unit of analysis, the data structure they use
is panel data from 2011 to 2015, they use household income, household expenditure and the
proportion of children enrolled in schools as dependent variables, they use as an explanatory
variable a variable that measures whether households were covered by the SIS and they use
the propensity score matching method with difference-in-differences.

Regarding the main results found, Orellana (2013) points out that PPPs in health are
opportunities that make it possible to reduce service and infrastructure needs; Zevallos et al.
(2014) indicate that there is still insufficient evidence to measure the results; Romero and
Gideon (2020) spoint out that PPPs in health, for example, could end up generating greater
inequality, while Eslava and Sáenz (2022) indicate that, in the face of the health shock,
households that have SIS experience a decrease in their income and short-term expenditure.

This research work is positioned as a contribution to the existing literature by offering
a quantification of the impact of PPPs in the health sector for the Peruvian case. Unlike
previous research conducted in the country, which presents qualitative analyses, this study
employs a causal measurement technique widely recognized and used in the international
literature. This not only reinforces the validity of the results obtained but also allows for a
rigorous and contextualized comparison with international standards, providing a solid basis
for informed public policy decision-making.

3 Empirical strategy

To achieve the objectives of this research work, a difference-in-differences model is estimated
under the specification of a panel of data controlled by time and observation fixed effects
(individuals) known as two-way fixed effects (TWFE). As indicated in Arkhangelsky and
Imbens (2024), under this specification the outcome of the control (Yit(0)) must satisfy the
following:

yi,t (0) = αi + βt + ϵi,t (1)

Where ϵit is independent of the treatment policy. The above equation indicates that, if
the treatment is not provided, the result obtained is determined by the two-way fixed effects.
Likewise, the potential outcome when treatment is received is determined by the following
equation:

yi,t (1) = yi,t (0) + τ (2)

16



PPP as an innovation in public health

This equation shows that τ measures the difference between the outcome of receiving
or not receiving the treatment. Joining equations 1 and 2, and considering the assignment
of a treatment (Tit) that takes the value of 1 if the unit is treated and 0 if it is not treated,
we have that the variable Yit can take different values depending on whether the individual
receives the treatment or not:

yi,t ≡ Ti,t · yi,t (1) + (1− Ti,t) · yi,t (0) (3)

yi,t = αi + βt + τ · Ti,t + ϵi,t (4)

Equation 4 is the one to be estimated. The parameters through the ordinary least
squares method are obtained through an optimization process:

(
τ̂TWFE , α̂, β̂

)
= arg min

τ,α,β

N∑
i=1

M∑
t=1

(yi,t − αi − βt − τ · Ti,t) (5)

The parameter of interest that allows us to identify the causal effect of the policy is
τ̂TWFE . One way to rewrite the treatment effect estimator is as follows:

τ̂TWFE =
(
ytrat,post − ytrat,pre

)
−

(
ycont,post − ycont,pre

)
(6)

This is quite similar to the usually known difference-in-differences method. However,
according to Arkhangelsky and Imbens (2024) it is better to use the TWFE characterization
of equation 4 because it applies in environments where the estimator does not have the double
difference form.

Additionally, taking advantage of the panel data, the estimation of the event studies
method will be carried out. Event studies occupy a prominent place in the current literature
as it presents a more explicit approach to causal effects; also, event studies allow us to
indirectly test the assumption of parallel trends (difference-in-differences model identification
assumption) and to analyze the effect of the policy over time.

It should be noted that the parallel trend assumption states that, in the absence of the
intervention, the time trends of the treatment and control groups would have followed similar
trajectories over time. In other words, it is assumed that any differences observed between
the groups prior to the intervention are constant and do not vary over time.

This research work seeks to measure how the polyclinics concessioned by PPP, Guillermo
Kaelin and Alberto Barton, generate benefits for the population served through the deconges-
tion of other health facilities. To identify the group of health facilities that were decongested
as a result of the concession policy, the distance from each health facility to the concessioned
polyclinic has been taken as a variable that measures heterogeneous exposure. Thus, it is ex-
pected that those health centers that are closer to the concessioned facility will have benefited
from the decongestion compared to those that are far away.

It is important to note that it has been considered that each concessioned health facility
can only generate benefits within the health network to which it belongs. Thus, the Guillermo
Kaelin and Alberto Barton polyclinics can only contribute to the decongestion of the health
facilities of the Rebagliati and Sabogal networks, respectively. In this context, care per
consultation is restricted to the network assigned by EsSalud, which means that policyholders
in a network cannot receive care in a network other than the one assigned.
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4 Data

In this research work, a panel of data is used for a total of 25 health facilities (14 from the
Rebagliati network and 11 from the Sabogal network) from 2011 to 2017. Considering that
the start of operations of both polyclinics took place in 2014, the data allows us to identify
the impact of the referred polyclinics during the following 3 years after the start of opera-
tions. The impact is measured on the number of policyholders, the number of consultations,
consultations/policyholders, policyholders/doctors and consultations/doctors ratios. These
data have been obtained from the EsSalud website and from various requests for access to
public information (SAIP) made. Descriptive statistics for these variables are presented in
Table 8.

With regard to the variable that measures the heterogeneous exposure of the health
facilities in each network, the distance from each health facility to the new polyclinics has
been used. The distance variable chosen is the travel time in minutes it takes a car to get
from each health facility to the new polyclinic. Travel time data has been extracted from
Google Maps.

It should be noted that the analysis uses information for most of the health facilities
in each network, with the exception of the III Alfredo Piazza Roberts Primary Care Center
(CAP) and the III Retablo CAP in Comas, since there is no information available or they
were not attending EsSalud policyholders during the analysis period. The Alberto Sabogal,
Edgardo Rebagliati and Luis Negreiros hospitals are also excluded because they are national
hospitals that do not have policyholders assigned for consultations; on the contrary, these
hospitals attend more complex cases; therefore, they belong to a different market than the
polyclinics analyzed.

Table 8: Descriptive statistics of variables

Variables Obs. Average Std. Dev. Mı́n. Max.

Rebagliati Network

Number of policyholders 98 92 961 62 837 0 260 947
Number of consultations 98 120 520 84 958 0 344 662
Consultations/policyholders 98 1,3 0,9 0 5,7
Consultations/doctors 91 4 255 2 178 1 130 12 236
Number of doctors 95 46 57 0 227

Sabogal Network

Number of policyholders 77 111 887 55 325 33 038 245 196
Number of consultations 77 136 982 72 168 31 576 326 096
Consultations/policyholders 77 1,3 0,7 0,6 4
Consultations/doctors 77 5 261 2 635 1 818 13 108
Number of doctors 77 39 35 4 122

5 Results

This section presents the results found after applying the empirical strategy detailed above.
The objective of this research is to analyze and quantify the impact that PPPs can have on
the decongestion of other health facilities in Peru, based on the analysis of the role played
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Nota: Las figuras incluyen la cantidad de pacientes y asegurados atendidos en Lima Metropolitana. Además, se ha excluido a los hospitales Alberto Sabogal, Edgardo Rebagliati y Luis 

Negreiros por ser hospitales nacionales que no cuentan con asegurados asignados para atención de consultas, por el contrario, estos hospitales atienden casos más complejos. 
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Figure 2: Number of policyholders and consultations in the Sabogal network

The figures include the number of patients and policyholders treated in Metropolitan Lima. In addition,
the Alberto Sabogal, Edgardo Rebagliati and Luis Negreiros hospitals have been excluded because they are
national hospitals that do not have policyholders assigned for consultations; on the contrary, these hospitals
attend more complex cases.
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by the Guillermo Kaelin and Alberto Barton polyclinics, each belonging to the concessioned
hospital complex of the same name. It is expected that, following the start of operations of
the polyclinics in 2014, the health facilities closest to the new polyclinics may have registered
decreases in the number of consultations and in the number of policyholders. This would allow
for better quality of health services and possible reductions in waiting times for appointments
and for being seen.

Although the concessioned hospital complexes include, in addition to the polyclinic,
the specialized hospital and the home care unit, this research focuses on measuring the effect
only of the polyclinics, given the information available; however, it is to be expected that the
specialized hospital and the home care unit have also had an impact on the benefit of the
insured population; therefore, it can be affirmed that the total impact of these concessions
on health is greater than those estimated in this document.

For the purposes of applying the difference-in-differences method, the date on which
the polyclinics began operations has been considered as the date on which treatment began,
since it is only after this date that effects on the congestion of other health facilities may have
been generated. The period of analysis is between 2011 and 2017, which makes it possible
to have 3 years before and 3 years after the start of operations of the concessioned health
facilities.

Likewise, the analysis considers that the new polyclinics only generate decongestion
effects in health facilities that are within their respective networks. This assumption is based
on the fact that the policyholders themselves cannot decide in which hospital network to
be treated; on the contrary, it is EsSalud that assigns the number of policyholders for each
health facility and for each network, considering the proximity of the policyholder to the
health facility. Therefore, it is expected that health facilities close to the new polyclinics
will benefit positively in terms of reducing the number of policyholders compared to health
facilities that are farther away.

It is important to note that, as shown in Figures 1 and 2, the start of operations of the
new polyclinics has not led to an increase in the number of policyholders, as this depends on
other factors. Similarly, there has been no increase in the number of consultations. However,
there has been a decrease in the number of policyholders and patients treated in existing
health facilities. In this sense, it is evident that the new health facilities have contributed to
the decongestion of each health network and, therefore, to a possible improvement in health
services.

Since distance to polyclinics is a determining variable in identifying the effects of con-
cessions on health facility congestion, the measure of distance used was the travel time by car
required to travel from each health facility to the new polyclinic. Travel time was preferred
as a measure of distance because, unlike other distance measures such as kilometers traveled
and Euclidean distance, this one takes into account traffic congestion in the area, the number
of curves on the roads, and even the condition of the highways. In short, this makes this a
more accurate measure of distance compared to others.

Tables 9 and 10 present the health facilities closest to the new polyclinics in order of
travel time. It should be noted that in the case of the Rebagliati network, for every additional
5 minutes of travel time, at least one health facility is added; however, this does not occur in
the Sabogal network, which has the same number of health facilities for less than 25, 30 and
35 minutes of travel time, and only after 40 minutes are health facilities added.
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Table 9: Travel time by car from health facilities in the Rebagliati network to the Guillermo
Kaelin polyclinic

Travel time to
Guillermo Kaelin
Polyclinic by car

Health facilities in the Rebagliati network

Less than 10 min - Pol. Villa Maŕıa

Less than 15 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández

Less than 20 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández
- CAP III Los Próceres de San Juan de Miraflores

Less thane 25 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández
- CAP III Los Próceres de San Juan de Miraflores
- Pol. Los Próceres

Less than 30 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández
- CAP III Los Próceres de San Juan de Miraflores
- Pol. Los Próceres
- Pol. Juan José Rodŕıguez Lazo

Menos de 35 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández
- CAP III Los Próceres de San Juan de Miraflores
- Pol. Los Próceres
- Pol. Juan José Rodŕıguez Lazo
- CAP III Barranco

Menos de 40 min - Pol. Villa Maŕıa
- H. I Uldarico Rocca Fernández
- CAP III Los Próceres de San Juan de Miraflores
- Pol. Los Próceres
- Pol. Juan José Rodŕıguez Lazo
- CAP III Barranco
- H. I Carlos Alcántara Butterfield
- CAP II Luŕın

Note: Data collected on January 18, 2025.

Own elaboration.

Source: Google Maps
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Table 10: Travel time by car from Sabogal network health facilities to the Alberto Barton
Polyclinic

Travel time by car
to the Alberto Barton
Polyclinic

Health facilities in the Sabogal network

Less than 10 min - N. A.

Less than 15 min
- CAP III Bellavista
- CAP III Metropolitano Callao

Less than 20 min

- CAP III Bellavista
- CAP III Metropolitano Callao
- H. I Octavio Mongrut Muñoz

Less than 25 min

- CAP III Bellavista
- CAP III Metropolitano Callao
- H. I Octavio Mongrut Muñoz
- CAP III Luis Negreiros Vega

Less than 30 min

- CAP III Bellavista
- CAP III Metropolitano Callao
- H. I Octavio Mongrut Muñoz
- CAP III Luis Negreiros Vega

Less than 35 min

- CAP III Bellavista
- CAP III Metropolitano Callao
- H. I Octavio Mongrut Muñoz
- CAP III Luis Negreiros Vega

Less than 40 min

- CAP III Bellavista
- CAP III Metropolitano Callao
- H. I Octavio Mongrut Muñoz
- CAP III Luis Negreiros Vega
- CAP III Hermana Maŕıa Donrose
- Fiori Polyclinic

Note: Data collected on January 18, 2025. N.A. indicates that no healthcare facilities have been
identified within the Sabogal network in the specified distance range.

Own elaboration.

Source: Google Maps.
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In order to quantify the magnitude and length of the shock wave of the impact generated
by the operation of the Guillermo Kaelin and Alberto Barton polyclinics on the decongestion
of other health facilities, estimates have been made considering different treatment and control
groups according to their proximity to the new polyclinics. Hereafter, a separate analysis is
performed for each new polyclinic; however, the same empirical strategy is employed for both
cases.

5.1 Impact of the Guillermo Kaelin polyclinic on the congestion of health
facilities in the Rebagliati network

Tables 11 and 12 spresent estimates of the decongestion effect generated by the Guillermo
Kaelin polyclinic in the Rebagliati network. Table 11 presents the results of the effects
on policyholders, consultations and the consultations per policyholder ratio, and Table 7
presents the results of the effects on the policyholders per doctors ratio and the consultations
per doctors ratio.

The results in Table 11 indicate statistically significant effects on the growth rate of
insured and consultations; however, no effects on the ratio of consultations per policyholders
are identified. All estimations have fixed effects of time and observations, as well as a control
variable of number of doctors; likewise, all estimations included cluster to avoid bias problems.

In particular, column (1) shows that the Guillermo Kaelin polyclinic generated a statis-
tically significant reduction of 46.3 % in the number of policyholders in the health facilities of
the Rebagliati network that are less than 15 minutes of distance from the polyclinic. Within
this radius is the Villa Maŕıa polyclinic, which stopped treating policyholders after the start
of operations of the hospital complex concession. Column (2) shows that the Guillermo
Kaelin polyclinic generated a statistically significant reduction of 42.1 % in the number of
policyholders in the Rebagliati network of health facilities located less than 20 minutes of
distance. Likewise, column (3) shows that there is no statistically significant effect of the
new polyclinic on decongestion after 25 minutes of distance.

In column (4), it is estimated that the Guillermo Kaelin polyclinic generated a statisti-
cally significant reduction of 54.5 % in the number of consultations in the health facilities of
the Rebagliati network that are less than 15 minutes of distance from the polyclinic. Column
(5) shows the statistically significant impact of the Guillermo Kaelin polyclinic helping to
reduce by 48.1 % the number of consultations in network polyclinics less than 20 minutes
of distance. Likewise, column (6) shows that there is no statistically significant effect of the
new polyclinic on decongestion after 25 minutes of distance.

On the other hand, in columns (7), (8) and (9) the ratio of consultations per policyhold-
ers is quantified considering the health facilities that are less than 15, 20 and 25 minutes of
distance from the Guillermo Kaelin polyclinic. In the estimates presented in these columns,
it is observed that the aforementioned polyclinic has not had a statistically significant effect
on the ratio. This is because the impacts generated on the number of policyholders and on
the number of consultations are statistically equal.

The results in Table 12 indicate significant effects on the ratios of policyholders per
doctors and consultations per doctors. All the estimates presented in this table have fixed
effects of time and observations; likewise, the cluster was included in all the estimates to
avoid bias in them.

In particular, column (1) shows that the Guillermo Kaelin polyclinic generated a sta-
tistically significant reduction of 28.4 % in the ratio of policyholders per doctors in the
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Table 11: Estimates of the decongestion effect generated by the Guillermo Kaelin polyclinic
on the Rebagliati network – Part 1
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Table 12: Estimates of the decongestion effect generated by the Guillermo Kaelin polyclinic
on the Rebagliati network – Part 2
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health facilities of the Rebagliati network that are less than 15 minutes of distance from the
polyclinic. Column (2) shows that the Guillermo Kaelin polyclinic generated a statistically
significant reduction of 22.8 % in the ratio of policyholders per doctors in the health facilities
of the Rebagliati network that are less than 20 minutes of distance from the polyclinic. Like-
wise, column (3) shows that there is no statistically significant effect of the new polyclinic on
decongestion after 25 minutes of distance.

Therefore, it can be affirmed that, after the Guillermo Kaelin polyclinic began opera-
tions, the health facilities of the Rebagliati network located less than 20 minutes of distance
from the polyclinic have a lower number of policyholders per doctor. This is indicative of
the impact that the Guillermo Kaelin polyclinic has had on the capacity of nearby health
facilities, allowing each doctor to treat a smaller number of policyholders.

In column (4), it is estimated that the Guillermo Kaelin polyclinic generated a statis-
tically significant reduction of 16.8 % in the ratio of consultations per doctor in the health
facilities of the Rebagliati network that are less than 15 minutes of distance from the poly-
clinic. Column (5) shows that there is a statistically significant impact of the Guillermo
Kaelin polyclinic helping to reduce by 19.3 % the ratio of consultations per doctor in the
network’s polyclinics less than 20 minutes of distance. Likewise, column (6) shows that there
is no statistically significant effect of the new polyclinic on decongestion after 25 minutes of
distance.

Therefore, it can be affirmed that, after the Guillermo Kaelin polyclinic began operat-
ing, the health facilities in the Rebagliati network that are less than 20 minutes’ drive from
the polyclinic have reduced the number of consultations per doctor. This is indicative of the
impact the polyclinic has had on the capacity of nearby health facilities, allowing each doctor
to see fewer patients.

In conclusion, the effect on the decongestion generated by the Guillermo Kaelin poly-
clinic on the number of policyholders and consultations of other facilities of the Rebagliati
network has a ripple effect of up to 20 minutes of distance. Considering that a vehicle in
the city of Lima travels at an average speed of 17 km/hour3 during rush hour, the expan-
sive effect of the concession would cover approximately 5.6 km around the Guillermo Kaelin
polyclinic. Therefore, the decongestion effect generated by this polyclinic mainly benefits the
Villa Maŕıa polyclinic, the I Uldarico Rocca Fernández hospital and the III Los Próceres de
San Juan de Miraflores CAP.

5.2 Impact of the Alberto Barton polyclinic on the congestion of health
facilities in the Sabogal network

Tables 13 and 14 show the estimates of the decongestion effect generated by the Alberto
Barton polyclinic in the Sabogal network. Table 13 presents the results of the effects on
the number of policyholders, consultations and consultations per policyholders ratio, and
Table 14 presents the results of the effects on the policyholders per doctors ratio and the
consultations per doctors ratio.

The results in Table 13 indicate statistically significant effects on the growth rate of
policyholders and consultations; however, no effects on the ratio of consultations per policy-
holders are identified. All estimations have fixed effects of time and observations, as well as a
control variable of number of doctors; likewise, all estimations included cluster to avoid bias

3Information extracted from the Tomtom Traffic Index on January 20, 2025, available at: https://www

.tomtom.com/traffic-index/ranking/
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problems.

In particular, column (1) shows that the Alberto Barton polyclinic generated a statis-
tically significant reduction of 42.3 % in the number of policyholders in the health facilities
of the Sabogal network that are less than 15 minutes of distance from the polyclinic. Column
(2) shows that this polyclinic generated a statistically significant reduction of 37.4 % in the
number of policyholders in the Sabogal network of health facilities located less than 20 min-
utes of distance. Similarly, column (3) shows that there is a statistically significant reduction
of 30.6 % in the number of policyholders in the Sabogal network of health facilities that are
less than 25 minutes of distance. Likewise, column (4) shows that there is no statistically
significant effect of the new polyclinic on decongestion after 40 minutes of distance.

In column (5), it is estimated that the Alberto Barton polyclinic generated a statistically
significant reduction of 34.4 % in the number of consultations in the health facilities of the
Sabogal network that are less than 15 minutes of distance from the concessioned polyclinic.
Column (6) shows the statistically significant impact of this polyclinic, as it helps to reduce by
34.7 % the number of consultations to network polyclinics less than 20 minutes of distance.
Likewise, columns (7) and (8) show that there is no statistically significant effect of the
Alberto Barton polyclinic on decongestion after 25 minutes of distance.

On the other hand, columns (9), (10), (11) and (12) quantify the impact on the ratio
of consultations per policyholders considering health facilities located less than 15, 20, 25
and 40 minutes of distance from the Alberto Barton polyclinic. The estimates presented in
these columns show that the new polyclinic has not had a statistically significant effect on
the ratio. This is due to the fact that the impacts on the number of policyholders and the
number of consultations are statistically equivalent.

The results in Table 14 indicate significant effects on the ratios of policyholders per
doctors and consultations per doctors. All estimates presented in this table have time and
observation fixed effects, and all estimates include cluster to avoid bias.

In particular, column (1) shows that the Alberto Barton polyclinic generated a statis-
tically significant reduction of 23.0 % in the ratio of policyholders per doctors in the health
facilities of the Sabogal network that are less than 15 minutes of distance from the polyclinic.
Column (2) shows that this polyclinic generated a statistically significant reduction of 33.3
% in the ratio of policyholders per doctors in the Sabogal network of health facilities located
less than 20 minutes of distance. Similarly, column (3) shows that there is a statistically
significant reduction of 28,4 % in the ratio of policyholders per doctors over the Sabogal net-
work health facilities that are less than 25 minutes of distance. On the other hand, column
(4) shows that there is no statistically significant effect of the Alberto Barton polyclinic on
decongestion at a distance of 40 minutes.

Therefore, it can be affirmed that, after the start of operations of the Alberto Barton
polyclinic, the health facilities of the Sabogal network located less than 25 minutes of distance
from this polyclinic have a lower number of policyholders per doctor. This is indicative of the
impact that the Alberto Barton polyclinic has had on the capacity of nearby health facilities,
allowing each doctor to treat a smaller number of policyholders.
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Table 13: Estimates of the decongestion effect generated by the Alberto Barton polyclinic on
the Sabogal network – Part 1
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Table 14: Estimates of the decongestion effect generated by the Alberto Barton polyclinic on
the Sabogal network – Part 2
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In column (5), it is estimated that the Alberto Barton polyclinic generated a statistically
significant reduction of 24.2 % in the ratio of consultations per doctor in the health facilities
of the Sabogal network that are less than 15 minutes of distance from this polyclinic. Column
(6) shows that there is a statistically significant impact of the polyclinic helping to reduce by
30.5 % the ratio of consultations per doctor in network polyclinics less than 20 minutes of
distance. Likewise, columns (7) and (8) show that there is no statistically significant effect
of the Alberto Barton polyclinic on decongestion after 25 minutes of distance.

Therefore, it can be affirmed that, after the start of operations of the Alberto Barton
polyclinic, the health facilities of the Sabogal network that are less than 20 minutes of distance
from this polyclinic have reduced the number of consultations per doctor. This is indicative
of the impact that the Alberto Barton polyclinic has had on the capacity of nearby health
facilities, allowing each doctor to see fewer patients.

In conclusion, the effect on the decongestion generated by the Alberto Barton poly-
clinic with respect to the number of policyholders and consultations of other facilities of the
Rebagliati network has a ripple effect of up to 25 minutes of distance. Considering that a
vehicle in the city of Lima travels at an average speed of 17 km/hour4 during rush hour,
the expansive effect of the concession would cover approximately 7.1 km around the Barton
polyclinic. Therefore, the decongestion effect generated by this polyclinic mainly benefits III
Bellavista CAP, III Metropolitano Callao CAP, I Octavio Mongrut Muñoz Hospital and III
Luis Negreiros Vega CAP.

5.3 Event study

To ensure that the models meet the assumption of parallel trends in the estimates presented in
Tables 11, 12, 13 and 14, an event study analysis was performed for each polyclinic, as shown
in Figures 3 and 4. These figures show that in the estimates for both the Guillermo Kaelin
polyclinic and the Alberto Barton polyclinic, the assumption of parallel trends is fulfilled,
since the estimated coefficients for the years prior to treatment are statistically equal to zero.

Indeed, in graphs (a), (b), (c) and (d) of both figures, it can be seen that, in most
cases, the coefficient estimates for the periods prior to the event (for years -3, -2 and -1)
are statistically equal to zero (considering a 95 % significance level), which suggests that
there are no significant differences in the trends of the variables analyzed prior to the start
of operations of the concessioned polyclinics.

In the case of the Guillermo Kaelin polyclinic, Figure 3 shows more significant impacts
on the variables of the number of policyholders and the number of consultations, as shown
in graphs 3a and 3b, where the coefficients after the concession show statistically significant
changes. On the other hand, graphs 3c and 3d, corresponding to the policyholders/doctors
and consultations/doctors ratios, show less statistical significance. In particular, in graph 3c,
the impact would be visible only until the second post-treatment period. On the other hand,
in graph 3d, it is observed that the estimated coefficients after treatment are statistically
equal to zero, but with a tendency to decrease. The results in graph 3d may be due to
the lack of statistical power due to the small amount of data, which makes the confidence
intervals large.

In the case of the Alberto Barton polyclinic, Figure 4a, 4b, 4c and 4d show clearer
impacts. Although the post-treatment coefficients show a decrease, implying a decongestion

4Information extracted from the Tomtom Traffic Index on January 20, 2025, available at: https://www

.tomtom.com/traffic-index/ranking/
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Figura 3: Estudio de eventos para las estimaciones del policlínico Guillermo Kaelin 

(a) Logaritmo del número de asegurados (b) Logaritmo del número de consultas 

(c) Logaritmo de asegurados/médicos (d) Logaritmo de consultas/médicos 

Nota: Intervalos estimados al 95 % de nivel de significancia. 
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Figure 3: Event study for the Guillermo Kaelin polyclinic estimations

Note: Intervals are estimated at a 95 % significance level.
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Figura 4: Estudio de eventos para las estimaciones del policlínico Alberto Barton 

(a) Logaritmo del número de asegurados (b) Logaritmo del número de consultas 

(c) Logaritmo de asegurados/médicos (d) Logaritmo de consultas/médicos 

Nota: Intervalos estimados al 95 % de nivel de significancia. 
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Figure 4: Event study for the Alberto Barton polyclinic estimations

Note: Intervals are estimated at a 95 % significance level.
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tiempos de espera para acceder a una consulta médica externa en los años posteriores al inicio 

de la prestación de servicio de los policlínicos concesionados. 

De manera similar, en la figura 5(b) se presenta la variación porcentual del promedio de 

minutos que un paciente debe esperar desde su llegada al establecimiento de salud hasta ser 

atendido por un médico. Se observa que en los establecimientos de Lima Metropolitana hubo
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Source: National Survey on User Satisfaction of Health Services.

of nearby health facilities, the confidence intervals are wide, indicating a lower accuracy in
the estimates. This is because, compared to the Guillermo Kaelin polyclinic, the estimates
made for the Sabogal network include a smaller number of health facilities, which does not
allow an accurate identification of the impact.

5.4 Analysis of satisfaction of users of health services

To strengthen the results obtained, the waiting time in EsSalud health facilities in Metropoli-
tan Lima and the rest of the country was analyzed. Waiting time variables are used as indica-
tors of satisfaction with the effects of the decongestion of these health facilities. The waiting
times have been obtained from the National Survey on User Satisfaction of Health Services,
prepared by the INEI, corresponding to the years 2014, 2015 and 2016. The objective of this
survey is to evaluate and monitor the functioning and performance of the health system in
the country.

Figure 5 shows two key indicators of waiting times in EsSalud health facilities. Figure
5a shows the percentage variation in the average number of days waiting for a medical con-
sultation in Metropolitan Lima compared to the rest of the country. The data reflect that
facilities in Metropolitan Lima significantly reduced waiting days, reaching a decrease of up
to 47 % in 2016 compared to 2014. Although a 21 % reduction was also observed in EsSalud
establishments in the rest of the country in the same period, it was not as pronounced as
in Metropolitan Lima. Thus, patients who go to the health networks of Metropolitan Lima,
such as the Rebagliati and Sabogal networks, experience shorter waiting times to access
an external medical consultation in the years after the start of the service provision of the
concessioned polyclinics.

Similarly, Figure 5b shows the percentage variation in the average number of minutes
a patient must wait from the time he/she arrives at the health facility until being seen by
a doctor. It is observed that in Metropolitan Lima facilities there were increases in waiting
times of 37 % in 2015 and 30 % in 2016 compared to 2014. However, these increases were
smaller compared to those recorded in health facilities in the rest of the country.
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In general, Figures 5a and 5b show a reduction in waiting times in EsSalud health
facilities in Metropolitan Lima compared to those in the rest of the country, which could be
due to the effects of the start of operations of the concessioned hospital complexes on the
congestion of the other health facilities in the Sabogal and Rebagliati networks. These results
suggest improvements in patient well-being as a result of the decongestion of health facilities.

6 Conclusions and recommendations

The objective of this research is to analyze and quantify the impact that PPPs in health
in Peru can have on the decongestion of other health facilities, based on the analysis of
the role played by the Guillermo Kaelin and Alberto Barton polyclinics, each belonging to
the concessioned hospital complex of the same name. It is expected that, after the start of
operations of both polyclinics in 2014, the health facilities closest to them will have been able
to register decreases in the number of policyholders assigned and consultations performed.
This would make possible an improvement in the efficiency and quality of health services, as
well as possible reductions in waiting times to get an appointment and be seen in a timely
manner.

To verify this objective, the difference-in-differences method was applied using the
two-way fixed-effect specification, followed by an event study to analyze the impact of the
concession over time. The treatment begins with the start of operations of the Guillermo
Kaelin and Alberto Barton polyclinics in 2014, and the comparison is made with the rest of
the health facilities that are part of the Rebagliati and Sabogal networks, respectively.

The results indicate that the implementation of the Guillermo Kaelin polyclinic has
had a significant impact on the decongestion of health facilities in the Rebagliati network,
particularly in the areas closest to the concession. With distance as a heterogeneous expo-
sure variable, a statistically significant reduction of 42.1 % was identified in the number of
policyholders in the other health facilities of the network, located less than 20 minutes of
distance from the polyclinic; however, no significant effect was observed after 25 minutes of
distance.

Regarding the number of consultations, the results also show a significant reduction of
48.1 % in establishments located less than 20 minutes of distance. Similarly, no significant
effect was found from 25 minutes of distance. The ratio of policyholders per doctor also
decreased significantly, with a reduction of 22.8 % to less than 20 minutes. Regarding the
ratio of consultations per doctor, there was a reduction of 19.3 % to less than 20 minutes of
distance.

These results suggest that the Guillermo Kaelin polyclinic has made it possible to
redistribute the workload of doctors in the Rebagliati network, especially in the nearest areas,
which has improved the care capacity in the surrounding health facilities. The influence of
this polyclinic extends to a radius of approximately 5.6 km, particularly benefiting other
health facilities such as the Villa Maŕıa polyclinic, the H. I Uldarico Rocca Fernández and
the CAP III Los Próceres de San Juan de Miraflores.

For its part, the event study showed that the most notable impacts are observed in
the number of policyholders assigned and consultations carried out, with statistically sig-
nificant changes after the start of operations. However, policyholders/doctors ratios and
consultations/doctors show less statistical significance. Specifically, the impact on the poli-
cyholders/doctors ratio is only visible from the second post-treatment period.
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The Alberto Barton polyclinic has also had a significant impact on the decongestion of
the Sabogal network’s policyholders. The data reveal a significant decrease of 30.6 % in those
establishments in the network located less than 25 minutes of distance, with no significant
effect on those located more than 40 minutes of distance.

Regarding the decongestion of the consultations carried out, the Alberto Barton poly-
clinic has led to a 34.7 % reduction in the number of consultations in the establishments to
less than 20 minutes. No significant changes were found in the areas located after 25 minutes.
The ratio of policyholders per doctor also showed significant decreases, showing a 28.4 %
reduction in polyclinics to less than 25 minutes of distance. The ratio of consultations per
doctor was also reduced by 30.5 % at less than 20 minutes of distance.

In summary, the results reflect that the Alberto Barton polyclinic has been effective
in improving the capacity of care in the health facilities of the Sabogal network, promoting,
especially in nearby areas, a more equitable redistribution of the doctors’ workload. The
influence of this polyclinic covers a radius of approximately 7.1 km, benefiting facilities such
as CAP III Bellavista, CAP III Metropolitano Callao, H. I Octavio Mongrut Muñoz and
CAP III Luis Negreiros Vega.

In the study of events, it was found that the most significant impacts were observed in
the number of policyholders and consultations. It is important to note that this event study
presents wider confidence intervals in the estimated points compared to the event study
carried out for the Guillermo Kaelin polyclinic, which is due to the smaller number of health
facilities considered in the Sabogal network.

This research constitutes a significant contribution to the empirical literature, since it
allows us to quantify, using the difference-in-differences method, the impact of the Guillermo
Kaelin and Alberto Barton polyclinics as part of the hospital complexes of the same name
concessioned through the PPP mechanism, on the decongestion of public health services in
other existing health facilities. In addition, it is the first study in Peru that uses a causal
inference approach to evaluate the effects of public-private partnerships in the health sector. It
also discusses how, as a result of the decongestion generated by PPPs in health, improvements
in the satisfaction of EsSalud policyholders can be generated.

The findings of this study open the possibility of continuing research in the Health sec-
tor. For example, one could analyze how beneficial the use of a PPP is in this area, compared
to traditional public works or other mechanisms, such as the Government-to-Government
model. It would also be useful to have information on the direct beneficiaries of the project,
mainly associated with the perception of the quality of services; therefore, it is recommended
that the competent authorities collect statistical information, from the project design stage,
that can serve as a baseline to assess the impact on the level of user satisfaction when using
the health PPP.

The results of this research have shown a positive impact after the implementation of
the concessions, which has significantly contributed to the decongestion of the other health
facilities belonging to the Sabogal and Rebagliati networks. These concessions proved ef-
fective in relieving pressure on EsSalud by decongesting existing health facilities, thereby
improving access, efficiency and quality of services for policyholders. Therefore, in order to
continue closing the gaps in health coverage and quality, it is recommended that the State,
through ProInversión, continue to promote projects with the participation of private invest-
ment through concessions within the framework of PPPs, since, by combining the strengths
of the public and private sectors, they allow to increase the efficiency of health services.
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