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Abstract
In Italy, the COVID-19 pandemic and the death of many elderly people have put in evidence the uneven territorial distribu-
tion of nursing homes, which have amplified the spread and severity of the pandemic. By applying a pooled OLS model to 
the Italian regions, over the 2010–18 period, we investigate the demand factors, market forces and institutional drivers of the 
spatial distribution of residential healthcare for the elderly. Using a fine-grained approach that considers specific regional 
and age-related elements and the market environment, which can reduce or increase the pressure on regional governments 
to provide formal assistance, we find that the financial resources and the availability of unemployed women as potential 
caregivers explain the distribution of expenditure better than the health needs of the elderly. As a result, the expenditure is 
concentrated in richer and more financially autonomous regions and it is not congruent with the distribution of chronicity, 
health and frailty factors or income among the elderly. These critical issues of the care services for frail elderly people, 
related to a highly decentralized governance and resulting in fragmented, market-driven provision, could be attacked only 
by a national reform.
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1  We use LTCF to indicate non-acute nursing facilities that house 
over-65 people with long-term care (LTC) needs. They are a sub-
group of all health and social-care facilities. LTC refers to the ser-
vices in support of the elderly (65 or over) with limitations in every-
day activities.
2  The concentration of the elderly in closed communities has ampli-
fied the possibility of virus replication [5]. The impact of the COVID-
19 pandemic on LTCF elderly residents in Italy has been inves-
tigated by the National Health Institute [4] and in some studies [3, 
6]. Italy has not extensively proceeded to collect data on the number 
of COVID-19 cases among LTCF residents and critical information 
on nursing homes (staff, ownership structure, management) are still 
missing or inaccurate.
3  The relation is confirmed by the Pearson and Spearman coefficients 
equal to 0.918 and 0.893, respectively (both significant at 0.01), for 
the first wave and to 0.883 and 0.860, respectively (both significant at 
0.01), for the second wave. See Liotta et al. [7].

Introduction

The territorial distribution of nursing homes —or long-term 
care facilities (LTCF)1—in Italy exhibits a gradient moving 
from the North to the South of the country with large differ-
ences within the same geographic areas. Central–Southern 
Regions have on average less than five beds for every 100 
dependent people aged over 75, while facilities in the North-
ern Regions reach 25 beds [1]. This peculiar spatial distribution 
came to the forefront during the COVID-19 pandemic, which 
claimed the lives of many residents in nursing homes [2–4]. 
Although other factors (the moment in which the virus arrives 
and its incidence in the territory) contribute to explain the ter-
ritorial impact of the COVID-19 pandemic, the presence of 
nursing homes seems to be crucial to its diffusion and severity. 
The high risk of COVID-19 transmission in LTCF puts at stake 

the lives of their inpatients,2 while also increasing the risk of 
spreading the virus back into the community and escalating the 
infection. In Italy, the distribution of COVID-19 cases and the 
number of beds in LTCF for patients aged over 65 show a lin-
ear, monotonically increasing and statistically significant rela-
tionship,3 both in the first (Fig. 1a) and second wave (Fig. 1b).

http://orcid.org/0000-0001-7706-3868
http://orcid.org/0000-0003-2265-6556
http://crossmark.crossref.org/dialog/?doi=10.1007/s10198-021-01388-9&domain=pdf
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Residential LTC is the core service for frail elderly people 
in Italy. It is organized and provided at sub-national level, 
and its healthcare component belongs to the essential ser-
vices that should be guaranteed to all citizens under the cur-
rent devolution framework, which safeguards equality and 
compensates for differences in regional fiscal capacity by 
means of equalization grants. However, regional preferences, 
different needs and health system design and management 
introduce heterogeneity in the levels of service provision.

Using data on regional expenditure provided by the Min-
istry of Health for the years 2010–18, we investigate which 
factors drive the spatial distribution of nursing homes and 
spur their concentration in some areas better than in others. 
By focusing on a specific line of expenditure—the regional 
expenditure for residential healthcare services for a specific 
age group (people aged over 65)—we can investigate the 
heterogeneity across regions in greater detail. We could not 
employ the number and characteristics of LTCF (number of 
facilities, inpatients, types and quality of services) given the 
poor data available.

The paper adds to the still limited empirical studies on 
the effect of the determinants of healthcare expenditure at 
regional level [8–16], while it is original for its focus on 
residential healthcare spending. Part of the literature points 
to devolution as the main driver of spatial health heteroge-
neity in contexts where the mechanisms for increased local 
accountability—competition across jurisdictions, policy 
innovation and diffusion, regional mobility, no bail-out 
expectations—jam and produce unintended effects [8, 17, 
18]. However, evidence is not clear-cut, and some studies 
relate regional inequalities in overall health expenditure 

and outcomes not to decentralization, rather to differences 
in needs or to region-specific factors [19–22]. In our inves-
tigation, we employ both classes of potential drivers, with, 
in addition, a fine-grained approach focused on age-specific 
chronicity, health, and frailty factors and on income inequal-
ity. Besides, we try to shed light on how the allocation of 
resources by regional governments depends on social and 
market pressures to supply formal care to frail elderly peo-
ple. Still, the paper provides a support to policy-makers, 
given the urgency to reform the elderly LTC system after 
the COVID-19 pandemic, which put to the forefront the 
fragilities of the institutionalization system for frail elderly 
people.4

The paper is structured as follows. We start by sketch-
ing the institutional background and the Italian devolu-
tion framework that is relevant for residential LTC for the 
elderly (Sect. 2). Then, some descriptive evidence is pro-
vided with a first analysis of the regional expenditure for 
residential healthcare (Sect. 3). In Sect. 4, we outline the 
model, the main drivers and discuss the results. A final sec-
tion concludes.

Fig. 1   Italy: Regional distribution of COVID-19 cases and number of 
beds in LTCF. a First wave (24/02/2020–14/09/2020). b Second wave 
(15/09/2020–10/01/2021). Source: own elaboration on data from the 

Ministry of Health (COVID-19 cases) and Ministry of the Interior 
(beds in LTCF)

4  While institutionalization is still prevalent for dependent older 
adults, that for children and disabled people has been replaced by 
other forms of home and community care since the early 1980s.
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Institutional background

Health and LTC policies are among the competences of 
sub-national governments in Italy. Since the 1990s, Italy 
has reformed its centrally financed National Health Ser-
vice, which provides uniform and comprehensive healthcare 
funded by general taxation and has devolved greater respon-
sibilities to regional health authorities. This has resulted in 
multiple governance models, with differences in the com-
position of public and private providers, the number and 
size of local health units, public hospital autonomy. In 2000, 
regions were also entrusted with the functions of coordinat-
ing, planning and monitoring social services.

To avoid excess differentiation in the services provided, 
the 2001 Constitutional Reform assigned the Central Gov-
ernment the responsibility of establishing national stand-
ards—i.e., fundamental principles and the basic benefit 
package that must be provided in all regions—for services 
concerning primary social and civil rights, including health 
and social care. Within this framework, regions are given 
responsibility and autonomy in the organization and man-
agement of the services at the local level. Still, the Central 
Government intervenes with equalization grants if regions 
are not able to directly fund the standard levels of essential 
services by means of their own taxes.

The national standards on health services quality and 
access,5 together with financing guarantees, protect equity 
goals and reduce the risk of under-provision. To strengthen 
the vertical lines of control on regional public finances 
and service provision, the coherence between targets and 
their financing, and the effective levels of service are annu-
ally monitored. A yearly assessment of the level of health 
services provision against national standards is performed 
by the Ministry of Health by means of a set of indicators.6 
Besides, regions with persistent large health deficits are 
compelled to adopt recovery plans with structural reorgani-
zation and cost containment measures. In case the region 
does not draft the plan, or if a significant deviation from 
the targets (expressed in terms of both financial outcomes 
and essential services provision) persists, a Commissioner 
is appointed by the Central Government.

Within this framework, LTC for the elderly is emblem-
atic of the complex web of fiscal federal relations. The Cen-
tral Government sets the national standards of service and 
regions are responsible for the LTC health services, which 
include residential and semi-residential care, home and out-
patient services. The residential LTC dimensions that are 

relevant indicators for the annual assessment are the num-
ber of beds in LTCF and the number of ‘equivalent’ beds, 
a measure that translates the number of days of residential 
assistance into the number of beds.7

Regions pay the health care fee for LTCF residents, 
which is determined either by the inpatient’s degree of dis-
ability (only in one Region, Lombardy) or on a daily basis. 
The daily fee can be differentiated according to the facil-
ity’s capacity to deal with more severe cases. The accom-
modation fees, i.e., the costs of care that are not related to 
health services, are usually covered by the inpatients (and 
their families) based on means testing (Municipalities can 
also contribute). However, in case of severe disability, the 
regional health service can entirely finance both the health 
and the accommodation costs.

The LTC for the elderly is completed by largely insuf-
ficient semi-residential and health home care services pro-
vided by regions, social care services provided by Munici-
palities, and a cash allowance—the so-called ‘carer’s 
allowance’—, in case of certified severe disability. The cash 
allowance—the bulk of the LTC system, worth about 10 bn 
euro per year—is a flat-rate benefit financed through general 
taxation and paid by the National Institute of Social Security. 
The benefit is not means-tested and, as there are no con-
straints on its employment, it is often spent in the irregular 
private care market or to purchase services within the family, 
especially in low-income households [23, 24].

This framework of LTC for the elderly displays several 
failures. There is no stepwise and assessment-based care 
chain [25] that connects publicly financed and regulated 
forms of care at home and the most intensive forms of care 
in residential settings, as demonstrated by the large num-
bers of self-sufficient elderly hosted in Italian LTCF.8 The 
insufficient offer of home assistance and the absence of new 
forms of community assistance make institutionalization the 
prevailing choice for the elderly who are not self-sufficient in 
Italy. The only real recent change has occurred through the 
entry of immigrants into private care services [26]. Migrant 
caregivers living with non-self-sufficient elderly people are 
employed directly by families, often without regular con-
tracts9 and using public resources (the carer’s allowance).

5  For details, see www.​salute.​gov.​it/​porta​le/​lea/​detta​glioC​onten​
utiLea.​jsp?​lingua=​itali​ano&​id=​4773&​area=​Lea&​menu=​vuoto.
6  www.​salute.​gov.​it/​porta​le/​lea/​detta​glioC​onten​utiLea.​jsp?​lingua=​
itali​ano&​id=​4747&​area=​Lea&​menu=​monit​oragg​ioLea.

7  The number of equivalent beds is the ratio of the days spent by 
over-65 inpatients of LTCF (as a ratio to 365) to the over-65 popula-
tion.
8  According to the last survey by ISTAT for 2016, about 78% of the 
over-65 residents in LTCF are not self-sufficient (only  45% in the 
South).
9  Given the importance of immigrants in care services, there have been 
specific regularization initiatives for the many workers employed with 
irregular contracts [27]. There were approximately 400,000 caregiv-
ers with regular contracts in 2019, about half the estimated number of 
the irregular ones (ISTAT). The number of regular contracts increased 
during the first wave of the COVID-19 pandemics because only work-
ers with regular documents could move due to lockdown restrictions.

http://www.salute.gov.it/portale/lea/dettaglioContenutiLea.jsp?lingua=italiano&id=4773&area=Lea&menu=vuoto
http://www.salute.gov.it/portale/lea/dettaglioContenutiLea.jsp?lingua=italiano&id=4773&area=Lea&menu=vuoto
http://www.salute.gov.it/portale/lea/dettaglioContenutiLea.jsp?lingua=italiano&id=4747&area=Lea&menu=monitoraggioLea
http://www.salute.gov.it/portale/lea/dettaglioContenutiLea.jsp?lingua=italiano&id=4747&area=Lea&menu=monitoraggioLea
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Previous studies have related these long-standing prob-
lems to many different factors like: fiscal consolidation 
policies, the fragmentation of responsibilities, the lack of 
agreement on cost sharing among different layers of gov-
ernment [28], the insufficient relevance of LTC reform for 
politicians, the myopic protection of the traditional welfare 
expenditure lines (health and pensions) by the elderly unions 
at the expense of LTC [24, 29], rising costs, the increase in 
the number of inpatients with intensive health care needs 
not accompanied by an adequate increase in medical and 
nursing staff [30].

Descriptive evidence

Italy has one of the oldest populations in the world: the 
dependency ratio of the elderly is 36.6% (2018) with large 
regional differences (from 47% in Liguria to 27.9% in Cam-
pania). Life expectancy at 65 is 19.3 for men and 22.4 for 
women (2019), but the COVID-19 pandemic has decreased 
it by 0.9 years on average (2020), while in the most-hit 
regions, it has dropped by far more (− 2 years in Lombardy, 
− 1.8 in the Aosta Valley). However, the health situation is 

mixed: on average, about 57 every 100 over-65 residents 
have more than two chronic diseases; however, in Southern 
Regions, their average number is 64. The average number 
of years that people at 65 are expected to live in good health 
is 7.9 for men and 6.9 for women, but in Calabria (South), 
it drops to 3.7 and 3.2, respectively, and in the Autonomous 
Province of Bolzano (North), it rises to 13 and 13.9, respec-
tively.10 Fragility increases for the lone elderly: the average 
share of over-65 residents who live alone is 29%, with peaks 
up to 37% in the Aosta Valley.

Residential health services, proxied by the number of 
equivalent beds, are highly fragmented and show a gradient 
moving from North to South (Fig. 2a). Regions’ provision of 
health home care is, instead, more uniform across the coun-
try (Fig. 2b), but it covers only tiny shares of the over-65 
population (2.4% on average) with low intensity (the hours 
dedicated to each elderly person assisted in the course of a 
year are 16 on average with wide regional variability [1]).

LTCF host about 289,000 inpatients aged over-65, equal 
to 2.1% of the relative population according to ISTAT last 

a  LTCF: equivalent beds (every 1000 over-65)  b  Health home c are (% of over-65) 

 

Regional home care (% of over-65
(3.3,4.77]
(2.715,3.3]
(1.93,2.715]
[.07,1.93]

Fig. 2   LTC for the elderly financed by Regions (average 2016–18). 
a LTCF: equivalent beds (every 1000 over-65). b Health home care 
(% of over-65). Source: own elaboration on data from the Ministry 
of Health. The number of beds in the Aosta Valley refers to 2014–16. 

Data for the Trentino-Alto Adige Region refer only to Trento Autono-
mous Province. The number of equivalent beds is equal to the ratio of 
the days spent by over-65 residents in LTCF (as a ratio to 365) to the 
over-65 population

10  https://​www.​istat.​it/​it/​archi​vio/​14562.

https://www.istat.it/it/archivio/14562
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survey (2016).11 Not all LTCF are financed by regions, as 
to receive public financing these structures must be author-
ized, accredited and respect regional standards and require-
ments. The number of publicly accredited facilities provid-
ing healthcare ranges from 4629 according to the National 
Defender of the Rights of Persons Detained or Deprived of 
their Liberty, to 3417, according to the Dementia Observa-
tory of the National Institute of Health. Currently, there is 
no integrated quality assessment system at national level, 
but some regions have implemented their own indicators as 
a monitoring and management tool.

Given the confusion on the number of accredited LTCF 
and the unavailability of micro data, we employ LTCF 
regional spending data over the period 2010–18 provided 
by the Ministry of Health. These data refer to the provision 
of residential healthcare to the elderly, i.e., the expenditures 
of the regional Local Health Units for providing or buying 
health services for over-65 inpatients: the healthcare fees 
paid to accredited LTCF is the major item of expenditure 
(85% on average, 98% in Lombardy).12

Overall regional spending on LTCF has increased by 25% 
from 2010 to 2018 and amounts to € 3.753 billion in 2018. 
The expenditure per over-65 resident shows dramatic varia-
tions across the country: four euros per capita in Basilicata 
(South) against 1317 euros in Trento Autonomous Province 

(North). The per capita expenditure for residential healthcare 
in Northern Regions is double that of the Central Regions 
and more than four times higher than that of the Southern 
Regions (Fig. 3).

From 2010 to 2018, the per over-65 expenditure has 
slightly decreased in the Northern Regions, plus Abruzzo 
and Basilicata (South). It has increased in the South–Center, 
where, however, it is still much lower than in the North. 
Given that healthcare standards are mandated to regions 
and granted full financing at standard costs, differences in 
per capita expenditure could reflect structural factors or 
differences in organization and the efficient use of public 
resources.

Setting the average values for 2010 equal to 100 (Table 1), 
we compare the expenditure and the number of equivalent 
beds—a proxy of the patients treated—over time and among 
regions. All Northern Regions (except for the Aosta Valley) 
have higher than average levels of expenditure and LTCF 
beds. For most regions, both the per capita expenditure and 
the level of service have increased over time. Only in Pied-
mont, Abruzzo, Liguria, Molise and Trento, the expendi-
ture has decreased, while the number of beds has increased, 
which could point to efficiency gains.

Fig. 3   Regional expenditure 
on LTCF per over-65 resident 
(average 2010–18) by geo-
graphic area. Source: own 
elaboration on data from the 
Ministry of Health
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11  Data available at http://​dati.​istat.​it/​Index.​aspx?​DataS​etCode=​
DCIS_​PRESI​DI1.
12  The remaining 15% of the total expenditure consists of costs 
incurred by the Local Health Units for residential health services they 
directly provide.

http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PRESIDI1
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PRESIDI1
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A brief investigation in the efficiency of regional 
expenditure on residential LTC

An efficiency analysis is carried out to investigate the trend 
in expenditure and services provided.13 First, we observe the 
relative performance of regions in 2018 via a DEA approach 
and then we check if there have been improvements in the 
last 11 years via the computation of the Malmquist index.

The efficiency of regional expenditure on residential LTC 
in 2018

Two are the main classes of methods used for measuring 
technical efficiency14 and identifying the efficiency frontier: 
parametric and non-parametric, stochastic or deterministic 

(referring to the nature of the inefficiency).15 The parametric 
approach, relying on econometric methods, assumes specific 
functional forms for the relationship between the inputs and 
the outputs, and provides a measure of “absolute efficiency”, 
based on the theoretical/statistical identification of the best 
use of resources. The non-parametric approach, instead, 
calculates the frontier directly from the data without impos-
ing specific functional restrictions, using mathematical pro-
gramming techniques. In the last case, a measure of “relative 
efficiency” is provided: each decision unit’s performance is 
compared with that of the other units. Guided by the litera-
ture on public expenditure and by the characteristics of the 
services under analysis, our preference goes to the non-par-
ametric16 approach (DEA), because it does not require any 
assumption about either the functional form, relating inputs 
to outputs, or the distribution of noise and inefficiencies.17

We then preferred an input-oriented approach, which 
minimizes inputs for given output levels, over an output-
oriented model. The choice depends on the policymakers’ 
level of control on inputs and outputs. Indeed, we consider 
the level of LTC expenditure as the input and the number 
of equivalent beds as the output.18 As regional governments 
have arguably more direct control over public expenditure 
allocation than over the process-related output, the input-
oriented approach must be preferred.

As the DEA approach is heavily dependent on the speci-
fication and definition of inputs and outputs [34], no random 
noise, measurement error, or outlier cases are assumed to 
exist in the data. Then, to avoid scaling issues, we mean 
normalize the data to avoid imbalances in the dataset. Outli-
ers’ detection is performed by adopting the non-parametric 
approach proposed by Daraio and Simar [35].

In 2018 (Fig. 4), three regions (Basilicata, Umbria, and 
Piedmont) and the Autonomous Province of Trento turn out 
to be the most efficient, lying on the frontier, while for the 
regions underneath the frontier, the distance from it rep-
resents the potential efficiency gain, i.e., the reduction of 

Table 1   Per over-65 expenditure for LCTF and number of equivalent 
beds (2010 and 2018): index numbers.  Source: own elaboration

Sardinia and the Bolzano Autonomous Province are not included 
because of missing data

Region Index number 
of the regional 
expenditure (Av 
2010 = 100)

Index number of 
LTCF equiva-
lent beds (Av 
2010 = 100)

2010 2018 2010 2018

PIEDMONT 119.17 113.84 123.92 270.97
AOSTA VALLEY 24.84 65.85 0.86 11.86
LOMBARDY 176.01 204.54 236.58 290.13
TRENTO (AUT. PROV.) 516.26 460.57 361.81 673.33
VENETO 220.91 201.85 212.73 199.81
FRIULI VENEZIA GIULIA 124.50 142.25 246.42 212.58
LIGURIA 109.55 100.28 110.26 128.64
EMILIA ROMAGNA 134.13 138.75 129.64 139.59
TUSCANY 91.60 105.94 100.32 97.62
UMBRIA 83.05 84.46 57.50 227.18
MARCHE 83.51 140.80 32.52 125.91
LAZIO 33.17 47.20 34.47 55.65
ABRUZZO 64.85 39.49 38.35 52.00
MOLISE 38.39 4.52 1.92 12.77
CAMPANIA 7.65 9.23 4.66 11.86
PUGLIA 15.93 43.78 15.71 54.74
BASILICATA​ 5.48 1.59 11.55 10.95
CALABRIA 31.18 84.00 27.70 87.59
SICILY 19.82 30.70 5.20 41.97

13  Due to the unavailability of data on the regional distribution of 
staff, no control over the quality of services can be provided.
14  Given the lack of comparable input prices across regions, it was 
not easy to proceed to identify the allocative efficiency.

15  While the deterministic approach assumes that all devia-
tions from the frontier are explained by inefficiency, the stochastic 
approach  assumes that those deviations are a combination of ineffi-
ciency and random shocks outside the control of the decision-maker.
16  For the suitability of these methods for the public sector analysis, 
see Coelli et al. [31].
17  The DEA approach relies only on the general axioms of the pro-
duction theory: monotonicity, convexity, and homogeneity. Still, 
it allows for the use of different units of measure, and it does not 
impose any limits on the number of inputs and outputs to be consid-
ered. See Boussofiane et al. [32] and Yong –Bae and Choonjoo [33].
18  The choice of the inputs/ outputs is guided by the availability of 
data, by the literature on the efficiency of public expenditure and by 
the need to preserve the accuracy of the efficiency measures, which 
decreases with the number of inputs/outputs employed.
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regional expenditure (the input) which could be possible 
while keeping the output unchanged.

The efficiency gain since 2010

To better assess these results and to understand if they 
depend on efficiency gains over time, we compute a DEA 
Malmquist productivity index-MPI [36, 37], a non-para-
metric method that measures the productivity change over 
years in terms of the relative performance of the units under 
analysis at different periods of time and technology. The pro-
ductivity change can be due to either a technological change 
TC (i.e., a shift of the efficient boundary) or to an efficiency 
change TEC (i.e., a move toward the efficiency boundary). 
The index19 is defined as the geometrical product of these 
two variables. A value greater (less) than one indicates an 
improvement (reduction) in productivity.

In Table 2, five regions (Puglia, Abruzzo, Aosta Val-
ley, Sicily, Molise) show an increase in performance, i.e., a 
Malmquist index greater than one, attributable to technical 
efficiency gains that compensate for technological regress.20 
Except for the Aosta Valley, all these regions adopted a 
recovery plan to reduce costs and increase efficiency. The 

other regions show a productivity decline, which in Lom-
bardy, Friuli-Venezia Giulia and Liguria is explained by a 
technical efficiency loss. For the first two, such loss is due to 
a scale efficiency decline (− 8.4% and − 4.7, respectively). 

Fig. 4   The efficiency frontier 
of regional expenditure on 
residential LTC (2018). Source: 
own elaboration. Sardinia and 
the Autonomous Province 
of Bolzano are not included 
because of missing data

Table 2   Malmquist index and its components.  Source: own elabora-
tion

Sardinia and Bolzano Autonomous Province are not included because 
of missing data

Index TEC TC

LIGURIA 0.81 0.98 0.82
TUSCANY 0.90 1.10 0.82
BASILICATA​ 0.89 1.09 0.82
PUGLIA 1.10 1.33 0.82
ABRUZZO 1.01 1.23 0.82
LAZIO 0.89 1.08 0.82
EMILIA-ROMAGNA 0.90 1.09 0.82
CALABRIA 0.95 1.15 0.82
TRENTO Aut. Prov 1.00 1.21 0.82
UMBRIA 0.98 1.19 0.82
AOSTA VALLEY 1.02 1.23 0.82
SICILY 1.14 1.38 0.82
FRIULI -VENEZIA GIULIA 0.66 0.80 0.82
MOLISE 1.06 1.28 0.82
PIEDMONT 0.91 1.10 0.82
LOMBARDY 0.79 0.96 0.82
CAMPANIA 0.97 1.18 0.82
MARCHE 0.95 1.15 0.82
VENETO 0.85 1.03 0.82

19  The index is obtained as follows: 
MPI
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 where D represents the distance of each observation 

unit in the input–output space, the subscript (t or t + 1) represents the 
set of inputs/outputs at a specific time and the superscript (t or t + 1) 
represents the time when the frontier is set.
20  Mancuso and Valdmanis [38] also observe technological regress in 
hospital care services.
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No change characterizes, instead, the Autonomous Province 
of Trento.

Consequently, also considering the limitations of this 
analysis and given the unavailability of other input and out-
put indicators, we can conclude that the trends in regional 
spending and equivalent beds observed in Sect. 3 can be 
related to efficiency improvements only for a limited number 
of regions.

Further considerations can, however, be retrieved from 
the ISTAT survey on all health and social-care facilities.21 
From 2010 to 2016 (the last survey), these structures have 
changed their profile and enhanced their role of healthcare 
providers: the number of over-65 inpatients requiring inten-
sive health care has increased by 36%, while inpatients with 
no health needs have decreased by 42%. While the health 
needs of elderly inpatients have increased, facilities have 
undergone22 a reduction in medical staff (− 22% for special-
ist doctors, − 15% for general practitioners), nurses (− 10%) 
and an increase in the number of low-skilled care assistants 
(+ 38%). Therefore, the regional efficiency performances 
could signal reduced costs to the detriment of effectiveness 
and quality of services.

The growing presence of private companies23 in the sec-
tor could also play a role in the efficiency results because 
private institutions can reduce personnel costs by adopting 
less expensive employment contracts than those applied 
in public structures [30]. The LTCF business has become 
increasingly attractive for private investors because it is 
credited with an average rate of return of 6–7%24 and low 
risk, given that the Regional Health Service guarantees from 
50 to 100% of the fees depending on the level of care and the 
presence of cognitive problems.

The empirical strategy

We now turn to our main research question and examine 
which factors drive the spatial distribution of residential 
healthcare and have spurred its concentration in some areas. 

Table 3   Drivers of regional expenditure on residential LTC

Variable Source

Demand factors Demographic Dependency index (dep_ind) ISTAT-population and households
Share of people aged over-65 with two or more chronic diseases 

every 1000 persons (cronic)
ISTAT-health for all

Number of healthy life years at 65 (healthylife_exp_M for men; 
healthylife_exp_F, for women)

ISTAT-health for all

Life expectancy at age 65 (life_exp) ISTAT-population and households
Social Share of families of single persons aged over 65 (fam_single_ + 65) ISTAT-health for all

Share of over-65 people who live alone (lonely_ + 65) ISTAT-health for all
Gini index (gini) ISTAT-household economic 

conditions and disparities
Market Unemployment rate of women aged 15–64 (unempw15_64), 45–54 

(unempw45_54) and 55–64 (unempw55_64)
ISTAT-labor and wages

Female participation rate in the labor market (part_rate) ISTAT-labor and wages
Institutional factors Decentralization Dummy for regions with a recovery plan (pr) or a commissioner in 

charge of the recovery plan (prc)
Ministry of the interior

Regional current revenues (curr_rev) ISTAT-local finance
Regional own taxes (own_tax) ISTAT-local finance
Special statute regions dummy (rss)

21  http://​dati.​istat.​it/​Index.​aspx?​DataS​etCode=​DCIS_​PRESI​DI1.
22  No specific data for staff are available for facilities hosting mainly 
persons aged over-65.

23  According to ISTAT (2018), 48.6% of beds in all health and 
social-care facilities is in non-profit institutions, followed by for-profit 
(26.1%) and public (25.3%) institutions. Lombardy has the highest 
share of non-profit structures (66.8%). http://​dati.​istat.​it/​Index.​aspx?​
DataS​etCode=​DCIS_​PRESI​DI1.
24  Sole24ore 14 October 2019, https://​www.​ilsol​e24ore.​com/​art/​
resid​enze-​anzia​ni-​merca​to-​cresc​ita-​costa​nte-​ACN2Q​np. https://​www.​
ilsol​e24ore.​com/​art/​resid​enze-​anzia​ni-​merca​to-​cresc​ita-​costa​nte-​
ACN2Q​np. Among the for-profit  companies, there is a prevalence 
of big industrial and financial groups that are active in the North-
ern Regions. However, the rate of industrial concentration achieved 
by the Italian LTC sector is still extremely modest, especially when 
compared to the domestic healthcare sector or the international LTC 
markets [39].

http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PRESIDI1
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PRESIDI1
http://dati.istat.it/Index.aspx?DataSetCode=DCIS_PRESIDI1
https://www.ilsole24ore.com/art/residenze-anziani-mercato-crescita-costante-ACN2Qnp
https://www.ilsole24ore.com/art/residenze-anziani-mercato-crescita-costante-ACN2Qnp
https://www.ilsole24ore.com/art/residenze-anziani-mercato-crescita-costante-ACN2Qnp
https://www.ilsole24ore.com/art/residenze-anziani-mercato-crescita-costante-ACN2Qnp
https://www.ilsole24ore.com/art/residenze-anziani-mercato-crescita-costante-ACN2Qnp
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The literature on the emergence of spatial differences in 
healthcare and health outcome focuses on the interplay of 
both region-specific demand factors (demographic trends, 
health needs, the social context) and institutional factors 
(decentralization, in particular). Alongside a series of 
records on regional characteristics, we focus on a specific 
line of expenditure—regional expenditure on residential 
LTC for the over-65 age group (instead of the more used 
overall level of health expenditure)—which allows us to 
employ age-specific variables (Table 3). The choice of the 
drivers is also guided by the literature on health spending 
determinants [13, 14, 40, 41], which is, however, more 
focused on spending differentials and potential saving mar-
gins or health outcomes.

The empirical analysis: demand and institutional 
factors

The evidence provided by the empirical literature suggests 
correlations between health expenditure and demand fac-
tors related to demography and health conditions. The rela-
tionship between demographic change and LTC spending 
is found to be stronger than the one with health expendi-
ture, given that a high share of LTC patients is over 65 [42, 
43]. Following the literature on LTC projections [44, 45], a 
positive relationship between residential healthcare spend-
ing and age is assumed. We consider the dependency index 
(dep_ind), measuring the ratio of over-65 persons to young 
persons (from 0 to 14), as representative of a “pure aging 
effect”.

Age-specific features drive the line of expenditure under 
exam. As LTC is significantly associated with higher lon-
gevity, we consider the life expectancy at age 65 (life_exp). 
Besides, as longer life can be associated with an increase 
in the prevalence of chronic diseases [46, 47], we also 
introduce two measures of frailty, the number of healthy 
life years at 65 (for men, healthylife_exp_M, and women 
healthylife_exp_F) and the share of people aged over 65 with 
two or more chronic diseases (cronic).

The pressure for institutionalized care stems also from 
structural changes in society, in particular the reduction in 
family size and the increase in the number of households 
made up of single elderly people. In presence of chronic dis-
eases and low family support, this increases the probability 
for the elderly to be moved into a nursing home [48]. These 
features enter our empirical specification via the share of 
families of single persons aged over 65 (fam_single_ + 65). 
A sensitivity check (Table 6, Model 1a) employs the share 
of over-65 people who live alone (lonely_ + 65).

To complete the records on regional characteristics, we 
consider a proxy for inequality. According to Andersen [49], 
the demand for care is driven by needs (health status), pre-
disposing factors (age) and enabling factors (marital and 

tenancy status and income/wealth). Considering that the 
access to formal care services is means-tested, older peo-
ple in lower socio-economic groups are the most likely 
to apply for public sector help. Thus, larger inequalities 
should demand more generous public provision. We employ 
the Gini index (gini) to account for economic inequality.

We omit other variables relating to the economic situa-
tion, such as the regional per capita income, to try to control 
only for the characteristics of demand and avoid possible 
correlations with the supply side [21], due, for example, to 
the number and quality of private providers. Besides, fol-
lowing the results in Cantanero Prieto and Lago-Peñas [14] 
and Crivelli et al. [10], we deem that, when the levels of 
service provision are set by the Central Government and 
fiscal equalization is strong—as they are in Italy—results for 
regional income are difficult to interpret. Still, being corre-
lated with other economic variables, income variables would 
cause the insurgence of multicollinearity problems.

We, then, consider the influence exerted by the informal 
care market, whose presence and extent are shaped by cul-
tural factors [50]. In Italy, the family is considered "the care 
agency" [51] and enjoys some limited public support (e.g., 
the carer’s allowance) [52]. This shapes the informal care 
market, where assistance to dependent elderly is generally 
provided by women. Evidence supports a negative associa-
tion between informal elderly care and female labor force 
participation [53], particularly for mid-life women25 [54, 55] 
and southern European countries [50].

However, while the lack of LTC services has an impact on 
women's participation in the labor market, the reverse is also 
true and the presence of large numbers of potential family 
caregivers reduces the pressure on regional governments to 
spend on public care services. This situation is more likely 
when the provision of in kind services is limited and cash 
benefits for frail elderly people are distributed without rules 
on their employment and can be used to purchase services 
within the family.

We test the hypothesis that the presence of a basin of 
unemployed women reduces the demand of formal care 
[24]. The variable considered is the unemployment rate of 
women aged between 15 and 64 (unempw15_64). A sensi-
tivity check (Table 6, Model 8a, 8b, 8f) was also carried out 
using unemployment rates for the 45–54 (unempw45_54) 
and 55–64 (unempw55_64) cohorts, which should be those 
more involved in informal care [15], and the female partici-
pation rate in the labor market (part_rate, available only for 
the 15–64 age group).

25  According to Naldini, et al. [43] 15% of mid-life working women 
in Italy have reduced their labour-market participation due to car-
ing responsibilities of their elderly parents. This percentage is 5% in 
Scandinavian countries and 8% in Central European countries.
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As most of the existing literature underlines, regional 
expenditure on LTCF depends on the devolution framework 
and the financial resources that it makes available. A basic 
tenet of fiscal federalism is that when financing is primar-
ily based on common pool resources—Central Government 
transfers or shared revenues (where fiscal autonomy is null 
or low)—local governments are tempted by overspending 
[56]. The positive effects of fiscal autonomy on politicians’ 
accountability and local public finances [57, 58] are not 
confirmed by conclusive evidence [59, 60]. Studies of the 
impact of decentralization on inequality of health expendi-
tures and outcomes in Italy also provide mixed evidence [8, 
20, 21, 61, 62].

To control for the decentralization features, we first con-
sider the financial resources of regions and their composi-
tion. Regional current revenues, curr_rev,26 are expected to 
positively impact on the financing of healthcare in LTCF. A 
robustness check is performed by employing the amount of 
regional own taxes (Table 6, Model 8c), own_tax (a regional 
tax on productive activities and a personal income surtax), 
which are unevenly distributed across regions due to dif-
ferences in their tax bases. Even if the equalization system 
compensates for the different fiscal capacity, the composi-
tion of financing in richest regions—which depend more 
on own resources and less on transfers and whose financing 
and spending powers are better aligned—grants them greater 
fiscal autonomy, increases the accountability of their local 
officials [63–65] and should result in better services and 
greater access to them [57, 66].

The financial accountability of regional governments is 
reinforced by provisions aimed at ensuring essential levels 
of services and preventing that the use of intergovernmental 
transfers “softens” regional budget constraints and affects 
the sustainability of public finances. Persistent deficits 
oblige regions to adopt a recovery plan and—in the event of 
a serious breach—to transfer their health policy to a com-
missioner. Studies on the impact of recovery plans show 
mixed evidence: positive results in terms of cost contain-
ment are balanced by mixed results in terms of equity and 
service quality [67], while other studies point to a nega-
tive impact on hospitalization and mortality rates, without 
gains in terms of efficiency [68]. We introduce a dummy 
for those regions where a commissioner has been appointed 
(prc). A robustness check is also performed using a dummy 
for those regions that submit only a recovery plan (pr). We 
have no prior on the effect of the recovery plan. Overall, 
it should drive containment of residential care spending—
which is not as politically sensitive as health [69]. However, 

some regions may increase LTCF spending if their gap with 
national standards is severe.

Finally, we consider that the group of Special Statute 
Regions (Friuli Venetia-Giulia, Aosta Valley, Sicily, Sardinia 
and the Autonomous Provinces of Trento and Bolzano) con-
stitutionally enjoy special autonomy, follow different rules, 
and have broader expenditure assignments. To consider their 
different status, a dummy is added (rss).

The model and results

Our empirical strategy is based on a pooled OLS estima-
tion,27 corrected for heteroschedasticity, which is used for 
estimating the following general model specification (Eq. 1) 
over the sample of 19 regions and two Autonomous Prov-
inces28 and over the period 2010–18:

Following the established procedure, an initial analysis of 
the data as well as the usual checks for the absence of multi-
collinearity (mean VIF = 2.54), omitted variables (Ramsey 
reset test: p value = 0.24) and misspecifications (link test: 
_hatsq p value = 0.24) has been performed.

The dependent variable is the regional expenditure on 
residential LTC as a ratio to over-65 residents (reg_exp) and 
to cope with very wide data ranges (Table 5) and eventually 
skewed distributions, we adopt a log transformation of this 
variable and of the regional revenues among the regressors.

Table 4 shows the estimated impact of the selected varia-
bles under alternative specifications of Eq. (1). In all models, 
regional expenditure seems to be mainly driven by market 
and institutional factors. The role of demographic and social 
factors is confirmed, but it gives rise to paradoxical results. 
Only the dependency index has the expected positive coeffi-
cient, while the variables for the health status of elderly peo-
ple have coefficients with signs opposite to those expected.

In all models, the estimated coefficient of life expectancy 
at the age of 65 is positive and statistically significant, and 
conversely that for the share of elderly people with chronic 
diseases is negative, but not always significant. In the sen-
sitivity checks, also the number of healthy life years has a 
positive sign, which is significant for the index of the male 

(1)

log_reg_exp
i
= �0 + �1dep_indi + �2life_expi

+ �3cronici + �4fam_single_ + 65
i

+ �5curr_revi + �6unempw15_64
i

+ �7ginii + �8prci + ε
i
.

26  Current revenues are the sum of own, devolved and transferred 
taxes, transfers and revenues from services and rents.

27  Because of the limited number of observations, it is not possible 
to run a fixed effect model (which would have been our first choice), 
because, even without entering any regressor, we run into model 
overfitting.
28  The Autonomous Provinces of Bolzano and Trento constitute the 
Special Statute Region Trentino-Alto Adige.
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population (Table 6, model 8e). Thus, the spatial distribu-
tion of regional expenditure for residential healthcare does 
not mirror the distribution of frailties and potential needs 
of the elderly.

Analyzing the social characteristics, similar unexpected 
results are observed, given that the share of families of sin-
gle persons aged over 65 (fam_single_ + 65) has a negative 
coefficient, which is not always significant. The same is true 
when replacing this variable with the percentage of over-65 
people who live alone (lonely_ + 65) (Table 6, model 8c). 
Gini inequality index confirms the paradox with a negative 
and significant coefficient, supporting the idea that regional 
funding of residential healthcare is not pro-poor.

These results imply a disconnection between the distri-
bution of public expenditure and the distribution of the real 
health and social needs among the elderly population. Thus, 
while the devolution of health policy responsibility to decen-
tralized governments implies the acceptance of a certain 
degree of differentiation in services provision—even when 
equality is granted at constitutional level—the striking result 
for the spatial distribution of residential care expenditure in 
Italy is not so much its unevenness, rather its incongruence 
with respect to parameters of health and social need.

Of particular relevance is the result for the female unem-
ployment rate coefficient. A significant effect exists between 
formal regional assistance and informal help, and the nega-
tive coefficient of the unemployment rate of women (aged 
15–64) supports the idea that a basin of unemployed poten-
tial carers reduces the demand of formal residential assis-
tance. This result contrasts the findings for overall health 
expenditure in Francese and Romanelli [13] and in Crivelli 
et al. [10], where the unemployment rates are not statisti-
cally significant. The coefficient is no more significant when 
looking at mid-life cohorts, meaning that the relevant indica-
tor for regional policymaking is the overall unemployment 

rate (Table 6, model 8a–8b). The role of women as potential 
caregivers is confirmed when considering the female partici-
pation rate in the labor market (Table 6, model 8f).

When turning to the role of decentralization, we observe 
that financial resources affect regional expenditures on 
LTCF. Both current revenues (Table 4) and own resources 
(Table 6, model 8d) show a positive and statistically sig-
nificant coefficient. Regions with more own resources enjoy 
greater fiscal autonomy and are in a better position to expand 
residential healthcare for the elderly.

Fiscal constraints, proxied by the appointment of a com-
missioner for the recovery plan, have the expected negative 
sign, but are not significant: for this reason, we present the 
result in the annex (Table 6, model 8g). The same holds 
true when considering the dummy for regions with only a 
recovery plan (Table 6, model 8 h). This result of not binding 
constraints may be due to the fact that the Central–Southern 
Regions obliged to recovery plans or commissioners are also 
those where gaps with respect to national service standards 
are greater. Since gap reduction is an essential part of the 
recovery plans, regions must increase their expenditure in 
residential LTC even in presence of financial constraints.

Finally, as expected, the presence of the regions with a 
special statute positively influences expenditures, because 
their financial resources and their margin of autonomy are 
greater than in ordinary statute regions.

Our findings showing the existence of a pro-rich and pro-
market regional distribution of residential LTC may be use-
ful to support a discussion on future LTC reforms. While 
focusing on one single specific line of expenditure in one 
country limits the external validity of results, it however con-
tributes to a deeper understanding of regional policy choices 
and their drivers. The study finds its limitations in the lack of 
complete data on nursing homes, which would allow a better 
understanding of the differentials in expenditure. Data on the 

Table 4   The impact of demand and institutional factors on residential LTC expenditure

*p < 0.10, **p < 0.05

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

dep_index 0.076** 0.030* 0.026** 0.014 0.014 0.093** 0.035* 0.054**
life_exp 0.980** 0.542** 0.486** 0.484** 0.296 0.644** 0.628**
cronic − 0.070** − 0.044** − 0.039** − 0.041** − 0.015 − 0.005
unempw15_64 − 0.053** − 0.046* − 0.041* − 0.050** − 0.052**
Gini − 4.37 − 3.179 − 10.94** − 10.42**
fam_single_ + 65 − 0.237** − 0.015 − 0.038
logcurr_rev 0.671** 0.690**
rss 0.382**
Cons 2.472** − 16.10** − 2.917 − 2.186 − 1.316 3.133 − 19.65** − 20.86**
N 189 189 189 189 168 168 168 168
R-sq 0.090 0.271 0.423 0.452 0.471 0.526 0.666 0.682
Adj. R-sq 0.0856 0.263 0.414 0.441 0.454 0.508 0.651 0.666
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characteristics of the supply and on the appropriateness of 
institutionalization in residential structures would allow to 
analyze the unexplained variability observed in the levels of 
expenditure. However, at present, the residential LTC sys-
tem in Italy cannot rely on an integrated information system 
of the services provided [27].

Conclusion

The spatial distribution of LTCF in Italy shows peculiari-
ties that deserve investigation. Italian regional governments 
are responsible for residential healthcare services for frail 
elderly within the devolution framework and the standards 
set by the Central Government. This mix of regional auton-
omy and constraints compounds with demand and market 
factors in delivering the spatial distribution of LTCF.

Given the poor data on the number and characteristics 
of LTCF, we investigate the factors that drive the allocation 
of the regional expenditure on LTCF. Our results indicate 
the prevalence of available financial resources and market 
factors over demographic factors and the health and social 
needs of the elderly. The expenditure is concentrated in 
richer and more autonomous regions rather than in those 
where chronicity or health needs are sharper. The negative 
relationship between residential care expenditure and female 
unemployment (the basin of potential caregivers) confirms 
the importance of market factors for public policy orienta-
tion and the still gendered character of care work, a low-paid 
and often precarious job, where working conditions are often 
suboptimal. This result suggests that, if LTCF distribution is 
mainly driven by market and institutional factors, the role of 
residential services in responding to the needs of frail elderly 
should be reconsidered.

The critical issues of LTC services for frail elderly peo-
ple, namely a highly fragmented, market-driven provision, 

could be addressed only by a national reform. This requires 
resources, the establishment of better national standards 
for regionally managed LTC systems, and the development 
of new models of aged care. A chain of care should step-
wise connect community, home and residential care, while 
respecting the elderly people’s will, enhancing their still pre-
sent autonomy and protecting them from epidemic shocks.29
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Table 5   Summary statistics of the variables employed in model 8 
(Table 4)

Variables Obs Mean Std. dev Min Max

reg_exp 189 259.42 1.18 3.94 1280.11
dep_ind 189 34.14 4.70 23.6 47.1
life_exp 189 20.52 0.56 18.8 21.9
cronic 189 57.53 7.45 32.1 73.34
unempw15_64 189 12.44 5.74 3.08 26.59
gini 168 0.28 0.03 0.23 0.4
fam_single_ + 65 189 14.93 1.86 10.93 20.65
curr_rev 189 7.83e+09 0.83 9.07e+08 2.57e+10
rss 189 0.29 0.45 0 1

29  New investments are included in Italy's Recovery and Resilience 
Plan: 7 bn euro for home, semi-residential services and Community 
Hospitals, essential levels of services for dependent elderly, interven-
tions to prevent the institutionalization of the frail elderly and to con-
vert nursing homes into apartment groups. At least 4.3 bn euro will 
finance targeted services for dependent elderly.
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