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Abstract
This study investigates the role of institutional quality in the cost efficiency of social 
services provided by local governments in Italy. Using a newly developed panel sto-
chastic frontier approach, we address the issue of endogeneity, which can lead to 
biased estimates in efficiency analyses. By analysing a large dataset of social ser-
vices expenditures in Italian municipalities from 2015 to 2018, we assess the impact 
of provincial institutional quality, measured by the Institutional Quality Index (IQI), 
on cost efficiency. Our findings reveal that low institutional quality negatively affects 
cost efficiency, but this effect is only fully captured when endogeneity is taken into 
account. Specifically, we find that three pillars of the IQI - control of corruption, 
rule of law, and regulatory quality - are critical determinants of cost efficiency in 
social service provision. These results underscore the importance of strengthening 
institutional quality to ensure fair, efficient, and effective delivery of social services, 
contributing to better governance and social well-being.
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1  Introduction

The efficiency of public services represents an important concern for policy makers 
and citizens alike, as it significantly impacts economic growth and social well-being 
(Trabelsi and Boujelbene, 2024). Public services are a key driver of economic devel-
opment, representing a substantial portion of overall economic activity (Caponi and 
Nobili, 2017). In the context of a globalised and competitive environment, even pub-
lic sector organisations are evaluated according to quality criteria (Hofmann et al., 
2019; López-Torres and Prior, 2022). This shift emphasises the need for greater 
accountability and performance measurement, focussing on improving efficiency 
and effectiveness to enhance service delivery, achieve better outcomes for citizens, 
and build trust in public institutions.

Subnational governments are key players in the provision and delivery of pub-
lic goods and services. Decentralisation to local governments is a common strat-
egy to improve responsiveness, tailor services to local needs, and improve efficiency 
(Oates, 2005; Balaguer-Coll et  al., 2010; Faguet, 2014; Martinez-Vazquez et  al., 
2017; Kyriacou and Roca-Sagalés, 2019).1 However, the success of decentralisa-
tion depends on the quality of the institutions at the local level (Treisman, 2002; 
Enikolopov and Zhuravskaya, 2007; Diaz-Serrano and Rodríguez-Pose, 2012). In 
fact, weak institutions can lead to mismanagement, corruption, and inefficiencies at 
the local level, undermining the expected benefits of decentralisation (Dick-Sagoe, 
2020; Engdaw, 2022). In contrast, strong institutions ensure that local authorities 
have the capacity and accountability to effectively manage social services (Bönisch 
et al., 2011; Sow and Razafimahefa, 2015).2

It is undisputed that institutions influence the quality of services, the environ-
ment, and, more generally, the potential for growth, innovation, and development 
of any area (Acemoglu et al., 2001; Easterly and Levine, 2003; Rodrik et al., 2004; 
Acemoglu and Robinson, 2008; Rodríguez-Pose, 2013; Arcelus et al., 2015; Sam-
paio de Sousa et al., 2005; Arora and Chong, 2018). Recently, the focus has shifted 
to the role of institutional quality in the efficient provision of public services (Afonso 
et al., 2010), with more attention to local authorities (Narbón-Perpiñá and De Witte, 
2018a, b). Although there is no unique classification of factors that affect efficiency, 
they can be categorised into social and demographic, political, financial, economic, 
geographical or natural, and institutional or managerial factors (Narbón-Perpiñá and 
De Witte, 2018a, b). Institutional quality is often seen as a key determinant of public 
service efficiency, as it influences the incentives and capacity of public officials to 
provide services effectively and efficiently.

In this perspective, the Italian case is especially intriguing due to the significant 
variability in local government performance and the wide geographical disparities in 

1  Notice that in their study, Kyriacou and Roca-Sagalés (2019) find that decentralising spending on edu-
cation and social protection enhances the perceived quality of public services in European countries, 
while the reverse applies to healthcare.
2  According to Engerman and Sokoloff (2018), the concept of an institution is very wide, including for-
mal rules such as constitutions and laws, but also informal constraints, typically sanctions, traditions, and 
culturally derived norms of behaviour (North, 1990; La Porta et al., 2008).
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institutional quality (see e.g., Guiso et al., 2004, Di Liberto & Sideri 2015). There-
fore, it is worth investigating the role of institutional quality and its pillars in the effi-
ciency of local public service provision. To achieve this, we used a newly developed 
panel stochastic frontier approach (Karakaplan and Kutlu, 2017; Kutlu and Tran, 
2019). In fact, various studies have recognised that endogeneity can frequently pose 
issues when analysing efficiency, and Karakaplan and Kutlu (2017) demonstrated 
that neglecting endogeneity can result in severely biased parameter and efficiency 
estimates. Hence, the authors introduced an innovative method for addressing endo-
geneity in a single-stage estimation process for stochastic frontier models, allowing 
for an unbiased assessment of environmental variables in efficiency analysis.

This study aims to overcome this limitation by evaluating the role of institutional 
quality and its pillars on cost efficiency3 of social services provided by local gov-
ernments in Italy. To this end, taking advantage of a newly developed panel SFA 
approach proposed by Karakaplan and Kutlu (2017, 2019), we analyse a large sam-
ple of social services expenditure in Italian municipalities within ordinary regions 
from 2015 to 2018. Then we examine how provincial institutional quality, as meas-
ured by the Institutional Quality Index (IQI)—a composite indicator summarising 
five dimensions of institutional quality (voice and accountability, government effec-
tiveness, regulatory quality, rule of law, and control of corruption) at the provincial 
level (Nifo and Vecchione, 2014)4- impacts the cost efficiency of delivering social 
services at the local level. The primary empirical challenge in this line of inquiry 
is the potential endogenous nature of frontier variables. Potential endogeneity may 
arise as the cost of delivering social services and outputs may be determined simul-
taneously. The nature of social services, the characteristics of the recipients, and the 
broader socioeconomic context can contribute to the endogeneity of production and 
costs. For example, the demand for some municipal social services may be influ-
enced by various socioeconomic factors, and the level of service provision may, in 
turn, affect the welfare and behaviour of service recipients. To address the endoge-
neity problem between the production of social services and the costs, we use an 
Instrumental Variable (IV) strategy based on the factors driving the population’s 
demand for social services.

Our empirical findings indicate that low institutional quality hurts cost efficiency. 
However, this effect may not be adequately detected if the production process is 
treated as exogenous or if endogeneity is not adequately addressed. Furthermore, 
only three of the five pillars of IQI (i.e. control of corruption, rule of law, and reg-
ulation) impact local governments’ cost efficiency in the provision of social ser-
vices, once endogeneity is accounted for. Thus, our findings robustly support the 
idea that corruption control, rule of law, and regulatory quality are critical factors 
that influence the efficiency of social services. When these factors are prevalent in 
a community, they help ensure that social services are provided fairly, efficiently, 

3  Please note that in the paper, the authors will refer to cost rather than municipal expenditure. This 
choice is due to the use of unpublished Italian data on the level of output provided, which allows for the 
calculation of a cost function based on the same level of service offered. In contrast, public expenditure 
only considers supply and demand factors without accounting for the service delivered.
4  The IQI index and each pillar will be explored in greater detail in Sect. 4.
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and effectively. Otherwise, social services may be inadequate, inefficient, or corrupt. 
Therefore, it is essential for governments and societies to strengthen these factors to 
promote the provision of high-quality social services for all citizens.

This study contributes to the existing literature in several ways. First, it addresses 
a critical gap by examining the impact of institutional quality on the cost efficiency 
of social services provided by Italian municipalities, a topic with significant policy 
implications that has been explored in a limited way. Second, it uses a novel panel 
stochastic frontier approach developed by (Karakaplan and Kutlu, 2017; Kutlu and 
Tran, 2019), which uniquely accommodates endogeneity in efficiency estimation, 
providing more accurate information on cost efficiency drivers. Finally, the study 
identifies specific pillars of institutional quality - namely, control of corruption, rule 
of law, and regulatory quality - as key factors influencing the efficient provision of 
social services, suggesting targeted areas for institutional improvement.

The rest of the paper is organised as follows. Section 2 combines the background 
and the literature review. Section 3 describes the methodological approach. Section 4 
provides an overview of the institutional setting in Italy followed by the identifica-
tion of data and models. Section 5 provides the results. Finally, Sect. 6 concludes.

2 � Literature review

Our paper contributes to the literature that emphasises how good institutional qual-
ity can provide a conducive environment for the efficient delivery of public services, 
which is essential for the well-being of citizens. In Italy, this relationship has been 
the subject of considerable debate among scholars and policymakers, particularly 
regarding the provision of local public services. The vast majority of these studies 
focuses on waste collection, which is one of the main services provided by munici-
palities (e.g. Agovino et al., 2018, Castellano et al., 2019). However, further applica-
tions exist for other public services provided by local governments (e.g., Cavalieri 
et  al., 2020, De Luca et  al., 2021, Boffardi 2022). Cavalieri et  al. (2020) investi-
gate the impact of regional institutional quality on transport infrastructure, revealing 
that institutional quality significantly affects infrastructure procurement with cer-
tain dimensions such as control of corruption and government effectiveness, being 
particularly influential. De Luca et al. (2021) demonstrate that institutional quality 
improves the appropriate provision of childbirth services, measured through the 
caesarean section rates, regardless of the institutional quality indicator used (IQI, 
or EQI, see Sect. 4). Similarly, Boffardi (2022) assesses the impact of institutional 
aspects on the efficiency of Italian regional healthcare systems and find that high-
quality institutions are associated with good healthcare output indices (e.g., num-
ber of hospitalisations, average length of hospitalisations etc). Agovino et al. (2016, 
2017b, 2018), analyse the waste management process in 103 Italian Provinces and 
show that higher institutional quality, defined as a good quality public policy and 
a good level of economic well-being, significantly reduces landfill disposal. These 
results are confirmed in the cluster analysis employed by Agovino et  al. (2019b). 
Looking at the same sample of 103 Italian provinces for the period 2004–2011, 
Agovino et  al. (2020) prove that among the IQI pillars, voice and accountability, 
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rule of law and regulatory quality are the main determinants of an effective collec-
tion of organic, paper, plastic and glass materials. Moving to policy evaluations, 
Agovino et al. (2017a) study the impact of Italian regions’ institutional quality on 
the effectiveness of the European Regional Development Fund (ERDF),5 using a dif-
ference-in-difference approach combined with a stochastic frontier analysis. Results 
show that low-institutional quality regions provide the poorest performances in the 
separate waste collection process. In the same vein, Agovino et al. (2018) investigate 
whether differences in institutional quality among Italian provinces jeopardize the 
effectiveness of Legislative Decree 152/2006, which should have encouraged sepa-
rate waste collection. Data demonstrate that a higher tendency to corruption together 
with an inefficient legal system trigger poor results in waste collection. Differently, 
Agovino et  al. (2019a) aggregate Italian municipalities into homogeneous groups 
according to the drivers of the separate waste collection rate. Results emphasise 
that areas associated with higher IQI scores guarantee good performances in sepa-
rate waste collection, exceeding the national average, while the opposite applies to 
groups with lower IQI scores. Garofalo et al. (2019) compare Veneto and Campania 
differentials in the separate waste collection performances. Garofalo et  al. (2019) 
underline that ‘IQI is a proxy for good waste management (and, in general, of vir-
tuous management of public affairs), and the results confirm higher institutional 
quality in Veneto’. Castellano et  al. (2019) find that local institutional quality and 
the synergy between citizens and local governments explain Sardinia’s better perfor-
mances, measured through the separate waste collection rate, with respect to Sicily. 
This result is supported by Musella et al. (2019) who identify socio-economic and 
institutional quality as the leading factors explaining the North–South gap in waste 
management.

Our paper adds to this body of literature by showing that poor institutional qual-
ity negatively affects municipal cost efficiency in the provision of social services. 
Furthermore, in trying to disentangle the different effects of IQI pillars on cost effi-
ciency, we find that the most significant factors are the control of corruption, the 
rule of law, and regulatory quality.

3 � Empirical approach

Methodologically, this study employs Stochastic Frontier Analysis (SFA) tech-
niques, first introduced in a cross-sectional setting by Aigner et  al. (1977) and 
Meeusen and van Den  Broeck (1977), and later adapted for panel data structures 
by Schmidt and Sickles (1984); Kumbhakar (1990), and Battese and Coelli (1992). 
SFA uses econometric models to estimate production and cost frontiers, as well 
as the efficiency (or inefficiency) relative to these frontiers. Another widely used 
technique for frontier estimation is Data Envelopment Analysis (DEA), a method 
based on linear programming, first proposed by Farrell (1957) and later advanced 
by Charnes et al. (1978). Unlike non-parametric methods (e.g. DEA), SFA requires 

5  ERDF is a policy tool aimed at promoting convergence among European regions as well as their social 
development.
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the specification of the frontier functional form to accurately estimate efficiency and 
productivity (Lampe and Hilgers, 2015). Furthermore, due to its stochastic nature, 
the SFA method separates deviations from the frontier into two components, thus 
accounting for both the technical or cost inefficiency component, encompassing 
deviations below the optimal output or cost level, and random noise that may affect 
the production or cost frontier (Kumbhakar and Lovell, 2000). The complexity of 
production and cost models in the public sector, the plurality of environmental fac-
tors that can condition the performance of individual units, and the possibility of 
using panel data have tilted research in this area towards SFA models.6

However, endogeneity issues are often overlooked in the conventional Stochastic 
Frontier Analysis (SFA) literature, especially regarding the inherent endogeneity of 
the production process (Kutlu and Tran, 2019). This oversight can lead to incon-
sistent parameter and efficiency estimates due to the assumption of independence 
between the one-sided inefficiency term and the two-sided error term. However, this 
assumption can be easily violated for various reasons.7

We overcome this limitation by adopting a new advancement of panel SFA one-
stage estimation method, which permits the consistent estimation of efficiency while 
controlling for endogeneity. In fact, in the SFA cost setting, there are two main crit-
ical aspects: i) the simultaneity of the choice between the unit cost and the rela-
tive quantity of the service to be provided to citizens and ii) the influence of factors 
related to the demand for social services, which may be influenced by various soci-
oeconomic aspects, on the decision-making of public officials. These factors may 
affect prices or the organisation itself by limiting its capacity. In other words, there 
are plausible reasons to believe that the production and costs associated with such 
services may be endogenous. Indeed, in the context of social services, the nature of 
the services provided, the characteristics of the recipients, and the broader socio-
economic context may contribute to the endogeneity of the production process and 
costs. For example, the demand for some municipal social services may be influ-
enced by various socioeconomic factors, and the level of service provision may, in 
turn, impact the welfare and behaviour of service recipients, making the relationship 
endogenous. To better illustrate the problem of simultaneity in choosing the optimal 
level of cost and quantity, we introduce the cost function as:

(1)
{

yit = s(Ait, pit, oit)

oit = d(Qit,Rit, yit)

6  Efficiency measurement techniques have been introduced in the public sector since the early 1980  s 
using different parametric and non-parametric approaches (Narbón-Perpiñá and De Witte, 2018a, b).
7  Indeed, if quality constitutes a cost-increasing aspect of the production process and quantity and qual-
ity decisions are determined simultaneously, the quality variable (i.e. frontier variable) can become 
endogenous, intertwining with the bilateral error term (Mutter et al., 2013). Another source of endogene-
ity occurs when a determinant of inefficiency (an environmental variable) becomes correlated with the 
bilateral error term. Kutlu and Tran (2019) classify as Type I endogeneity when we refer to endogene-
ity in production, Type II endogeneity when we consider endogeneity of environmental variables and 
the production process, and Type III endogeneity when both are present. In this paper, we focus on the 
potential endogeneity of Type I (e.g. between the cost and production of the delivery of social services).
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where y is the unit cost of the local public service for unit i at time t, A is the vector 
of supply variables representing morphological and socioeconomic constraints that 
change the unit cost of the service, p is the input price vector, o is the endogenous 
output, Q is vector of demographic and socioeconomic context variables, and R is 
the average income.

In this framework, the efficient cost of each service depends on three main dimen-
sions: the optimal quantity of service offered, the prices for the inputs used in the 
production process, and the contextual demand and supply covariates; however, the 
equation system overlooks one key issue: the simultaneous presence of costs and 
outputs in the model introduces endogeneity.8

In this perspective, the IV approach is particularly useful for controlling different 
sources of endogeneity (Andrews et al., 2014; Stock, 2002) in order to obtain unbi-
ased estimates; that two-stage estimation technique helps to estimate oiv given the 
endogenous values of outputs o and the correct instrumental variables IV:

Equation (2), however, partially hides the effect of potential exogenous variables 
that can directly or indirectly influence the mode of production, input prices, and, 
more broadly, the constraints that limit production and its costs. In fact, some local 
authorities may incur higher costs and, as a result, be cost-inefficient, as the cost of 
delivering social services and outputs may be determined simultaneously.

Karakaplan and Kutlu (2017, 2019) suggested a panel SFA model with endog-
enous spillover effects that is, in our view, the most efficient empirical model for 
estimating the minimum of the cost function; the model can be specified as:

where where yit is the unit cost of the local public service for unit i at time t. The 
covariates are divided into three groups: x′

it
 , p′

it
 and oIV

it
 of exogenous and endog-

enous variables explaining yit and uit . In addition to this, vit is the symmetric two-
sided error representing random effects, s is equal to 1 for production functions and 
-1 for cost functions and uit > 0 is the one-sided error term which represents the 
inefficiency term. Note that the inefficiency term uit is also conditioned on some 
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8  More in general, the theoretical and empirical literature highlights three main sources of endogene-
ity in regression models: measurement errors, omitted variable bias and simultaneity (Zaefarian et  al. 
(2017)) Several alternative approaches (IV, GMM, 2SLS, 3SLS), each with advantages and disadvan-
tages, have been widely used to address these different types of endogeneity problems (Lu et al., 2018).
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exogenous variables ( Zu ), which allows one to better define the factors that directly 
affect cost inefficiency.9

Unlike the two-stage estimation method, the approach (3) estimates both the effi-
ciency and the influence of covariates ( Zu ) on the efficiency in a single stage. This 
method is thus more statistically efficient and eliminates the need for standard error 
correction via a bootstrap procedure. Furthermore, endogeneity is assessed using the 
standard Durbin-Wu-Hausman test, where rejecting the null hypothesis indicates a 
preference for the endogenous SFA model over traditional SFA.

However, the model (3) has some limitations that should be noted. Specifically, 
it does not account for firm-specific heterogeneity. Estimating SFA with individ-
ual fixed effects (or ’True Fixed Effects’ TFE, as discussed by Greene 2005b and 
Greene 2005a) is challenging due to its susceptibility to the ’incidental parameter 
problem’ inconsistency arises from an increase in parameters relative to the number 
of observations. Greene (2005b) proposed using a TFE SFA maximum likelihood 
estimator with dummy variables to incorporate individual fixed effects, presenting 
simulation evidence suggesting that this problem is minimal for relatively large time 
spans. Thus, for the SFA model with individual fixed effects, consistent parameter 
estimates can be achieved if the time span is sufficiently long, although error vari-
ances may remain inconsistent. However, for shorter time intervals, individual fixed 
effect estimation is likely to produce inconsistent estimates for both parameters and 
error variance (Greene, 2005b, a).10

A second key limitation of model (3) is the relatively limited feasibility of apply-
ing classical IV tests (Kutlu and Tran, 2019). Additionally, to the best of our knowl-
edge, the approach by Karakaplan and Kutlu (2017, 2019) does not provide a direct 
method to test the IV exclusion restriction, which requires that an instrumental vari-
able influence the outcome only indirectly through the endogenous variable. This 
limitation requires that the IV strategy be assessed using indirect methods.11

4 � Institutional setting, institutional quality, data sample 
and empirical strategy

4.1 � Institutional setting

Italy is characterised by a multilevel institutional setting consisting of 20 regions, 
107 provinces, and 7,901 municipalities (January 2023, source: ISTAT).12 As a 
result of decentralisation, local authorities were granted some level of autonomy due 

9  In the following estimates we employ the package on STATA developed by Karakaplan (2022).
10  Given the relatively short time span of our sample (4 years), we opted to use model (3) without adjust-
ing for individual fixed effects. We tried to estimate model (3) with both municipality-level and year-
level fixed effects; however, the MLE model could not converge, likely due to the large cross-sectional 
size of our sample (2,740 annual observations) and its limited time dimension.
11  In our empirical exercise, we tested the proposed IVs using a conventional linear regression model 
with comparable mean values, applying the 2SLS approach.
12  Among these Italian municipalities, 1,315 are located in special statute regions, while 6,586 in ordi-
nary statute regions.
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to the constitutional reform enacted in 2001, which attributed residual policy com-
petence to territorial entities. The regions are the first administrative level of the Ital-
ian territory. There are 15 ordinary statute regions and 5 special statute regions,13, 
regions of special linguistic or political sensitivity, to which some legislative, 
administrative, and financial autonomy has been granted (King, 1987). Provinces are 
the intermediate administrative level between a region and a municipality. Finally, 
municipalities are lower-level subnational governments and are responsible for the 
administration of functions that concern citizens and the local territory (Lo Storto, 
2020) Specifically, municipalities spend roughly 34% of the national GDP for the 
provision of a wide variety of public services, which significantly impact the daily 
life of citizens: drinking water supply, local administrative police, waste manage-
ment, organisation of school services, planning of the local system of social ser-
vices, municipal public transport, civil protection and coordination of first emer-
gency relief operations, municipal building planning, and so on.14 Our focus is on 
social services, as municipalities, due to their close proximity to citizens, are best 
equipped to address daily collective needs and play a pivotal role in influencing the 
well-being of their constituents. These services span a wide spectrum, from child-
care facilities to public housing, and from employment support to income assistance 
(Ferrera, 2012). Although Italian municipalities are crucial in the delivery of social 
services, there are considerable disparities between Italian regions in their ability to 
provide these services efficiently (Ferrera, 2012; Vampa, 2017; Bucci et al., 2023). 
Decentralisation is particularly relevant in addressing these disparities, as it allows 
municipalities to tailor services to the unique needs of their communities, improving 
overall efficiency (Porcelli, 2014). These services are financed by the municipali-
ties’ own resources (e.g., taxes and fees), supplemented by transfers from the cen-
tral government and their respective regions. However, the allocation of funds from 
regions to municipalities lacks a national standardised criterion, and the mechanism 
for redistributing these funds is often undisclosed and occasionally based on histori-
cal expenditures (Ferrera, 2012; Vampa, 2017).

Finally, there are many reasons to believe that the quality of institutions can 
affect the performance of local administrations in the provision of public services. 
Good institutional quality promotes accountability, ensuring that public officials 
provide efficient and high-quality services (Van de Walle, 2017; Castellano et  al., 
2019; Van de Walle and Migchelbrink, 2022). It also influences resource availabil-
ity, encouraging investment in public services due to a stable business environment 
(Fukumi and Nishijima, 2010; Peres et al., 2018). In addition, it encourages com-
petition between service providers, improving service quality and efficiency (Bolo-
gna, 2017; Staley and Blair, 1995). Lastly, good institutional quality enhances citi-
zen participation, leading to services that better meet citizens’ needs and increased 
accountability of public officials. In contrast, poor institutional quality results in cor-
ruption, discourages investment, limits competition, and reduces service efficiency.

13  Given the peculiarities of regions with a special status and, more importantly, given the unavailability 
of data on Opencivitas these regions are excluded from our analysis.
14  Article 14, paragraph 27 of Legislative Decree no 78/2010 lists all the fundamental functions carried 
out by municipalities.
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4.2 � Institutional quality

To evaluate institutions, a proxy for institutional quality is crucial. Although there 
are several indicators, scholars lack consensus on the most appropriate one (Samadi 
and Alipourian, 2021). For Italy, two used indices are available: the Institutional 
Quality Index (IQI) (Nifo and Vecchione, 2014) and the European Quality of Gov-
ernment Index (EQI) (Charron et al., 2014). IQI is a composite measure that includes 
information on five dimensions of institutional quality at the provincial level: 
Voice and accountability measuring citizens’ participation level in public 
elections, the number of associations and social cooperatives and cultural liveliness 
expressed in terms of the number of published and purchased books; Government 
effectiveness measuring the endowment of social and economic structures in 
Italian provinces together with the provincial and regional governments’ ability to 
manage health, waste and the environment; Regulatory quality including 
information on economy openness, business environment, start-ups’ life-cycle (mor-
tality, registration, cessation); Rule of law combining data on crime against 
persons or property, magistrate productivity, trial times, tax evasion, and shadow 
economy; Control over corruption referring to the public power’s capac-
ity to contrast corruption, summarising data on crime against the public administra-
tions, the number of local administrations overruled by the central authorities, and 
the Golden and Picci (2005)’s index. This index ranges from 0 to 1 (where 1 stands 
for the best institutional quality). EQI, instead, gauges government quality accord-
ing to citizens’ perceived and experienced levels of quality, impartiality, and corrup-
tion on three public services (education, healthcare, and law enforcement) across 18 
European countries.

Similar to our study, most research examining the role of institutions in local pub-
lic service provision in Italy uses the IQI, as alternative measures are only avail-
able with limited granularity (i.e. regional rather than provincial level) (e.g. Agovino 
et al., 2019a, Cavalieri et al 2020, De Luca et al 2021, Boffardi 2022).15

4.3 � Data sample and empirical strategy

The identification of the empirical model outlined in the previous section helps us 
in the estimation of the endogenous cost function using the theoretical framework 
outlined in eq. (2) and the estimator in Eq. (3).

Empirically evaluating Eq. (3) means obtaining detailed information for each 
municipality on expenditure per capita, on the output (i.e. the services actually pro-
vided to the population and not just demand factors), on local prices of factors of 
production and on instrumental variables that can solve the problem of endogeneity 
between output and its cost.

This piece of information is often difficult to obtain because it is highly terri-
torially detailed and, particularly in the social sector, every region in Italy defines 
optimal areas of provision, output prices, and the amount of transfers for the 

15  A partial list of published studies employing the IQI index can be found at https://​sites.​google.​com/​
site/​insti​tutio​nalqu​ality​index/​empir​ics?​authu​ser=0.

https://sites.google.com/site/institutionalqualityindex/empirics?authuser=0
https://sites.google.com/site/institutionalqualityindex/empirics?authuser=0
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municipalities that then actually deliver the service. Consequently, this not only cre-
ates empirical challenges in data collection but also leads to considerable heteroge-
neity between regions, which will be addressed empirically through the introduction 
of regional fixed effects

However, the reform process, known as “Standard Expenditure Needs”, initiated 
by Legislative Decree No. 216 of November 26, 2010, changed the rules for fund-
ing municipalities by the Central Government in Italy. This reform introduced a new 
equalization methodology based on previously unpublished data. The subsequent 
publication of this data16 provides access to highly detailed information on local 
public services by individual function and over many years, which is rarely available 
to researchers..

Thanks to this and to the SOSE/IFEL17 survey, we have obtained a balanced 
panel dataset, complemented by external official data, for 2,740 municipalities 
directly providing social services (41% of all Italian municipalities in regions with 
ordinary statute18), for the years 2015–2018.

This overcomes the weaknesses of demand measures related to exogenous fac-
tors and more directly links the dependent variable Current expenditure on 
social services per capita (euro per capita) to covariates describing the 
cost frontier and instrumental variables for the endogenous output variable. More 
specifically, the covariates describing the cost frontier are:

•	 the number of users in each municipality by macro-areas and specific groups of 
citizens (families and minors, disabled individuals, those with addiction or men-
tal health issues, seniors, immigrants, nomads, adults in poverty, and homeless 
individuals). This detailed information has been combined into a single compos-
ite output indicator (Social composite output, n. per capita *1,000) 
( oIV , see Eq. 3), which is the sum of its parts and reflects the actual workload of 
the municipality for the year19;

•	 the input prices ( p , see Eq. 3): the Capital price is approximated by the 
average rent price (Euro/mq) of office spaces, as measured by the Italian National 
Observatory of Real Estate; Labour price, on the other hand, is represented 
by the average labor cost per employee, calculated from the average private sec-
tor wage (source: Studi di settore, SOSE) and reported at the municipal level. 

16  For more information, please visit: https://​www.​openc​ivitas.​it/​en/​expen​diture-​needs.
17  SOSE (Soluzioni per il Sistema Economico Spa), owned by the Italian Ministry of Economy and 
Finance and Banca d’Italia, often collaborates with IFEL (Istituto per la Finanza e l’Economia Locale).
18  It is important to note that the remaining small municipalities either do not manage social services 
internally or belong to special statute regions that do not participate in data collection. In Italy, five 
regions have special statutes-Valle d’Aosta, Trentino-Alto Adige, Friuli Venezia Giulia, Sicilia, and 
Sardegna-due to historical and geographical factors, granting them varying degrees of legislative, admin-
istrative, and financial autonomy.
19  This variable is calculated using the total annual hours of assistance and the number of users served 
across the different macro-areas of intervention outlined in the SOSE questionnaires. Each weight was 
determined by comparing the average national expenditure for each area combination with the total aver-
age expenditure in the 12 combinations. Please, see https://​www.​mef.​gov.​it/​export/​sites/​MEF/​minis​tero/​
commi​ssioni/​ctfs/​docum​enti/​Nota_​metod​ologi​ca_​FaS_​2021_​Sose_​30set​2020.​pdf, page 81 for more 
information.

https://www.opencivitas.it/en/expenditure-needs
https://www.mef.gov.it/export/sites/MEF/ministero/commissioni/ctfs/documenti/Nota_metodologica_FaS_2021_Sose_30set2020.pdf
https://www.mef.gov.it/export/sites/MEF/ministero/commissioni/ctfs/documenti/Nota_metodologica_FaS_2021_Sose_30set2020.pdf
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Specifically, the price of labour is determined by averaging individual wages 
declared in companies’ tax returns, aggregated by homogeneous Ateco20 sectors, 
and weighted according to the contribution of these sectors to the Italian econ-
omy.

Regarding the potential endogeneity of the output produced and costs, oIV has been 
instrumented by a number of dimensions ( IV , see Eq. 3) related to the population’s 
demand for social services. Although assessing the choice of instruments for poten-
tial endogeneity is crucial in the endogenous SFA framework, it is often neglected 
in the literature. Previous studies using a similar SFA framework for municipal 
expenditures (e.g., Vidoli et  al. 2022; D’Inverno et  al., 2023; Vidoli et  al., 2024) 
have employed IVs that meet formal requirements for instrumental variables - spe-
cifically, strong correlation with endogenous regressors and (reasonable) exogene-
ity - yet have rarely provided a thorough discussion of the IV selection process or 
the justification for exclusion restrictions. In selecting potential IVs for our empiri-
cal analysis, we build on prior literature and considered available data on Italian 
municipalities. However, to address potential limitations in our choice of IVs, we 
perform a comprehensive set of robustness checks in the following section, ensuring 
that our results are not dependent on the specific instruments used. More specifi-
cally, we used:

•	 Presence of target audiences: a polychotomous variable designed to 
identify both the presence and, to some extent, the intensity of the service. It can 
take a value between 1 and 6, depending on the presence of the users served in 
the different target groups;

•	 Foreign population incidence indicates the percentage of foreign 
residents in each municipality. Although welfare benefits are clearly not reserved 
for Italian citizens only, this variable is expected to have an increasing impact on 
costs, as "one in five immigrant workers in the EU lives in in-work poverty".21

Finally, as a measure of institutional quality (our Zu , see Eq. (3) that explains the 
inefficiency part u) we use the IQI index (Nifo and Vecchione, 2014) and its pillars 
at the provincial level. Table 1 shows the descriptive statistics of the variables used 
in the estimates.

20  https://​www.​agenz​iaent​rate.​gov.​it/​porta​le/​web/​guest/​archi​vio/​archi​vio-​studi-​di-​setto​re/​model​li-​comun​
icazi​one-​annua​lita-​pregr​esse/​model​li-​sds-​2010/​tabel​la-​di-​racco​rdo-​ateco-​2007.
21  We also tested the use of the senior population incidence-defined as the proportion of residents 
over 65 years of age in each community-as an instrumental variable (IV). Previous studies have indeed 
assumed local demand shifters to address the simultaneity problem. However, as an anonymous reviewer 
rightly pointed out, establishing the exogeneity of the senior population incidence may be problematic. In 
light of this concern, we have decided to exclude the senior population incidence as an IV. However, the 
results obtained using this variable as an IV are largely consistent with those reported here and are avail-
able from the authors upon request.

https://www.agenziaentrate.gov.it/portale/web/guest/archivio/archivio-studi-di-settore/modelli-comunicazione-annualita-pregresse/modelli-sds-2010/tabella-di-raccordo-ateco-2007
https://www.agenziaentrate.gov.it/portale/web/guest/archivio/archivio-studi-di-settore/modelli-comunicazione-annualita-pregresse/modelli-sds-2010/tabella-di-raccordo-ateco-2007
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5 � Results

In this Section, we report the estimates of the endogenous SFA cost frontiers explor-
ing the role of institutional quality on the cost efficiency of social service provision 
by Italian municipalities. In all the estimates, a log-log specification has been cho-
sen, including regional fixed effects, to control for unobservable latent factors that 
could potentially impact the performance of municipalities; in addition to the usual 
econometric reasons, this choice is due to Italian Regions being responsible for the 
management of public services and for their allocation among municipalities.22

In the first model shown in Table 2, the dependent variable, namely current 
cost per capita has been regressed against the social composite 
output, the squared output, capital price and labour price, 
respectively. All covariates are highly significant and increase the current expendi-
ture per capita. Specifically, the negative sign corresponding to the social composite 
output, together with the positive sign of the squared composite output, indicates, 
according to Tiebout (1956) seminal paper, the existence of a non-linear relation 
between the cost per capita and the output, which will be displayed in Fig. 1. Most 
of the regional dummies, especially those referring to Southern regions, are signifi-
cant and negative compared to Lombardy, used as a benchmark.

22  We did not introduce individual fixed effects at the municipality level due to the ’incidental parameter 
problem,’ which arises from the inconsistency caused by an increase in parameters relative to observa-
tions (see Greene 2005a; b). Specifically, Greene (2005a, 2005b) demonstrates that while an SFA model 
with individual fixed effects can yield consistent parameter estimates if the time dimension is sufficiently 
large, it produces inconsistent estimates of error variances. However, given our limited time dimension of 
only four years, the model encounters the ’incidental parameter problem,’ resulting in inconsistent esti-
mates for both parameters and error variances.

Table 1   Descriptive statistics (year 2015–2018)  Sources: Authors’ elaborations on data provided by 
SOSE, ISTAT and Nifo and Vecchione (2014)

Notes: The table reports the descriptive statistics of the variables employed in the empirical analysis

Statistic Mean St. Dev Min Max

Current expenditure per capita (Euro) 69.845 31.247 11.213 174.191
Social composite output (N) 55.934 53.491 0.491 512.456
Capital price (Euro mq) 4.591 1.732 1.020 19.849
Labour price (Euro) 31.732 1.528 26.734 37.714
Presence of target audiences (1–6) 4.738 0.850 1.000 6.000
Foreign population incidence (% tot. pop.) 2.247 1.225 0.000 9.846
Provincial IQI (0–1) 0.702 0.166 0.000 0.941
Voice and accountability index (0–1) 0.661 0.160 0.000 1.000
Government index (0–1) 0.481 0.148 0.000 0.862
Regulatory index (0–1) 0.559 0.179 0.024 1.000
Corruption index (0–1) 0.860 0.154 0.000 0.982
Rule of law index (0–1) 0.671 0.183 0.000 0.964
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As mentioned above, the simultaneous presence of costs and output leads to 
endogeneity problems that have to be solved by using local demand variables that 
act as instrumental variables of the output itself.

For this reason, the second part of Table 2 shows the first stage of the endogenous 
panel SFA estimator with respect to the output variable,23 showing how the presence 
of target audience and the foreign population incidence, signifi-
cantly increase per capita expenditure. According to Stevens (2005), in fact, the charac-
teristics of the served population (e.g. age structure, density, percentage of foreigners) 
affect the performance of a local authority in the provision of services. Consequently, 
neglecting such background variables can lead to biased estimations. Specifically, 
since local government provides services according to the socio-economic profile of 

Table 2   Endogenous SFA cost model   Sources: Authors’ elaborations on data provided by SOSE, 
ISTAT and Nifo and Vecchione (2014)

Notes: The table reports the log-log specification of the endogenous panel SFA cost frontier framework 
with regional fixed effects

Coefficient Std. err. z P>z [95% conf. Interval]

Cost frontier
Social composite output −0.044 0.020 −2.200 0.028 −0.083 −0.005
Social composite output (squared) 0.007 0.002 2.670 0.008 0.002 0.011
Capital price 0.149 0.014 10.700 0.000 0.122 0.176
Labour price 1.537 0.113 13.560 0.000 1.314 1.759
Regional dummies
1 - PIEMONTE −0.397 0.018 −21.950 0.000 −0.433 −0.362
5 - VENETO 0.145 0.021 7.060 0.000 0.105 0.185
7 - LIGURIA −0.171 0.036 −4.800 0.000 −0.241 −0.101
8 - EMILIA ROMAGNA 0.175 0.029 6.110 0.000 0.119 0.232
9 - TOSCANA 0.136 0.031 4.440 0.000 0.076 0.196
10 - UMBRIA −0.242 0.042 −5.790 0.000 −0.323 −0.160
11 - MARCHE −0.026 0.036 −0.720 0.469 −0.095 0.044
12 - LAZIO −0.163 0.029 −5.690 0.000 −0.219 −0.107
13 - ABRUZZO −0.135 0.043 −3.170 0.002 −0.218 −0.051
14 - MOLISE −0.332 0.068 −4.870 0.000 −0.466 −0.199
15 - CAMPANIA −0.314 0.035 −8.910 0.000 −0.383 −0.245
16 - PUGLIA −0.201 0.033 −6.020 0.000 −0.267 −0.136
17 - BASILICATA​ 0.077 0.047 1.630 0.102 −0.015 0.170
18 - CALABRIA −0.290 0.051 −5.630 0.000 −0.391 −0.189
Constant −12.340 1.176 −10.490 0.000 −14.645 −10.034
Instrumental variables for the output
Presence of target audiences 0.266 0.011 24.570 0.000 0.245 0.288
Foreign population incidence 0.028 0.008 3.480 0.001 0.012 0.044
Other endogenous variables Yes

23  Although the procedure proposed by Karakaplan and Kutlu (2017) practically allows the relationships 
to be estimated in a single step.
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the residents, the presence of target audience, which proxies the average complexity 
and the amount of services required, increases current per capita expenditure. Addi-
tionally, the presence of foreigners has been reported to increase public expenditures 
due to the need for additional immigration-related public services (Stevens, 2005; 
Mäkelä and Viren, 2018). According to Viren (2022), linguistic challenges are particu-
larly significant among the various factors, as they lead to ’the need for interpretation 
and legal counseling services’ which in turn increase municipalities administrative 
costs. Furthermore, poverty and unemployment rates are generally higher among for-
eigners, creating additional demand for social and housing assistance.

To account for the significance of the institutional environment with respect to 
the inefficiency part, we perform a more accurate one-stage model with regional 
fixed effects which is reported in Table 3. All covariates keep the signs already seen 
in Table 2, although the size of the effects and the significance levels slightly vary. 
This means that at least part of the inefficiency could be attributed to the institu-
tional quality of the local area, measured through the IQI. This is further confirmed 
by the significant negative sign of the provincial IQI, which means that higher insti-
tutional quality decreases cost inefficiency in the delivery of local public services, 
supporting a relevant strand of the literature mentioned.

The specification in Table 3, which includes regional dummies, offers the most 
precise and robust analysis.24

A key step in the proposed model involves instrumental variables to address the 
endogeneity of the output measure within the cost function. Therefore, it is essen-
tial to test these instruments, although traditional IV tests from the literature typi-
cally assume average expected levels and may not fully align with the empirical SFA 
framework. To address this, we first tested the estimated model as the set of instru-
mental variables varied, checking whether the endogeneity test �2-which indicates 
the necessity of an endogenous model- was significant. To evaluate the sensitivity of 
our results to the choice of IVs, we examined their use both individually and in com-
bination, resulting in three models: Model I, Model II, and Model III. The results of 
these tests, presented in Appendix A, indicate that the model employing both IVs 
(Model III) is the most robust choice.25

24  In contrast, omitting the local territorial dummies, as in Table 8 in the Appendix A, renders the instru-
mented output variable not significant.
25  More specifically, Table 6 in the Appendix A shows that in all three cases, the IV variables are signifi-
cant, both individually and together, and all models demonstrate the need to account for the endogeneity 
of output. The results of the Durbin-Wu-Hausman tests for endogeneity, presented in Table A1, confirm 
that the IVs are effective (Karakaplan and Kutlu, 2017) Regardless of the IV used in Models I, II, or III, 
the tests indicate that correction is necessary to address the endogeneity between output and costs. Model 
III, with an endogenous regressor and two instruments, emerges as the most efficient estimator. However, 
to further evaluate IVs strategy, we conduct a series of tests on the average estimates of cost efficiency. 
While we acknowledge that this approach is not entirely appropriate within the SFA framework, it pro-
vides a useful supplementary tool for assessing IV validity. Thus, in the subsequent Table 7 also in the 
Appendix A details the Anderson canonical correlation underidentification test, which verifies instrument 
relevance by dismissing underidentification and affirming instrument strength, the Cragg-Donald-Wald F 
test that assesses weak identification and concludes that the full model refutes the null hypothesis of weak 
instruments, and Sargan test for overidentifying restrictions does not reject the null hypothesis, indicating 
no issues with the validity of the IVs employed in Model III (for further details, see Appendix A).
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Therefore, the subsequent discussion focuses on Model III, which uses both 
instruments to address endogeneity between output and costs.26

As anticipated, Fig. 1 clearly shows - in the latter model - the existing nonlinear 
relationship between output and cost, due to the high correlation between output and 
population size in a specific local area. In fact, population density approximates the 
capacity of a government to concentrate local public service provision. Lower density 

Table 3   Endogenous SFA cost model with five IQI pillars on the inefficiency part   Sources: Authors’ 
elaborations on data provided by SOSE, ISTAT and Nifo and Vecchione (2014)

Notes: The table reports the log-log specification of the endogenous panel SFA cost frontier framework 
with regional fixed effects and with the five pillars of the IQI that condition inefficiency

Coefficient Std. err. z P>z [95% conf. 
Interval]

Cost frontier
Social composite output −0.035 0.020 −1.730 0.083 −0.074 0.005
Social composite output (squared) 0.007 0.002 3.050 0.002 0.003 0.012
Capital price 0.145 0.014 10.450 0.000 0.118 0.173
Labour price 1.496 0.114 13.140 0.000 1.273 1.719
Regional dummies
1 - PIEMONTE −0.415 0.018 −23.150 0.000 −0.451 −0.380
5 - VENETO 0.140 0.020 7.150 0.000 0.101 0.178
7 - LIGURIA −0.197 0.036 −5.470 0.000 −0.268 −0.126
8 - EMILIA ROMAGNA 0.159 0.028 5.720 0.000 0.105 0.214
9 - TOSCANA 0.125 0.030 4.180 0.000 0.067 0.184
10 - UMBRIA −0.258 0.041 −6.270 0.000 −0.338 −0.177
11 - MARCHE −0.028 0.034 −0.820 0.412 −0.094 0.039
12 - LAZIO −0.200 0.030 −6.640 0.000 −0.259 −0.141
13 - ABRUZZO −0.181 0.044 −4.110 0.000 −0.268 −0.095
14 - MOLISE −0.413 0.078 −5.320 0.000 −0.565 −0.261
15 - CAMPANIA −0.378 0.040 −9.470 0.000 −0.456 −0.300
16 - PUGLIA −0.270 0.037 −7.210 0.000 −0.344 −0.197
17 - BASILICATA​ 0.009 0.053 0.160 0.871 −0.094 0.112
18 - CALABRIA −0.375 0.060 −6.230 0.000 −0.493 −0.257
Constant −11.943 1.181 −10.110 0.000 −14.259 −9.627
Instrumental variables for the output
Presence of target audiences 0.264 0.011 24.360 0.000 0.242 0.285
Foreign population incidence 0.028 0.008 3.480 0.001 0.012 0.044
Other endogenous variables Yes
Inefficiency (�

u
)

Provincial IQI −1.184 0.170 −6.970 0.000 −1.517 −0.851
Constant −0.263 0.122 −2.150 0.032 −0.503 −0.023

26  However, it is worth noting that the results remain largely unchanged in Models I and II, which 
employ the IVs separately. The results for these models are available from the authors upon request.
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areas mean higher infrastructure costs, a smaller local tax base to fund local services, 
but above all a smaller population which prevents economies of scope and econo-
mies of scale (OECD and Joint Research Centre - European Commission, (2021)). 
However, even though the high population density allows one to save costs thanks to 
the regional concentration of service, other agglomeration problems could increase 
production costs (Kalb et al., 2012; Vidoli et al., 2022). As a result, the optimal com-
bination of output and expenditure is obtained for medium-sized municipalities.

However, we may wonder whether an endogenous model is needed, as opposed 
to a simpler standard one. Table 4 juxtaposes the exogenous model on the left hand 
side and the endogenous model on the right hand side. The first aspect is that the 
correction for endogeneity is necessary as pointed by the �2 test27; by switching 
from an exogenous model specification to an endogenous one, the social composite 
outcome becomes slightly statistically significant due to more accurate and reliable 
results. In the exogenous model, certain variables that should have been treated as 
endogenous may have been incorrectly assumed to be independent of the error term, 
leading to biased or inconsistent estimates. Additionally, by introducing instrumen-
tal variables to address endogeneity, the model provides a clearer and more unbiased 
estimate of the effect of key variables on the social composite outcome. Finally, for 
all the remaining variables, the prior significance levels persist, while the magnitude 
of the effects varies marginally, meaning that IQI impacts the output. This is further 
confirmed by the endogeneity test, whose result indicates that institutional quality 
significantly affects inefficiency.

27  The null hypothesis ( H
0
 ), in fact, checks that correction for endogeneity is not necessary, while H

a
 

checks if there is endogeneity in the model and correction is needed.
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Fig. 1   Per capita cost and output, returns of scale on average cost and minimum cost. Notes: The figure 
relates composite output and per-capita cost. Sources: Elaboration by the authors on the SOSE/ISTAT 
data.
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Figure 2 provides a detailed picture of the Italian provinces in ordinary regions 
according to the efficiency ratings of the provinces conditioned on institutional qual-
ity. Red areas are associated with the lowest efficiency ratings (e.g. provinces in part 
of Piemonte, Lazio and Puglia), while green zones provide the best relative per-
formances (e.g. provinces in part Toscana, Emilia-Romagna and Veneto). Average 
Piemonte’s poor results probably depend on the high concentration of very small 
municipalities28 which prevents local authorities from providing services at scale.

Table 4   Exogenous and endogenous SFA cost models   Sources: Authors’ elaborations on data provided 
by SOSE, ISTAT and Nifo and Vecchione (2014)

 Notes: The table compares the endogenous and the exogenous models. The null hypothesis ( H
0
 ) checks 

that correction for endogeneity is not necessary, while H
a
 checks if there is endogeneity in the model and 

correction is needed

Exogenous model Endogenous model

Cost frontier
Social composite output −0.010 (0.016) −0.035** (0.020)
Social composite output (squared) 0.008** (0.002) 0.007** (0.002)
Capital price 0.137*** (0.013) 0.145*** (0.014)
Labour price 1.481*** (0.113) 1.496*** (0.114)
Regional dummies
1- PIEMONTE −0.423*** (0.017) −0.415*** (0.018)
5- VENETO 0.126*** (0.018) 0.140*** (0.020)
7- LIGURIA −0.200*** (0.036) −0.197*** (0.036)
8- EMILIA ROMAGNA 0.141*** (0.026) 0.159*** (0.028)
9- TOSCANA 0.128*** (0.030) 0.125*** (0.030)
10- UMBRIA −0.262*** (0.041) −0.258*** (0.041)
11- MARCHE −0.035 (0.034) −0.028 (0.034)
12- LAZIO −0.198*** (0.030) −0.200*** (0.030)
13- ABRUZZO −0.187*** (0.044) −0.181*** (0.044)
14- MOLISE −0.423*** (0.078) −0.413*** (0.078)
15- CAMPANIA −0.363*** (0.039) −0.378*** (0.040)
16- PUGLIA −0.278*** (0.037) −0.270*** (0.037)
17- BASILICATA​ 0.007 (0.053) 0.009 (0.053)
18- CALABRIA −0.366*** (0.060) −0.375*** (0.060)
Constant −11.854*** (1.173) −11.943*** (1.181)
Inefficiency (�

u
)

Constant −0.236 (0.122) −0.032
Provincial IQI −1.229*** (0.169) −1.184*** (0.170)
Endogeneity Test �2=4.11 p=0.043
Observations 10,938 10,938
Log Likelihood −3035.09 −17743.04
Mean Cost Efficiency 0.6409 0.6402
Median Cost Efficiency 0.6332 0.6323

28  Notice that three of the eight provinces in Piemonte, Turin, Cuneo and Alessandria respectively, place 
in the top five positions of the Italian provinces ranking for number of municipalities; in addition, please 
note that output data was only available for ordinary regions.
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Although the effect of institutional quality on the efficiency of local governments 
has already been proven in Table 4, we go one step further to investigate it. In this 
regard, Fig. 3 distinguishes Italian regions according to the ratio of efficiency condi-
tioned on IQI (Fig. 2) to unconditional efficiency (QZ = conditional /unconditional). 
Here, a striking north–south divide emerges, which instead was not so clear cut in 
Fig.  2. This result can be attributed to the well-known North–South gap in terms 
of institutional quality, measured through the IQI (Nifo and Vecchione, 2014). Cer-
tainly, the North–South divide also concerns the efficiency of local governments in 
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Fig. 2   Geographical distribution of the mean provincial conditioned efficiency. Notes: The figure shows the 
mean efficiency of the Italian provinces conditioned on IQI (Nifo and Vecchione, 2014), ranging from 0.4 
to 0.8. The red areas are characterised by low efficiency levels, while the green areas perform best in effi-
ciency terms. Sources: Elaboration by the authors on the SOSE/ISTAT data and Nifo and Vecchione (2014)
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the delivery of public service (e.g. Bucci et al., 2023, De Luca et al 2021,Cavalieri 
et al., 2020). However, Fig. 3 clearly adds that this gap is even exacerbated when the 
model accounts for institutional quality. Specifically, the red areas are much more 
marked in the South compared to Fig.  2. In contrast, previously red areas in the 
North (Fig. 2) switch to light green (Fig. 3), given the role that institutional quality 
plays in performance, which rewards the northern area.
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Fig. 3   Geographical distribution of the QZ. Notes: The figure shows the ratio of the mean efficiency con-
ditioned on the IQI (Nifo and Vecchione, 2014) to the unconditional efficiency by Italian provinces (QZ). 
The red areas are characterised by the low ratio (conditional efficiency is lower than unconditional), 
while in the green areas the conditional efficiency is higher than the unconditional one. Sources: Elabora-
tion by the authors on SOSE/ISTAT data and on Nifo and Vecchione (2014)



589Economia Politica (2025) 42:569–597	

Finally, in order to check which of the simple indicators, approximating the 
institutional quality, has the greatest impact on inefficiency, we again perform 
the model provided in Table 3, by unpacking the IQI by each of the five pillars 
(Table 5). Before discussing the results, it is important to report that two of the 
indices that make up IQI, regulatory quality and rule of law, respectively, are 
strictly interconnected, encompassing the capacity of a local government to for-
mulate regulations (i.e. rule of law) and guarantee their enforcement (i.e. regula-
tory quality). These two dimensions of institutional quality significantly improve 
the efficiency of Italian municipalities in the management of local services. This 
result echoes those of Agovino et  al. (2016) and Agovino et  al. (2020), which 
show that regulatory quality and the rule of law are the most important determi-
nants of institutional quality in affecting the appropriate provision of services. 
In fact, efficiency increases where regional governments ensure law enforcement 
(see e.g. Boffardi, 2022), and, overall, the rule of law is needed to reduce cor-
ruption (Mohd-Rashid et al., 2022). Furthermore, Table 5 shows that efficiency 
is promoted in contexts characterised by strict control over corruption. Specifi-
cally, control of corruption (i.e. corruption index) indicates ’the ability to inves-
tigate, prosecute and convict administrators exercising public power for private 
gains’ (Boffardi, 2022). In summary, when authorities allow operators to work 
in the absence of illicit influences, the overall system reaches improved perfor-
mance levels (see e.g. De Luca et al., 2021,Cavalieri et al., 2020,Funk & Owen 
2020). In conclusion, this finding supports the "sanding the wheels" hypothesis 
which asserts that increased corruption, which redirects resources from pro-
ductive to unproductive activities, deteriorates economic growth (Shleifer and 
Vishny, 1993), especially in democratic contexts (Saha and Sen, 2021).

6 � Concluding remarks

Many scholars have suggested that the quality of institutions is an essential deter-
minant of the efficient provision of public services (Arcelus et al., 2015; Agovino 
et al., 2018; Sampaio de Sousa et al., 2005; Arora and Chong, 2018). However, 
the nature of this relationship may vary depending on the specific context and 
type of public service being analysed.

In the Italian institutional framework, municipal governments play a critical 
role in ensuring the efficient provision of social services to their citizens. How-
ever, the quality of local institutions, which significantly affects the provision of 
social services, can vary greatly between different municipalities (Guiso et  al., 
2004; Di Liberto and Sideri, 2015).

The purpose of this study was to evaluate the role of local institutional quality 
and its pillars in the efficient provision of social services, which are vital to pro-
mote the well-being of citizens and to promote the overall progress of local com-
munities. To achieve this objective, we used a newly developed SFA approach 
(Karakaplan and Kutlu, 2017), which addresses the challenge of the endogene-
ity effect between cost and output produced. Our analysis focused on a large 
sample of Italian municipalities in ordinary regions, observed during the period 
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2015–2018. The results of the study revealed that low institutional quality has 
an adverse effect on the cost efficiency of municipalities. However, this nega-
tive effect might not be accurately detected if the production process is treated as 
exogenous or if endogeneity is not adequately addressed.

While our empirical findings withstand multiple robustness checks, the con-
clusions of this study remain tentative, leaving several issues open for further 

Table 5   Endogenous SFA cost model with five IQI pillars on the inefficiency part    Sources: Authors’ 
elaborations on data provided by SOSE, ISTAT and Nifo and Vecchione (2014)

 Notes: The table reports the log-log specification of the endogenous panel SFA cost frontier framework 
with regional fixed effects and with the five pillars of the IQI that condition inefficiency

Coefficient Std. err. z P>z [95% conf. 
Interval]

Cost frontier
Social composite output −0.044 0.020 −2.210 0.027 −0.082 −0.005
Social composite output (squared) 0.008 0.002 3.160 0.002 0.003 0.013
Capital price 0.140 0.014 10.330 0.000 0.114 0.167
Labour price 1.472 0.115 12.750 0.000 1.246 1.699
Regional dummies
1 - PIEMONTE −0.412 0.018 −23.250 0.000 −0.447 −0.377
5 - VENETO 0.134 0.019 7.160 0.000 0.097 0.171
7 - LIGURIA −0.195 0.036 −5.400 0.000 −0.266 −0.124
8 - EMILIA ROMAGNA 0.149 0.026 5.680 0.000 0.098 0.200
9 - TOSCANA 0.142 0.030 4.780 0.000 0.084 0.201
10 - UMBRIA −0.258 0.041 −6.290 0.000 −0.338 −0.177
11 - MARCHE −0.032 0.034 −0.950 0.343 −0.099 0.035
12 - LAZIO −0.194 0.030 −6.430 0.000 −0.254 −0.135
13 - ABRUZZO −0.197 0.045 −4.360 0.000 −0.285 −0.108
14 - MOLISE −0.438 0.080 −5.470 0.000 −0.595 −0.281
15 - CAMPANIA −0.391 0.042 −9.330 0.000 −0.474 −0.309
16 - PUGLIA −0.276 0.037 −7.420 0.000 −0.349 −0.203
17 - BASILICATA​ −0.004 0.053 −0.070 0.947 −0.108 0.101
18 - CALABRIA −0.377 0.060 −6.320 0.000 −0.494 −0.260
Constant −11.657 1.200 −9.720 0.000 −14.008 −9.306
Instrumental variables for the output
Presence of target audiences 0.268 0.011 24.620 0.000 0.246 0.289
Foreign population incidence 0.023 0.008 2.860 0.004 0.007 0.039
Other endogenous variables Yes
Inefficiency (�

u
)

Voice and accountability index 0.127 0.098 1.290 0.198 −0.066 0.320
Government index −0.172 0.163 −1.060 0.289 −0.491 0.146
Regulatory index −0.265 0.156 −1.700 0.089 −0.571 0.041
Corruption index −0.710 0.245 −2.890 0.004 −1.190 −0.229
Rule of law index −0.406 0.181 −2.240 0.025 −0.761 −0.051
Constant −0.071 0.181 −0.390 0.697 −0.426 0.284
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investigation. Notably, the sample size—both in terms of time span and geo-
graphic coverage of Italian municipalities—represents a relevant limitation of 
our empirical analysis. However, as highlighted, the data we used are, to the best 
of our knowledge, the most detailed currently available. Despite these limita-
tions, we believe that our findings provide solid evidence that institutional qual-
ity plays an important role in the efficient provision of social services. Munici-
palities with strong institutions and effective service provision systems are better 
equipped to provide more social services to their citizens, resulting in increased 
citizen satisfaction and helping to reduce poverty, promote social inclusion, and 
improve overall quality of life. Therefore, policymakers must prioritise strength-
ening institutions developing efficient service provision systems across Italian 
municipalities. Furthermore, we have shown that the three pillars of IQI (corrup-
tion control, rule of law, and regulation) mainly affect the performance levels of 
municipalities.

Specifically, our findings support the hypothesis that when corruption is wide-
spread, resources intended to support social services can be diverted to other uses 
or wasted through inefficiency. This can lead to inadequate provision of services 
or to the exclusion of needy citizens. In contrast, in societies with effective anti-
corruption measures, resources are more likely to be allocated efficiently, and 
social services are more likely to be delivered in a timely and effective manner.

“The rule of law” also plays a significant role in the efficient provision of social 
services. In societies where the rule of law is weak, there may be little accountability 
for those who are responsible for providing social services. This can lead to lack of 
oversight and services can be provided in an arbitrary or discriminatory manner. In 
contrast, in societies where the rule of law is strong, there is a greater likelihood that 
those who are in charge of delivering social services will be held accountable for 
their actions. This can lead to greater efficiency as well as increased trust between 
citizens and their government.

Finally, regulation seems another important factor that affects the efficiency of 
social services. Overly burdensome or inconsistent regulations can create obstacles 
that make it difficult for service providers to operate efficiently. Contrarily, in socie-
ties where regulations are clear, consistent and appropriately tailored to the needs of 
the community, quality social services can be provided efficiently.

Policymakers should pay more attention to mitigating corruption and improving 
the effectiveness and enforcement of regulations in Italy, with a special focus on 
southern municipalities. When efficiency levels are conditioned on IQI, the well-
known North–South divide arises and cannot be neglected. Hence, we believe that 
the first step should be the creation and implementation of accurate policies to 
increase institutional quality in southern municipalities, leading to efficiency gains 
in the provision of local public services. Only after mitigating the North–South 
divide can the IQI be effectively improved, ultimately enhancing the efficiency of 
public services across the country.
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Appendix A. Robustness and IV tests

See Tables 6, 7 and 8.

Table 6   Endogenous SFA cost model varying IV variables   Sources: Authors’ elaborations on data pro-
vided by SOSE, ISTAT, and Nifo and Vecchione (2014)

Notes: The table presents the log-log specification of the SFA cost frontier with regional fixed effects, 
incorporating the IQI to account for inefficiency. Models I, II, and III use different instrumental variables 
(IVs), listed in the table, to control for endogeneity. The bottom section of the table shows results of 
Durbin-Wu-Hausman test to assess endogeneity

Model I Model II Model III

Cost frontier
Social composite output −0.039 0.458** −0.035**
Social composite output (squared) 0.007** 0.008** 0.007**
Capital price 0.147** 0.014 0.145**
Output price 1.502** 1.404** 1.496**
Regional dummies
1 - PIEMONTE −0.414** −0.409** −0.415**
5 - VENETO 0.142** 0.074** 0.140**
7 - LIGURIA −0.197** −0.133** −0.197**
8 - EMILIA ROMAGNA 0.162** 0.128** 0.159**
9 - TOSCANA 0.125** 0.155** 0.125**
10 - UMBRIA −0.257** −0.238** −0.258**
11 - MARCHE −0.027 −0.043 −0.028
12 - LAZIO −0.200** −0.093** −0.200**
13 - ABRUZZO −0.180** −0.112* −0.181**
14 - MOLISE −0.410** −0.235** −0.413**
15 - CAMPANIA −0.380** −0.171** −0.378**
16 - PUGLIA −0.269** −0.124** −0.270**
17 - BASILICATA​ 0.009 0.171** 0.009
18 - CALABRIA −0.376** −0.088 −0.375**
Constant −11.991** −12.589** −11.942**
Instrumental variables for the output
Presence of target audience 0.265** 0.264**
Foreign Population incidence 0.043** 0.028**
Other exogenous control variables YES YES YES
Regional dummies YES YES YES
Inefficiency (�

u
)

Provincial IQI 0.704** 1.091** 0.701**
Constant −2.255 1.144 −1.104
Endogeneity Test �2 = 5.73 �2 = 50.53 �2 = 4.11

p = 0.0166 p = 0.0000 p = 0.043
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Table 7   Endogenous SFA cost model varying IV variables - IV tests on the average level   Sources: 
Authors’ elaborations on data provided by SOSE, ISTAT, and Nifo and Vecchione (2014)

Notes:  Table 7 shows results on the instrument validity tests on average estimate of cost efficiency. More 
specifically, Table  7 presents Anderson’s underidentification test, which evaluates whether the instru-
ments are sufficiently correlated with the endogenous variables. The subsequent rows report the Cragg-
Donald-Wald F-test and the Stock-Yogo test to assess the strength of the instruments. Finally, the bot-
tom section of the table provides the results of the Sargan-Hansen test for overidentifying restrictions in 
Model III, which employs two instrumental variables.

Model I Model II Model III

Underidentification test (LM statistic) 63.841 0.081 63.854
�2 p-value 0.000 0.7755 0.000
Weak identification test 64.302 0.081 32.154
Stock-Yogo weak ID test critical values: 10% 

maximal IV size
16.380 16.380 19.930

15% maximal IV size 8.960 8.960 11.590
20% maximal IV size 6.660 6.660 8.750
25% maximal IV size 5.530 5.530 7.250
Sargan-Hansen statistic: – – 2.428
�2 p-value – – 0.1192

Table 8   Endogenous SFA cost model with IQI index on the inefficiency part, no regional dummies   
Sources: Authors’ elaborations on data provided by SOSE, ISTAT, and Nifo and Vecchione (2014)

Notes: The table presents the log-log specification of the endogenous panel SFA cost frontier model 
without regional fixed effects, incorporating the IQI to account for inefficiency and using instrumental 
variables (IVs) in Model III to control for endogeneity

Coefficient Std. err. z P>z [95% conf. 
Interval]

Cost frontier
Social composite output 0.014 0.020 0.670 0.505 −0.026 0.053
Social composite output (squared) 0.007 0.003 2.740 0.006 0.002 0.012
Capital price 0.163 0.013 12.110 0.000 0.137 0.190
Labour price 1.500 0.092 16.300 0.000 1.320 1.680
Constant −12.386 0.947 −13.070 0.000 −14.243 −10.529
Instrumental variables for the output
Presence of target audiences 0.260 0.011 23.240 0.000 0.238 0.282
Foreign population incidence 0.034 0.008 4.230 0.000 0.018 0.050
Other endogenous variables Yes
Inefficiency (�

u
)

Provincial IQI 1.006 0.069 14.590 0.000 0.871 1.141
Constant 1.003 2.329 0.430 0.667 −3.562 5.568
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