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Abstract: The aim of this paper is to evaluate the efficiency and sustainability of some local
publicly-provided services (social, educational, public utilities). We have measured the Romanian
local administrations expenditures’ efficiency in supplying public goods and services using the
non-parametric model of data envelopment analysis. The appraisal of efficiency and sustainability
is mandatory when studying the optimization of public sector costs born out of taxpayers” money
and the increase in the quantity and quality of supplied services. The services we have selected
for this article cover many aspects of citizens’ life quality. We have processed data from 2011 for
all 41 Romanian counties and the municipality of Bucharest. For each decision unit, we have
established a technical score, either quantifying the efficiency of expenditures allocated for supplying
a certain level of services or measuring results’ sustainability in terms of services rendered to local
collectivities, considering a constant expenditure level. Based on the analyzed data, we have
concluded that only 11 counties satisfy the required conditions. Furthermore, units registering
a lower level of per capita expenditures have efficiency scores above the overall average, while
counties with more citizens/taxpayers provided more public services compared to others.

Keywords: local public services’ sustainability; public expenditures; technical efficiency scores; data
envelopment analysis

1. Introduction

Local Public Administrations (LPAs) have the responsibility of providing high quality,
cost-efficient and sustainable public services to their citizens. The growing interest displayed by
politicians and researchers alike, towards public expenditures’ efficiency, is needed and welcomed.
Locally-elected representatives need to promote and facilitate social and economic development,
efficient territorial organization and supply easily reachable and sustainable quality public goods
and services, such as: communal services and public order, social protection, modern sewage and
water treatment, public transportation, education and health services, cultural and leisure services,
environment protection and water distribution, to name just a few. It is highly desirable that such local
public services be provided efficiently and sustainably in terms of timely delivery, costs and quality,
especially in countries where corruption, bureaucracy, social indifference and economic development
are still a great matter of concern.

Efficiency in the public sector refers to the optimal use of resources in view of maximizing public
goods and services” output. One economic system is more efficient than the next when it offers a bigger
supply of public goods and services without consuming a higher amount of resources [1] (pp. 13-18).

The term sustainable public goods and services represents a particular form of the more general
concept of sustainable public finances or public sector performances. A central issue of the Maastricht
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Treaty is that a successful European Union requires sustainable public finances for its member states.
Yet, there was no clear definition of sustainability in this area. The economists’ common use of the term
builds on the concept of budget constraint over an infinite time horizon, which is of little practical use.
There are far too many ways in which fiscal policies can comply with a budget constraint encompassing
infinite periods, and for practical purposes, the concept itself is not very useful [2] (p. 8).

Throughout this study, we develop a concept of sustainability focusing on the relationship between
financial resources derived from taxpayer’s contributions and the results obtained and quantified
through different selected services provided at the local level.

Sustainability and efficiency are closely related in the context of the public sector, as sustainability
also implies that human needs are fairly and efficiently satisfied. This objective requires that elected
officials and politicians, along with nonprofit community organizations, business class and, of course,
citizens should be engaged in enforcing such a democratic objective and change policies, programs
and practices into sustainable ones. Nonprofit community organizations, local and central government
representatives and private sector companies participating in public tenders should make any effort to
work together and organize different actions to show citizens and other parties the best practices in
public sustainability and to demonstrate how these meet their needs.

The public expenditures’ analysis may validate or not citizens’ perception that public resources
are not always used according to the principles of sustainability, efficiency, efficacy and economy.
Such principles, along with general financial published data, allow residents of any given community
to access the information needed to effectively monitor and control their political representatives’
activity. Consequently, LPAs should be motivated to act efficiently to secure the interests of local
collectivities. Furthermore, they should become aware of the increased role they play in providing
communities with sustainable goods and services and contribute to the increased momentum of the
decentralization process.

In this context, competition between various territorial-administrative units may appear. Tiebout
(1956) argues that increased competition between those administrations is beneficial as public services’
supply tends to become Pareto-efficient [3]. Nevertheless, other economists [4-6] (Schwab and Oates
1991; Davis and Hayes 1993; Krueger 1999) pinpointed the influence that other factors besides the fiscal
ones (e.g., individual features and the expectations of each and every individual of that jurisdiction)
may have upon public goods’ supply and competition between administrations. These economists
proved, using different models, that decentralization alone cannot guarantee the optimization of
satisfaction for heterogeneous collectivities.

At a global level, access to quality public and social services is essential for daily life, economic
and social wellbeing. Efficiency and sustainability are essential to make sure the beneficiaries receive
the best possible services, corruption is minimized and the local economy can benefit.

In the United States, Mildred E. Warner performed extensive research on the provision of public
and community services, their financing and sustainability. The author studied the private financing of
social programs via social impact bonds (SIBs) and found that the latter failed to attract private market
investors without substantial additional guarantees (Warner, 2013). Furthermore, the author stated
that SIBs raise questions about government’s ability to ensure broader public values [7].

Warner and Hefetz (2012) found that in the U.S., public insourcing (reverse contracting) was
roughly equal to the level of new outsourcing to private operators for the 2002-2007 period. The authors
have studied the way city managers decide to privatize services or even reverse their privatization,
analyzing survey data regarding service delivery for 67 local government services [8].

In the European case, the Europe 2020 Strategy, the Lisbon Reform Agenda and the Stability
and Growth Pact call for enhancing the quality and efficiency of services provided to citizens and
consumers. According to Di Meglio et al. (2015), the provision of public services accounts for almost
25% of the value added and 33% of employment across the European Union, and as such, assessing
the performance of these activities is a matter of interest in its own right and the result of the indirect
influences they have upon the economy [9].
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In the European context, adequate provision of public services is an essential pillar of social
cohesion, which has multiple dimensions inside the European Union. One important focus of EU
policy is territorial access. Clifton et al. (2015) found that citizens are not uniformly satisfied with
public service provision, with urban citizens being on average more satisfied than rural ones. Public
services should be provided to all citizens, regardless of their socio-economic differences [10]. However,
the same authors proved one year before that more vulnerable citizens are less satisfied than their
peers in regard to the public services provided to them by national and local government [11].

Inter-municipal cooperation in delivering public services was studied by Bel and Warner (2015).
Using a meta-regression analysis, the authors found strong evidence that fiscal constraints, spatial and
organizational factors are significant drivers of cooperation between municipalities [12].

Ferrari and Manzi (2014) found that citizen assessments or surveys, typically in the form of quality
or satisfaction ratings, are frequently used to measure the performance of public services and advise
public managers on how to improve citizens’ satisfaction [13].

Romania, an EU member since 2007, is committed to complying with the directives of the
European Union’s agenda in this field, while it is still confronting corruption and inefficiency in using
public resources. Its citizens are demanding increased efficiency and transparency in the provision of
public services and goods.

In our paper, we evaluate public expenditures’ efficiency for Romania’s 41 counties and Bucharest
municipality, using the Data Envelopment Analysis (DEA) mathematical model. Our main purpose is
to identify the efficient counties under different assumptions, respectively one input, six outputs and
one input, one output, to publish the results and to determine improvements from the least efficient
counties for the benefit of their citizens. Furthermore, we wanted to assess whether variables, such as
a county’s number of inhabitants, and the level of inputs influence the outputs in a significant way.

We consider that our research brings a substantial contribution to this field’s literature by
supplying new evidence and aspects regarding LPA expenditures’ efficiency. This becomes
more important and relevant in the context of decentralizing policies designed to refocus public
decision-making from central to lower levels of government.

Papers studying local spending efficiency and local services sustainability are not (very) abundant
in the economic literature. Moreover, we could not identify studies done for Romania or other
developing countries in which DEA or any similar mathematical instruments were used to analyze the
relationship between financial efforts and the feedback/results the citizens receive via public goods
and services. As such, even if the paper focuses only on one country’s set of local governments, its
interest is not purely parochial, as local governments also account, even in different degrees, for a
significant part of the general governments across the EU.

Another contribution of our paper is that we introduce a global output measure, called TCIO
(Total County Output Indicator). It represents a similar measure to that of Afonso and Fernandes
(2006), who developed in their studies TMOI (Total Municipal Output Indicator) and recommended it
to be extended to other samples of local governments across the EU or abroad [14]. As a consequence,
our DEA analysis is performed both using all of the sub-indicators as outputs and alternatively with
the composite TCIO.

Our research targets both decision-makers and citizens and tries to draw the attention upon
the way public funds are spent in a context marked by public financial resources” shortages and
budgetary restrictions. We should also mention that the assessment of public services’ sustainability is
an important issue, taking into account the role of local governments as major public employers and
providers of a diversity of services. As Domingues et al. (2015), we consider that local governments
are closer to citizens and respond faster than any other public sector level integrating sustainability
principles in their operations and strategies [15].

The structure of the remainder of our paper is as follows: Section 2 emphasizes several theoretical
aspects regarding the materials used and the mathematical method applied to process information: data
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envelopment analysis; Section 3 presents the methodology used and the empirical results; discussions
are to be found in the fourth part, whilst the fifth part concludes.

2. Materials and Methods

Barro (1990) assessed that an increase in public investments, hence of public expenditures, is very
much needed to maximize economic growth in general and local collectivities” wealth in particular [16]
(pp- 122-124). Such a model requires the increase of inputs in order to obtain an implicit increase of
the results/outputs.

Afonso and Fernandes (2006) have elaborated performance measures for the public sector. They
distinguished between public sector performances, defined as the results of public policies and public
sector’s efficiency, generated from engaging public resources.

2.1. Local Development and Delivery of Local Public Services in Romania

As an EU member, Romania is subject to EU laws and regulations. This section briefly describes
current Romanian territorial division and the delivery of local public services. Joining EU structures in
2007, Romania had to enforce the new requirements in order to improve LPAs activity and reduce as
much as possible the economic, social and territorial disparities.

The European Commission developed the concept of regional policy as an investment policy.
It encourages competitiveness, economic growth, job creation, improved quality of life and sustainable
development. These investments support the delivery of the Europe 2020 strategy. Regional policy is
also an expression of the EU’s solidarity concerning less developed countries and regions, concentrating
funds in the areas where they can make the most difference.

Keeping these disparities would undermine some EU cornerstones, including its large single
market and its currency, the Euro. During 2007-2013, the EU had invested a total of 347 billion Euros
in European regions [17].

Romania uses the Nomenclature of Territorial Units for Statistics (NUTS), created by Eurostat
with the purpose of offering a unique classification guide for EU regional statistics.

As mentioned, our study was based on data collected throughout 2011, from all 41 counties in
Romania and Bucharest municipality. Each county contributes to the national budget and has its
own budget, similar to cities and municipalities. Local budgets include local taxes, such as land tax,
building tax, fees for advertising panels, as well as grants and amounts transferred from the central
government budget.

Such territorial division involves relatively high functional costs, and it does not fulfil the efficiency
requirements. Public administration reforms need to be carried out to reduce public expenditures and
increase effectiveness and efficiency.

Conducting an administrative reform, issues such as administrative-territorial reorganization
of Romania in regions of development are subject to intense debates, related to the efficient and
sustainable decentralization of all public services of local interest. Although the eight regions of
Romania are well known and precisely located, they do not have official legal recognition, being used
mainly for statistical purposes [18] (pp. 43-47).

A county represents an administrative-territorial unit, including municipalities, towns and
communes, according to geographical, economic and socio-political criteria. The county assures
the socio-cultural and municipal administration development of municipalities, towns and communes.

The idea of creating the eight regions materialized in 1998. The regions are administrative-territorial
units, formed through the voluntary association of counties. Institutional framework, objectives and
instruments of the regional development policy were revised in 2004, in the context of the negotiations
in Chapter 21 Regional policy and structural instruments, by approving the regional development law
in Romania [19].

Romania’s territorial structure comprises 320 cities (municipalities and towns) and 2861 communes.
These are basic administrative levels corresponding to NUTS Level IV. They are all part of the 41 counties,
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which, together with Bucharest, constitute NUTS Level III. Regions represent NUTS II, while the
country, as a whole, is NUTS L. In Figure 1, we illustrate Romania’s counties and development regions.

1- North-East Region

2- South-East Region

3- South-Muntenia Region

4- South-West Oltenia Region
5- West Region

6- North-West Region

7- Central Region

8- Bucharest-Ilfov Region

Figure 1. The Romanian counties and their location within the eight regions of development.

Table 1 gives the total number of units as of 1 January 2016, according to the data published by
the Romanian National Institute of Statistics.

Table 1. Levels of administrative organization in Romania.

NUTS Unit Number of Units (1 January 2016)
1 Romania 1
II Regions 8
111 Counties 42
v Municipalities, towns and communes 3179

The current territorial division encourages subordination of local authorities towards central
government, an excessive dependence, which does not favor local initiatives. In this context, it is
understandable why the EU asked for a new territorial division, where its policies could be applied.
The new regions would be much larger, as seen in Figure 1, and manage in a more responsible way the
EU structural and cohesion funds.

In Romania, the institutions with responsibilities in this area are:

e  The National Council for Regional Development, a national partnership structure, with decision-making
on the development and implementation of regional development policy objectives;

e The European Integration Ministry, the institution designated to developing, coordinating,
implementing and monitoring policies and strategies of regional development;

e The Regional Development Council, a deliberative regional institution without legal personality,
which functions in each region to coordinate different activities resulting from development policies;

e The Regional Development Agency, a non-profit, legal personality body, promoting
regional development.

In the European Union, the production and offer of local public goods and services should comply
with the European Charter of Local Self-Government remarks. The Charter recommends applying
basic rules to guarantee political, administrative and financial independence of local authorities.
The principle of local self-government should be recognized in domestic legislation and, where possible,
in the Constitution. Local representatives and authorities should be elected in universal suffrage.
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Local authorities, acting within the limits of the law, will regulate and manage public affairs under
their own responsibility, in the interests of the local population. Consequently, the Charter considers
that public responsibilities should be exercised preferably by authorities closest to the citizens, the
higher level being considered only when the co-ordination or discharge of duties is impossible or less
efficient at the level immediately below. To this end, it sets out the principles concerning the protection
of local authority boundaries, the existence of adequate administrative structures and resources for the
tasks of local authorities, the conditions under which responsibilities at the local level are exercised,
the administrative supervision of local authorities” activities, the financial resources of local authorities
and the legal protection of local self-government [20].

Hence, for Romania, the LPA activity concerning the relation between public financial
resources and public service delivery should comply with at least the following provisions of the
European Charter:

e LPA authorities have the right to keep their own revenues and to spend money freely in order
to fulfil their tasks; this gives LPAs a degree of financial autonomy over revenue collection and
public spending;

o  Atleast part of all financial resources should derive from local taxes (the level should be established
by the LPA authorities within legal limits);

e  Offer protection to those units that encounter financial shortages by implementing some
procedures to adjust the imbalance.

In very general terms, the sense of LPA expenditure autonomy is the right and ability of local
governments to manage public property and funds in the interest of the local communities. The latter
term implies that public resources are to be spent on goods and services to meet the demand of the
local constituency. Therefore, first, local expenditure autonomy is equivalent with the freedom to
decide which goods and services shall be financed from the local public budget and how much money
shall be spent on each of them; second, expenditure autonomy also includes the freedom to decide how
these goods and services shall be produced or delivered. With regard to both questions, autonomy
also implies the ability of the local government to implement the decisions [21] (p.73).

In 2009, Beer-T6th argued that the distinction between expenditure responsibility (what to provide)
and service delivery (how to provide it) is important. The assignment of a public expenditure function
to a local government unit does not automatically mean that the latter will carry out all related tasks
on its own. In the modern public sector, the production of goods and services is separated from the
policy decisions concerning the choice of public services to be provided.

According to the Framework Law on Decentralization No. 195/2006, in Romania, among the
activities lying exclusively in the responsibility of the LPA authorities, we may find [22]:

The administration of local interest airports;

The administration of the county’s public and private field;
The administration of cultural institutions of local interest;
The administration of public health units of local interest;

Social care services for the victims of domestic violence;

AL

Social care services for elderly persons.
Many of these responsibilities were included in our analysis as output or outcome measures.

2.2. Theoretical Approach of DEA Model

The concept of efficiency relies on the comparison method, and it describes a state of resource
allocation in which it is not possible to have an efficient entity without identifying at least another
entity deemed as inefficient. The efficient entity generates either the same output using a lesser amount
of input or a higher volume of output using the same input [23] (pp. 259-260). Starting from these
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premises, Farrell laid the foundations of the DEA model in 1957, which was later developed by Charnes,
Cooper and Rhodes [24].

The model was first applied in the United States in the education field as an analysis tool for
the Follow Through Program [25] (Rhodes, 1980). Subsequently, it was used in the healthcare, public
economic sectors, banking and higher education sectors. This technique is widely used by both the
public and the private sector, allowing the comparison of some parametric forms of the production
functions, such as Cobb-Douglas.

In 2014, Cherchye et al. reconsidered the economic motivation of DEA by highlighting its
behavioral interpretation [26].

Still, DEA is more often applied to estimate the technical efficiency of the public sector’s decision
units, defining their ability to produce public goods or to provide public services as near as possible
to the convex efficiency frontier. The model can identify inefficient units amongst the studied ones,
in which case the analysis continues revealing and explaining possible solutions for (in view of)
generating better performances, ready to be adapted and implemented by the decision makers in order
to reach a sustainable development for that community [27,28].

According to some authors [29,30], the relevance of the results and identifying the inefficient units
is possible as long as for each input and output, there are at least three decision units included in the
model. In 2001, Dyson et al. argued that the number of units should be at least double compared to
the total number of inputs and outputs. These conditions allow the existence of a sufficient number of
freedom degrees to implement DEA [31]. Still, it is assumed that a too ample database could result in
comparing ever more different units, hence more heterogeneous.

The DEA model is in essence a fractioned programming problem, as a ratio between a weighted
outputs’ sum and a weighted inputs’ sum, in the case that the weights for inputs and outputs are
selected to allow calculating the efficiency of the evaluated unit.

DEA assumes two working hypotheses: the first is based on inputs, by restricting the weighted
outputs’ sum in order to minimize the inputs” volume; whilst the second is based on the outputs’ level,
restricting the weighted inputs” sum in order to maximize the results [32].

The approach of the model for linear convex portions in order to estimate the Farrell proposed
frontier (1957) offers a non-parametric method to determine a unit’s relative efficiency as compared to
the one of other similar decision units. The selection of an input- or output-oriented model is strictly
dependent on the production process characterizing the decision unit. The two measurements lead
to identical results for constants returns to scale (CRS) and different results for variable returns to
scale (VRS).

Nevertheless, both the input and output-oriented models identify the same units as being efficient
or inefficient.

Assuming we have n Decision-Making Units (DMUs), each of them with m inputs and s outputs,
the unit’s p relative efficiency score is obtained solving the model proposed by Charnes et al. (1978) [24]:

X Zizl OkYkp
Dy ujXjp

)

under 7275,,:1 Ok 1,V)i=1,2,..., nand:
=1 UjX;i
vk,uj>0(V)k——1,2,...,sandjzl,Z,...m 2)

where:

® Vi, the value of the k output produced by the i decision unit;
e xj;, the value of the j input used by the i decision unit;
e uj, the weight of the j input, whereas vy, the weight of the k output.
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The solving of Program (1) under the specified constraints (2) implies identifying those v and u;
values in order to maximize the i unit’s efficiency, provided that all of the efficiency levels are equal
to one.

In order to avoid getting an infinite number of solutions, we also need (as well) to introduce
the restriction:

m
Z Ll]'ij =1 (3)
j=1

Finally, we reach the following linear programming:

S
max Z VkYkp (4)
k=1

under 37 ujxj, =1

S m
Dok — 2 U, xi <0, (V) i=1,2 ..., n
k=1 j=1 (5)

Ok, U =0 M k=1,2,...,sandj=1,2, ..., m

The linear program of maximization (4) and its restrictions (5) are known as the multiplying form
of a linear programming problem [33] (p. 9). The relations presented here can be used for n times to
identify the efficiency scores for all of the n analyzed units. Each i decision unit selects the weights
of the inputs and outputs that maximize the efficiency score. A score below 1 denotes inefficiency.
We have to mention that DEA is a primary diagnosis instrument, and it does not achieve decision units’
reconstruction strategies.

Should the output level increase proportionally, we have CRS. However, if the output measures
modify at a slower pace compared to the input variables, then we get decreasing returns to scale,
whereas if the output variables increase at a higher pace than the input variables, we get increasing
returns to scale. These last two variants are specific to VRS.

2.2.1. Input-Oriented Measures

The following discussion and mathematical systems specific to the DEA method are illustrated
both for CRS and VRS focusing on the input-reduction measurement.
As such, when we have a CRS DEA, the mathematical procedure is the following:

miné
YiA = yy
6
X]/\ Gxﬁ ( )
A=0

\

VoA

where:

e 0, ascalar whose value obtained via Excel/other specialized programs (8 < 1) reflects the efficiency
of the i decision unit; the calculus of this scalar will be performed n times for each decision unit;

e A, avector of positive constants of n x 1 size indicating the weight of the imposed restrictions;

e 0 and A are variables whose values will change after processing the input and output data to
observe the requirements imposed by the inequalities system;

e YA, avalue determined for the 1 observed units as a sum of the products between the output
value of the k variable and the vector indicating the specific weights; the procedure is then
repeated for each k output variable (k =1, 2, ..., s): sum product (YxA) or >/ yg; X A

e Uy, the output value of the k variable registered for the i unit;
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e XjA, avalue determined for the n observed units as a sum of the products between the input value
of the j variable and the vector indicating the specific weights; the procedure is then repeated for
each j input variable (j =1, 2, ..., m): sum product (X;A) or i Xji X Aj;

e 0xj;, the efficiency of the product between the 6 scalar and the j input value registered for the
i unit.

The CRS assumption is valid only when the researched units are operating at an optimal scale.
The most frequent situations reveal that these units confront certain restrictions, especially of a financial
kind or of imperfect competition, which induces them VRS, especially decreasing ones [34] (p. 10).

In 1984, Banker et al. created an extension of the CRS DEA to explain VRS [35] (p. 1078). Compared
to the mathematical constraints of the CRS, the VRS adds the function convexity condition, respectively
the weight constraints of each decision unit have to be equal to 1.

The inequalities system describing the constraints imposed by VRS DEA reads:

miné
YiA = yyi
X]/\ < Gxﬁ 7)
Sicidi=1
A=0

Should differences appear between the CRS and VRS generated technical efficiency for certain
entities, it means they employ an inefficient scale, where the CRS use can be inappropriate since the
units are not operating on an optimal scale.

2.2.2. Output-Oriented Measures

The above input-oriented technical efficiency measure addresses the question: “By how much can
input quantities be proportionally reduced without changing the output quantities produced?” One
could alternatively ask the question: “By how much can output quantities be proportionally expanded
without altering the input quantities used?” [36] (p. 6). This represents an output-oriented measure.

A VRS DEA model oriented toward the maximization of the output/outcome variables is
described by the max function with the following constraints:

ming
YiA = pyii
X]')L < Xji (8)
i Ai=1
A=0

where:

e @, ascalar whose value, obtained as a result of the Excel/other specialized programs processed
data (1 < @ < ), will contribute to i decision unit efficiency’s determination and of the
proportional increase that can be brought to output measures, maintaining constant the input level
for each decision unit; the calculus of this scalar will be performed n times for each decision unit;

e 1/D, the efficiency score defining the below par level of technical efficiency (0 < 1/® < 1);

e @ and A, variables whose values are modified after processing the input and output data to
comply with the requirements imposed by the inequalities system;

e xj;, the input value of the j variable registered by the i unit;

o Dy, the efficiency described by the product of @ scalar and output value of the k variable of the
i unit.
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No matter the model’s orientation, both variants will estimate the same efficiency frontier; hence,
they will identify the same set of efficient units. The scores associated with the inefficient units can be
however different with 0 < 1, respectively with @ > 1.

Since the referential paper of Charnes, Cooper and Rhodes was published (1978), around 4500 ISI
Web of Science DEA-related papers were published [37].

2.3. Methodology

The evaluation and analysis of local public expenditures’ efficiency and services’ sustainability
can be achieved assimilating public sector activities to a production process that transforms input such
as labor and capital into outputs/outcomes [38] (p. 186).

Frequently, direct output (D-output) variables cannot be calculated based on statistical published
data, leading to their approximation via other relevant measures. In such cases, direct output (D-output)
becomes an outcome (C-output), which presents an approximated result of the output variable. Often,
this result is a much better reflection of the citizens’ felt satisfaction from that public service.

Our study concerns the year 2011, at the level of 41 Romanian counties and Bucharest municipality.

The measures for each of the 42 observations are studied relative to the ‘best-practice’ frontier. We
find a similar approach regarding the evaluation and analysis of public expenditures in the case of
Portugal. Using DEA, Afonso and Fernandes (2006) present an estimation of municipal spending’s
extent considered ‘wasteful relative to the ‘best-practice” frontier [14] (pp. 40-43). Nevertheless,
similar to our study, the two authors use DEA to compute input and output Farrell efficiency scores at
the local level (still for a limited number of municipalities, 51 out of over 300 Portuguese municipalities)
and for only one year (2001).

One of DEA’s many advantages, as a performance measurement technique, is allowing the use of
input and output indicators at a certain moment in time. The lack of continuous or homogeneous data
for certain output measures makes it very difficult or even impossible to build a multiyear analysis.
We have chosen the fiscal year of 2011, as we found a comprehensive dataset for all 42 counties of
Romania. 2011 was the year in which the Romanian population census took place, such that the
demographic database used both for input and most output measures (expressed as average per capita)
was closest to reality.

The research database includes 42 decision-making units, each of them with only one input,
respectively local budgets” expenditures, aggregated for each county, expressed as an average level
per inhabitant (in Romanian national currency—Lei/inhabitant) and six sets of outputs. Some output
variables’ sets include more sub-measures, leading to a total number of 10 output variables. The output
variables describe the analyzed public sector’s productivity and sustainability. The county data
originate from Romanian National Institute of Statistics, consulting the statistical TEMPO-online
databases [39]. Some of the variables are D-output, whilst others reflect the final result, being the
C-output type.

In Table 2, we are presented the measures used for our research, while in Table Al, from
Appendix A, we have all of the initial values of indicators and sub-indicators processed in this research.

With the variables from Table 2, we aimed to cover as many types of public services as possible.
We also wanted to introduce services provided and financed at a local level. Nevertheless, it is
necessary to specify that for a significant number of public goods and services, the sub-national
government does not have (has not) full authority, as they are not completely decentralized, especially
in terms of monitoring and evaluating the observance of quality standards. The national mechanisms
of supervision may limit both access to revenues (e.g., through taxes and social contributions, which
although being collected at the territorial level, are part of the central government budget or by
preventing LPAs from contract loans above a certain level established) and the way money is spent.

The 11 variables used as input and outputs are:



Sustainability 2016, 8, 760 11 of 24

10.

11.

The input variable EXP/CAP for the local public expenditures per capita in terms of payments
made by all of the counties, municipalities and towns, aggregated at each county level and
expressed in the Romanian national currency (Lei/capita);

STABPOP D-output variable for the total stable population of each county (number of inhabitants)
according to the results of the Population and Housing Census of 2011;

NPSEDU C-output variable that shows the proportion (%) of children 3-14 years of age attending
nurseries or schools (primary and secondary) according to the Romanian National Institute of
Statistics data upon education;

EPOP C-output variable gives the number of senior citizens and reflects the supply of municipal
social services to the elderly population, such as home-based general assistance, retirement
houses, etc.;

WATERPR C-output variable reflects the weight of population connected to public water
supply/provision into the total population of each county (%);

WATERTR C-output variable shows the percentage of population connected to waste water
treatment plants into the total population (%);

WATERSE C-output variable describes the weight of population connected to waste water
collecting systems (sewerage) into the total population (%);

ACRELI C-output variable represents a culture measure, i.e., the number of active readers in
libraries as the percentage of total population (%);

ENTICK C-output is the indicator showing how many tickets to a theater play, concert, etc., were
sold as an average per county’s inhabitant (number of tickets/capita);

MODSTR C-output variable indicates the weight of modernized town streets’ length into total
town streets’ length (%);

VERSPOTS C-output variable shows the weight of verdure spots’ areas into total municipalities
and towns’ inside areas (%).

Table 2. Input and output measures.

Locally Provided Function Local Public Service Measures of the Local Public Service

1. General public services

General administrative services

offered to local communities Total stable population for each county

II. Education

Basic education for nursery, primary ~ Degree of inclusion in nursery and pre-high school education of
and secondary school students corresponding age population (3-14 years of age)

III. Social care Social services for the elderly Total stable population age 65 and above

IV. Basic public utilities Public system of water supply

1. Weight of population with access to public water supply
system into total population

2. Weight of population with households connected to
centralized water treatment system into total population

3. Weight of population with households connected to
centralized sewerage system

V. Culture and recreation

1. Weight of registered active readers from public libraries into

Public libraries and fotal population

cultural institutions 2. Ratio of total tickets sold to cultural events to total population
(average number of tickets sold per inhabitant)

1. Weight of modernized town streets” length into total town

VI. Local interest Modernized streets and streets’ length
public utility environment protection

2. Weight of green areas into total town area

Source: adapted after Fisher [40] and Afonso and Fernandes [14] (p. 45).

For our further analysis, we decided to group the ten output indicators into the six main types

of public services presented in Table 2. In order to aggregate the data, we need to homogenize the
variables by standardizing their values. The results obtained analyzing the ten output sub-indicators
are not very relevant, since some of them are part of the same type of public service offered by LPAs
for local residents.
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Expressing each measure’s values via indexes is one of the most common ways of processing the
series of homogenous data. The procedure envisions standardizing each measure’s values around its
average, such as every input and output’s average, to be equal to one. In this way, we can create a
smaller number of output measures, grouped according to the local public service offered.

We have created a single output from the variables included in the public services of the public
system of water supply (provision, treatment and sewerage), further called PSWS, culture and
recreation (local libraries and entertainment institutions), further called CR, as well as the local
interest public utility (modernized streets and environmental protection), further called LIPU. After
analyzing the six output variables, the aggregation continues to obtain a single output variable (the
unique output measure, TCIO) for all six measures, considering each holds an equal weight into the
final output variable.

Standardizing the initial values requires two steps. The first stage calculates the arithmetic
average values for each input and output. The second stage relates initial values for each county to the
previously-established average. The indexes” average value should be equal to one. Final values of the
six output measures, as well as the results for the TCIO variable are presented in Appendix B, Table B1.

3. Results

The performances of each county for the sub-measures presented in Appendix A, Table Al suggest
the existence of a significant standard deviation for the CR variable. As compared to other variables,
this indicator’s deviation from the average is the highest (1.3274). Counties displaying the most
extreme values compared to the national average are Olt (with a very high index of 9.16), Suceava (1.75)
and Sibiu (1.74). At the opposite pole, we find Giurgiu (0.32) and Constanta (0.40).

Significant deviations from the average values were also found for the general administrative
public services, appreciated through the STABPOP (0.5651) and social services, appreciated by EPOP,
the number of people aged 65 and above (0.5057). For these two variables, the farthest values from the
average we can find for Bucharest (3.93 for administrative services, respectively 3.52 for social services
addressed to elderly people).

The lowest standard deviation value is found for the variable basic education, expressed by the
inclusion degree, NPSEDU (0.0569). The highest degree of inclusion can be found in Gorj county (1.08),
whereas the lowest one is in Ilfov (0.74). The value for Ilfov is an exception at the national level,
explained by the close vicinity to Bucharest city. For all other counties, this index has a value of
at least 0.91.

PSWS and LIPU have the highest values in Bucharest (2.60, respectively 2.14). For the public
services of water supply, water treatment and sewerage, good results are recorded also in Brasov (1.66),
Clyj (1.65), Hunedoara (1.58), Constanta (1.56), Sibiu (1.46) and Timis (1.40).

Lower values we register in Ilfov (0.36), Giurgiu (0.48), Teleorman (0.53), Suceava (0.58), Olt and
Calarasi (0.63), Dambovita (0.64) and Vaslui (0.67) counties.

Favorable results regarding MODSTR and VERSPOTS areas from municipalities and towns
we find in the territorial-administrative units of Dolj (1.69), Cluj (1.46), Caras-Severin (1.21),
Mehedinti, Hunedoara and Constanta (about 1.20). A different situation characterizes Ilfov (0.42),
Maramures (0.59), Timis (0.65) and Alba (0.66).

Finally, the global index of TCIO displays the highest values in Bucharest (2.39), followed by
Olt (2.31), Cluj (1.31), Dolj (1.22), Prahova (1.17), Sibiu (1.15), Constanta (1.14), Suceava (1.12), Iasi (1.11)
and six other counties with above-par values. The lowest values for the same measure can be found in
Ilfov (0.60), Giurgiu (0.63) and Tulcea counties (0.69). Most of these statistical results, prior to the actual
DEA analysis, were expected. On the one hand, the capital city Bucharest (which is assimilated to a
county or even a region from the financial and demographic points of view) has the highest deviation
indices for most measures as compared to the national average index, especially with the composite
TCIO. More likely, this hypothesis will send the capital on the DEA efficiency frontier. On the other
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hand, we have also estimated (to obtain) general low values for the counties that are less populated
and with a small surface area, such as Ilfov, Tulcea and Giurgiu.

Figure 2 reveals the distribution of counties according to their standardized input value and TCIO
output variable.
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Figure 2. Counties’ distribution according to the efficiency frontier. Source: data processed by
the authors.

The figure displays counties’ inclusion in the space bounded by the frontier passing nearby the
extremities” points and represented by three counties, respectively Teleorman, Olt and Bucharest.
Teleorman county is represented by the pair of coordinates (0.6839; 0.8489). This county records the
lowest index of per inhabitant expenditures, represented graphically by its close positioning to the
Oy axis, the axis of TCIO variable. Also located on the frontier efficiency curve is Olt, a county that
succeeds to register close to maximum results, even with a relatively low level of input expenditures.
The county’s coordinates are (0.7895; 2.3124), and it is located in the best quadrant, respectively far
from the Ox axis (sustainable output) and close to the Oy axis (low inputs). Although the two counties
are part of different regions (Teleorman county belongs to the South Muntenia Region, while Olt is
part of the South-West Oltenia Region), they are situated close to each other, on the southern border,
along the Danube River (see Figure 1). Identifying Teleorman and Olt with maximum efficiency is
unusual, and it was not expected. They are not characterized as rich or economically developed
counties. None of their towns and municipalities have an airport; they lack foreign direct investments;
have pretty high unemployment rates; and the proportion of their rural population is over 56%.

However, as we expected, Bucharest is placed on the efficiency curve, with coordinates of (1.8029;
2.3922). This proves this municipality’s LPAs use high financial resources, yet with good results in
terms of public services provided to its inhabitants.

The cloud is made of 39 counties, and their inefficiency degree is measured by their distance to
the frontier curve. The worst results were registered by the counties located far right and way down,
i.e., the counties that spend more money (far from the Oy axis) and generate unsustainable outputs
(are closer to the Ox axis) as compared to the rest of the counties. The counties of Ilfov (1.2496; 0.5954)
and Tulcea (1.2624; 0.6885) may be included in the unsustainable and inefficient output typology.

In Table 3, we present the input-oriented, respectively output-oriented, efficiency scores, for both
6 outputs/1 input and 1 output/1 input variants. Efficiency scores obtained for the two cases show that
the average inefficiency level for the 42 counties increases as the number of output (as well as input, in
general) variables decreases. As such, for input variables efficiency’s analysis, from an average score
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of approximately 0.88 in the case of aggregating the six output variables, we reach averages of around
0.73 for the 1 input/1 output model. For the output sustainability, starting from an average of 0.96 in the
six measures scenario, we reach a quite low level of 0.45 in the 1 input/1 output scenario.

Table 3. Efficiency scores for 1 input/6 outputs and 1 input/1 output.

1 Input/6 Outputs 1 Input/1 Output
County Input-Oriented  Output-Oriented  Input-Oriented  Output-Oriented
VRS TE VRS TE VRS TE VRS TE

Bihor 0.8221 0.9788 0.6824 0.4382
Bistrita Nasaud 0.6710 0.9578 0.5702 0.3660
Clyj 1.0000 1.0000 0.6581 0.5608
Maramures 0.9109 0.9284 0.8151 0.3620
Satu Mare 0.8358 0.9450 0.7037 0.3376
Salaj 0.7655 0.9751 0.6016 0.3414
Alba 0.8249 0.9758 0.6707 0.3672
Brasov 0.9727 0.9871 0.6097 0.4444
Covasna 0.9618 0.9942 0.7045 0.3158
Harghita 0.9668 0.9982 0.6656 0.3788
Mures 0.9022 0.9916 0.7027 0.4627
Sibiu 0.9821 0.9905 0.6155 0.4903
Bacau 0.8579 0.9435 0.7459 0.4346
Botosani 0.8442 0.9372 0.7855 0.3892
Tasi 1.0000 1.0000 0.8179 0.4776
Neamt 0.7828 0.9342 0.6899 0.4194
Suceava 0.8103 0.9601 0.7040 0.4798
Vaslui 0.8561 0.9435 0.7529 0.3633
Braila 1.0000 1.0000 0.7490 0.3933
Buzau 1.0000 1.0000 0.8882 0.4373
Constanta 0.9224 0.9784 0.6167 0.4852
Galati 0.9272 0.9737 0.8236 0.4307
Tulcea 0.6107 0.9434 0.5417 0.2918
Vrancea 0.8433 0.8767 0.7786 0.3698
Arges 1.0000 1.0000 0.8072 0.4682
Calarasi 0.9039 0.9181 0.8737 0.3429
Dambovita 0.8617 0.8922 0.7991 0.3748
Giurgiu 0.7981 0.8870 0.7981 0.2737
Talomita 0.9640 0.9209 0.9097 0.4057
Prahova 1.0000 1.0000 0.7726 0.5054
Teleorman 1.0000 1.0000 1.0000 1.0000
Ilfov 0.5501 0.6903 0.5473 0.2535
Bucharest 1.0000 1.0000 1.0000 1.0000
Dolj 1.0000 1.0000 0.8938 0.5289
Gorj 1.0000 1.0000 0.6910 0.3683
Mehedinti 0.7471 0.9433 0.6090 0.4143
Olt 1.0000 1.0000 1.0000 1.0000
Valcea 0.7560 0.9664 0.6274 0.4040
Arad 0.6754 0.9410 0.5893 0.3736
Caras-Severin 0.7770 0.9515 0.6713 0.3541
Hunedoara 0.9128 0.9820 0.5994 0.4379
Timis 0.8983 0.9870 0.6337 0.4489
Average 0.8789 0.9594 0.7313 0.4474
Max 1.0000 1.0000 1.0000 1.0000
Min 0.5501 0.6903 0.5417 0.2535
STDEV 0.1172 0.0546 0.1228 0.1685

Source: data processed by the authors.
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4. Discussions

In this section and the following, we discuss the results and the way they can be interpreted in
light of previous studies and working hypotheses. We continue discussing the findings and their
implications in a broader context and highlight future research directions.

For the 1 input/1 output scenario, we can appreciate that, on average, the same level of results
could have been generated using roughly 27% less resources. As a consequence, LPA performances at
the counties, municipalities, towns and communes’ levels could increase without necessarily increasing
the expenditures. A similar conclusion is available for the 1 input/6 outputs model, respectively the
same level of local public services could have been obtained with about 12% fewer input resources.

When analyzing TCIO, the results show that output could have been at least 55% higher
considering the input level. In 39 out of 42 counties, a higher or lower unsustainable use of public
financial resources as a result in terms of the quantity and quality of local services provided to citizens
does not reach residents” expectations.

In the multiple outputs scenario, the average technical efficiency score is even higher than the
input-oriented technical efficiency score. As such, for the 1 input/6 outputs case, the average score is
almost 0.96, meaning the output level could have increased by about 4%.

Of the 42 decision units, 11 counties register a 100% efficiency level in the case of six output
variables, and only three counties remain efficient in the 1 input/1 output case. Maximum efficiency
counties are Teleorman, Olt and Bucharest.

After examining the two cases regarding the number of output variables and the efficiency scores
for each county, the following patterns emerged:

1.  Counties with higher local public expenditures per capita compared to the y + /2 limit tend
to have, in analyzing the efficiency of both input and output variables, lower efficiency scores
compared to counties whose expenditures per inhabitant are below the aforementioned limit; the
u value represents the simple arithmetic average of per capita expenditures, whereas ¢ represents
the standard deviation of each county’s expenditures per capita compared to the average;

2. Counties with local public expenditures per inhabitant higher than the u + ¢/2 limit tend to
have lower efficiency scores for both input and output variables’ efficiency analysis, compared to
counties whose expenditures per inhabitant are lower than the limit mentioned;

3.  Counties with a higher number of population (above the 479,087 inhabitants average) registered
better efficiency scores, usually above the average.

Table 4 presents average efficiency scores obtained grouping counties according to their level of
local public expenditures per capita and the number of inhabitants.

For the two alternatives, efficiency scores tend to grow nearer the value of one, as the volume
of public expenditures decreases. This is a natural situation considering that public expenditures per
inhabitant are used as an input variable, measuring the efforts of the LPAs to service collective needs.
As a consequence, we found that a level of expenditures of over 2280.49 Lei/inhabitant (4 + 0/2) leads
to a lower efficiency. Average scores of counties with such expenditures for the two cases, 1 input/6
outputs and 1 input /1 output, are of 0.8049/0.9494, respectively 0.6278/0.4424, values situated below
national averages of 0.8789/0.9594, respectively 0.7313/0.4474. The order of values is presented as
input/output.

The only decision unit with 100% efficiency is Bucharest. Moreover, above average values were
registered in the counties of Salaj (only for the output-oriented analysis), Brasov, Sibiu, Constanta
(for the output and the 1 input/1 output variants), Valcea (for the output and the 1 input/6 outputs
variants) and Timis (1 input /6 outputs for input efficiency analysis and in both cases for output efficiency
analysis). Those results confirm the restrictive nature of the 1 input/1 output aggregate model.

The general average of input-oriented efficiency scores of counties with local budget
expenditures below the 2280.49 Lei/inhabitant level (over and even below the other reference level
of 1878.59 Lei/inhabitant) is of 0.9121 (1 input/6 outputs) and 0.7778 (1 input/1 output). For the
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output-oriented analysis, the average value of counties with expenditures below the mentioned
threshold is of 0.9638 (1 input/6 outputs) and 0.4497 (1 input/1 output).

Table 4. Average efficiency scores according to local public expenditures per capita and number
of inhabitants.

1 Input/6 Outputs 1 Input/1 Output

Criteria/Alternative Models . - . -
Input Oriented Output Oriented Input Oriented Output Oriented

Local public
expenditures/capita intervals !

[1422.17,1878.59) 0.9324 0.9524 0.8565 0.4901
[1878.59, 2280.49) 0.8932 0.9744 0.7043 0.4120
[2280.49, 3749.18] 0.8049 0.9494 0.6278 0.4424
Population > 479,087 inhabitants 0.9317 0.9795 0.7512 0.5027
Population < 479,087 inhabitants 0.8496 0.9482 0.7203 0.4167
Average scores, overall 0.8789 0.9594 0.7313 0.4474

1 The lower and upper limits of the intervals are: [0, y — 0/2), [y — /2, u + ¢/2) and [y + 0 /2, +0), with an
average y equal to 2079.54 and ¢ /2 of 200.95; the extreme values 0 and +00 were replaced with the minimal,
respectively the maximal values of the processed data regarding local expenditures as the average per capita.
Source: data processed by the authors.

These results above are the aggregated efficiency average of all counties pertaining to each
scenario. Using each county’s stable population in the analysis led us to conclude that there is a relative
influence of the total number of persons upon efficiency scores. As such, counties with an above
average population register higher than general average efficiency scores for both inputs and outputs.

Yet, there are counties with a small number of inhabitants displaying relatively high efficiency
scores in the input-oriented model. We can mention here Teleorman and Olt, as well as Buzau, Braila,
Ialomita, Maramures and Calarasi counties, which register above average values no matter the output
variables’ number. For the output-oriented model, the counties of Teleorman, Olt and Sibiu display
above average values, regardless of the number of output variables, as well as Buzau, Salaj, Alba,
Covasna, Harghita, Braila, Gorj, Valcea and Hunedoara.

As we stated in the Introduction section of this paper, the specific literature review is poor in
similar studies. However, the analysis conducted in 2006 by Afonso and Fernandes [14] represents an
important reference for us. Although their study did not present any discussions on a possible relation
between the technical efficiency score and the number of inhabitants of each Portuguese municipality,
there are similarities between the two papers with respect to the connection between the per-capita
expenditure level, the input itself and the degree of efficiency and sustainability of local public services
provision. Similarly, municipalities with higher input level than the y + ¢ /2 limit tend to have lower
efficiency values than the ones with lower per-capita expenditures levels.

We have constructed a hierarchy according to the number of output variables and the way the
scores are interpreted (by input or by output).

Seventeen out of the 36 counties displaying rank differences in the hierarchy based on input and
output efficiency have higher efficiency scores for the input variable, minimizing expenditures to
generate the same output, whereas 20 counties register higher efficiency scores for output variables,
looking to optimize their level using available resources.

According to the results obtained, the counties can be grouped as such:

e  Counties registering better scores for input-oriented analysis are Maramures, Satu-Mare, Covasna,
Bacau, Botosani, lasi, Vaslui, Braila, Buzau, Galati, Vrancea, Calarasi, Dambovita, Giurgiu,
Ialomita, Ilfov and Gorj;

e Counties registering better scores for output-oriented analysis are Bihor, Bistrita Nasaud, Cluj,
Salaj, Alba, Brasov, Harghita, Mures, Sibiu, Neamt, Suceava, Constanta, Tulcea, Prahova,
Mehedinti, Valcea, Arad, Caras-Severin, Hunedoara and Timis;
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¢  Counties with same ranking for both input- and output-oriented analysis are Arges, Teleorman,
Bucharest, Dolj and Olt.

We find that counties with better results for both input-oriented efficiency, as well as ones with
good results for output-oriented efficiency do not have an above par average index for all output
variables. The first group has an average output index of 0.8452, for a level of 1867.33 Lei average
expenditures per capita or 11.36% below overall average of 2079.54 Lei/inhabitant.

The second group, for a 2311.45 Lei level of expenditures per capita, or 11.15% above the average,
has registered an average output index of 0.9885.

The third group, i.e., the counties constant in ranking both in input and output terms, registered
an above par average output index of 1.5725, for a 2054.58 lei average level of expenditures per capita
(the arithmetic average for these five counties), situated 1.2% below the average level for 42 entities.

The hierarchy established according to the results obtained applying the two variants proves
certain counties occupy very different positions. For example, Cluj county takes 30-th place in 1 input /1
output analysis and first place in 1 input/6 outputs analysis.

Counties such as Giurgiu, Dambovita, Calarasi, Vrancea and Maramures loose between six and
29 positions in the analysis of local public services’ efficiency, as compared to their expenditures’
efficiency analysis. Significantly better results in analyzing output-oriented efficiency as compared to
the input-oriented one are recorded in Bihor, Bistrita Nasaud, Arad, Timis and Hunedoara. They gain
between three and 22 positions in the rankings for the two analyzed variants.

Afonso and Fernandes have also obtained some interesting variations in individual ranking
positions considering first input and then output efficiency results. They obtained a decrease of the
relative ranking positions of non-metropolitan municipalities, of more than ten places when measuring
output efficiency compared to input efficiency results and an improvement of other municipalities
relative ranking when considering output efficiency rather than input efficiency.

Similar to our paper, the two above-mentioned groups of observations are characterized by one
distinguishing feature. On the one hand, the administrative-territorial units that perform better in
terms of input efficiency, despite registering average levels of per-capita expenditures below the overall
average sample, report a total performance indicator below the average sample. On the other hand,
the municipalities that perform better in terms of output efficiency, despite having on average levels of
per-capita expenditure above the overall sample average, report a total output indicator superior to
the overall average sample.

Alternative results, with a higher number of counties identified by default as efficient and with a
higher output efficiency score, could have been recorded if our input variable was the total expenditure
value of each county, without dividing it to the total number of inhabitants. Still, the approach we
had by using the ‘per-capita size dimension” captures much better the uncontrollable demand-based
dynamics of local services provision.

5. Conclusions

We have researched local public expenditures’ efficiency for the 42 Romanian decision units using
the DEA model. We have selected variables as one input (local public expenditures per capita) and
six outputs (standardized values of local public services of general services, basic education, social
services, water supply system, culture and recreation and public utilities).

We have continued analysis using one input variable and one output variable, called TCIO,
based on a simple arithmetic average of six initial standardized variables. According to the research
objectives, we have conducted analysis as input-oriented (minimizing input whilst achieving the same
output level) and output-oriented (maximizing output with a given amount of input).

As a conclusion, the input and output efficiency scores suggest that, on average, Romanian
counties are relatively inefficient. The results show only three decision units, Teleorman, Olt and
Bucharest, have registered maximum efficiency levels. Considering average efficiency scores obtained
for input and output-oriented analyses, we can appreciate that overall, counties could have generated
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the same level of local services using 26.87% less resources. This means increasing expenditures
does not guarantee LPAs’ increased performance levels. At the same time, counties would have
achieved better use of funds available for providing local public services if they had produced an
extra 55.26% more community services; or, given the existing amount of available resources, they
should have provided more services and goods for their citizens. Consequently, we may state that, in
Romania, local development analyzed through the relationship between the financial resources used
and the quantity and quality of the services offered at the county level is not yet fully configured to
generate sustainability.

However, using more variables in our model, the average efficiency score increases along with the
number of decision units located on the efficiency frontier. Moreover, our study proved the existence of
a significant dispersion of different counties’ performances. Usually, counties with lower expenditures
per capita obtained above average efficiency scores. This finding seems to confirm the general opinion
that increased public spending does not necessarily imply better services for the citizens. In other
words, local performance and the degree of sustainability of local public services delivery could be
improved without necessarily increasing county or municipal spending.

The identification of 11 efficient units, instead of three, in the case of using more outputs, is a
trade-off to avoid losing relevant information. This does not seem to be critical in our case. We do not
consider that an alternative analysis with more inputs and outputs should be developed.

As an argument for the last statement, by all output measures selected for DEA analysis, we
took into consideration all major locally-provided functions of an LPA. The focus is on global county
performance stemming from the provision of specific services (e.g., general public services, education,
social care, basic public utilities, culture and recreation, local interest public utility). With respect to the
existence of a single input variable, selecting total per-capita county expenditure guarantees at least
that all inputs are considered in the analysis. This variable is a more realistic county input measure
if one acknowledges the reduced county authorities” room for influencing different expenditure
choices, especially current expenditures. Similar approaches are found in the works of Afonso
and Fernandes (2006), as well as of Fisher’s (2007), De Borger and Kerstens’ (2000), Deller and
Rudnicki’s (1992) [40—42]. Deller and Rudnicki proxy the input of selected output ‘administrative
services” with the “school expenditures on administration per pupil’ variable in their work on Maine’s
public education services and, as such, use only the 1 input/1 output scenario.

In addition, one important issue regarding our panel of data is that both input and output
indicators are subject to data availability constraints. Assuming we introduce more inputs and/or
outputs within DEA linear processing of data, we might have not complied with the rules described in
Subsection 2.2 regarding the connection between the number of input and output variables and the
total number of observations.

Afonso and Fernandes (2006) also identified the pattern we have mentioned before, i.e., the higher
per-capita expenditure level, the lower efficiency scores. Considering both individual efficiency scores
and ranking positions of the units described in each research paper, we reached a similar conclusions,
respectively our results reveal a wide dispersion in performance and sustainability.

Another conclusion of our analysis which, in this case, was not to be found in other DEA research
papers relates to the number of inhabitants. An increased number of inhabitants (and implicitly of
taxpayers) contributed to increased efficiency scores (closer to par value). Between two counties having
similar expenditures, the one with a higher number of inhabitants will show lower expenditures per
capita, thereby corresponding to the aforementioned typology.

Many studies suggest technical efficiency varies systematically with the socio-economic, as well as
environmental characteristics of the counties. These results are confirmed by Deller and Rudnicki (1992)
and Cooper and Cohn (1997), who analyze schools’ technical efficiency (along with its determinants)
in the U.S. states of Maine and South Carolina [42,43].

As pinpointed in the first sections of the article, Romania faces some general problems of economic
development and budgetary imbalances. The significant local budget deficits are covered from the
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state budget or other governments, via transfers, such as subsidies, income tax and VAT. These are
absolutely necessary especially for those counties and regions suffering severe financial shortages.

These are absolutely necessary especially for those counties and regions suffering severe
financial shortages.

Atleast from a theoretical point of view, increasing attention has been given for a few decades now
to the efficiency and sustainability of public expenditures and public services in European countries
(e.g., European Commission, 2004), as well as at the international level. People became aware of how
important and necessary access to the best public social and educational services is. The variety of
public services is essential for the poor and the rich, for men and women, for young and elderly people,
for urban and rural communities, for consumers with a lower or a higher level of education.

We aim that the results of our work will be useful to researchers, professionals and the general
public interested in understanding the inner mechanisms of efficient and sustainable local public
services. The authors of this study have intended for this research to be conducive in motivating people
and politicians from less efficient counties to demand better performance and improvement of public
goods and services. Further analysis should be conducted especially for territorial-administrative units
of developing countries, where disparities across regions, districts and municipalities are more evident.
For future studies, we suggest introducing other input and output variables, according to available
data, using measures for cross-country comparisons or even comparisons for different periods of time
between one country’s chosen local levels.
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Appendix A
Table Al. The input and output variables’ values collected at the county level in Romania.
Input Output (10 Indicators)
PSWS (%)
County EXP/CAP STABPOP NPSEDU (%) EPOP
(Lei/Capita) (No. of Inhabitants) ° (No. of Persons) WATERPR ~ WATERTR ~ WATERSE  ACRELI (%) ENTICK MODSTR  VERSPOTS
(Tickets/Capita)

Bihor 2121.84 575,398 92.96 86,895 53.37 39.06 39.76 451 03139 66.88 5.36
1\‘3]{:;;‘;3 2496.64 286,225 92.09 42,514 62.99 32.67 33.03 8.95 0.4049 65.03 438
Cluyj 2266.08 691,106 92.60 110,644 89.86 64.64 64.74 8.62 0.2578 77.49 7.90
Maramures 1744.87 478,659 86.47 68,244 47.41 34.40 34.62 9.64 0.1063 47.15 2.05
Satu Mare 2020.85 344,360 89.75 45,969 57.11 40.87 40.87 6.01 0.1227 61.49 328
Salaj 2363.80 224,384 93.95 38,734 44.56 36.50 36.50 7.78 0.4345 72.37 273
Alba 2121.94 342,376 92.96 58,368 60.60 39.35 42.86 13.92 0.0479 41.67 3.08
Brasov 2379.75 549,217 88.39 79,086 89.27 59.73 72.75 530 0.2291 80.74 1.63
Covasna 2018.77 210,177 95.43 31,701 40.18 38.00 39.88 833 0.2359 52.10 3.50
Harghita 2144.33 310,867 95.30 47,890 50.33 43.82 43.84 7.80 03189 58.51 5.39
Mures 2072.81 550,846 93.73 90,498 58.35 46.08 4617 10.00 0.3488 62.54 3.92
Sibiu 2383.21 397,322 92.96 55,915 74.38 55.24 64.59 13.20 0.7465 73.00 476
Bacau 1939.08 616,168 88.70 101,745 50.12 38.00 38.81 6.90 0.0828 60.05 479
Botosani 1820.78 412,626 88.15 72,752 37.79 30.65 32.90 11.59 02276 48.98 451
Tasi 1786.24 772,348 89.02 107,644 54.82 44,59 44.59 6.63 0.1034 60.20 5.08
Neamt 2089.15 470,766 88.19 88,089 55.41 35.82 38.63 10.58 0.0178 70.68 5.28
Suceava 2077.47 634,810 90.24 101,189 29.74 2342 23.86 9.21 0.9452 49.07 3.21
Vaslui 1889.01 395,499 91.22 67,161 33.94 27.07 27.07 9.37 0.0550 50.49 6.03
Braila 1911.82 321,212 93.98 60,202 76.22 45.74 46.00 6.84 0.1295 69.59 573
Buzau 1615.72 451,069 91.40 88,070 54.87 36.99 37.38 7.52 0.0725 79.49 345
Constanta 2375.74 684,082 91.05 93,805 79.63 61.24 65.94 3.42 0.1513 75.70 5.56
Galati 1753.93 536,167 90.47 84,170 64.38 541 56.02 9.54 0.1368 60.33 613
Tulcea 262527 213,083 90.98 33,587 68.82 2.83 49.21 8.29 0.1087 64.08 224
Vrancea 1828.33 340,310 82.46 62,596 46.95 28.67 28.67 7.18 0.5697 49.00 3.68
Arges 1805.75 612,431 94.00 98,329 65.84 41.77 42.07 8.62 0.1610 78.88 424
Calarasi 1627.70 306,691 84.00 55,760 42.87 21.89 22.08 4.05 03913 61.19 3.83
Dambovita 1783.34 518,745 83.59 81,684 51.64 19.21 19.21 9.63 0.0414 72.00 2.79
Giurgiu 1782.02 281,422 83.09 54,501 27.33 18.75 18.75 473 0.0238 75.38 1.79
Ialomita 1563.39 274,148 82.60 48,337 4817 21.05 29.07 831 0.1824 43.09 420
Prahova 1903.82 762,886 90.50 133,404 77.60 35.07 37.30 9.51 0.0661 68.68 4.01
Teleorman 1422.17 380,123 85.41 88,283 27.13 21.51 21.51 8.83 0.0276 56.18 6.17
Lifov 2598.67 388,738 66.34 49,960 17.43 6.67 24.74 134 0.4039 45.15 0.60
Bucharest 3749.18 1,883,425 92.68 272,151 91.93 92.92 92.92 2.36 07762 55.17 20.21
Dolj 1653.94 660,544 89.64 117,029 50.47 34.90 36.71 9.38 0.2189 61.87 11.19
Gorj 2060.05 341,594 96.69 51,642 52.71 25.33 31.87 11.09 03314 75.64 1.83
Mehedinti 2364.82 265,390 89.48 46,886 54.78 42.84 4524 17.34 02562 83.91 5.03
Olt 1641.84 436,400 89.50 80,911 35.21 24.32 24.92 8.05 6.8758 58.58 620
Valcea 2289.66 371,714 92.84 69,899 48.71 34.69 4137 1433 0.2333 59.89 348
Arad 2419.95 430,629 90.30 69,239 58.69 36.68 37.02 7.43 0.1296 58.88 3.60
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Input Output (10 Indicators)
PSWS (% R LIPU (%
County EXP/CAP STABPOP NPSEDU (%) EPOP S8 %) = e
(Lei/Capita) (No. of Inhabitants) (No. of Persons) WATERPR ~ WATERTR ~ WATERSE ~ ACRELI(%) iNTICK. MODSTR  VERSPOTS
ickets/Capita)
Caras-Severin 211855 295,579 89.60 49,381 5453 31.27 4486 6.74 0.0870 72.61 591
Hunedoara 2416.83 418,565 91.38 70,757 80.59 64.09 64.45 7.90 0.0649 67.46 6.23
Timis 2291.45 683,540 92.58 92,123 71.78 56.39 56.67 5.40 0.2125 73.24 0.67
Average 2079.54 479,087 89.68 77,327 55.68 36.67 41.41 8.24 0.3964 63.44 4.66
Max 3749.18 1,883,425 96.69 272,151 91.93 92.92 92.92 17.34 6.8758 83.91 20.21
Min 1422.17 210,177 66.34 31,701 17.43 2.83 18.75 1.34 0.0178 41.67 0.60
STDEV 401.90 270,734 5.11 39,103 17.55 17.11 15.62 3.12 1.0455 3.14 3.10
Source: data retrieved from the National Institute of Statistics of Romania [26] and processed by the authors.
Appendix B
Table B1. Standardized values for the input variable, 6 output variables and TCIO.
Input Output (6 Aggregated Indicators)
County Local Expenditures  General Services Basic Education Social Services Water Supply Culture CR Public Utilities Final Output TCIO
EXP/CAP STABPOP NPSEDU EPOP PSWS LIPU
Bihor 1.0203 1.2010 1.0366 1.1237 0.9946 0.6696 1.1020 1.0213
Bistrita Nasaud 1.2006 0.5974 1.0269 0.5498 0.9399 1.0534 0.9821 0.8583
Clyj 1.0897 1.4425 1.0326 1.4309 1.6466 0.8482 1.4590 1.3100
Maramures 0.8391 0.9991 0.9641 0.8825 0.8752 0.7187 0.5913 0.8385
Satu Mare 0.9718 0.7188 1.0008 0.5945 1.0425 0.5195 0.8371 0.7855
Salaj 1.1367 0.4684 1.0476 0.5009 0.8923 1.0203 0.8634 0.7988
Alba 1.0204 0.7146 1.0366 0.7548 1.0655 0.9047 0.6588 0.8558
Brasov 1.1444 1.1464 0.9856 1.0227 1.6629 0.6103 0.8118 1.0400
Covasna 0.9708 0.4387 1.0641 0.4100 0.9070 0.8028 0.7863 0.7348
Harghita 1.0312 0.6489 1.0627 0.6193 1.0525 0.8755 1.0399 0.8831
Mures 0.9968 1.1498 1.0451 1.1703 1.1398 1.0468 0.9138 1.0776
Sibiu 1.1460 0.8293 1.0365 0.7231 1.4673 1.7423 1.0861 1.1474
Bacau 0.9325 1.2861 0.9890 1.3158 0.9578 0.5228 0.9878 1.0099
Botosani 0.8756 0.8613 0.9829 0.9408 0.7696 0.9902 0.8705 0.9026
Tasi 0.8590 1.6121 0.9926 1.3921 1.0924 0.5326 1.0202 1.1070
Neamt 1.0046 0.9826 0.9834 1.1392 0.9683 0.6643 1.1241 0.9770
Suceava 0.9990 1.3250 1.0062 1.3086 0.5829 1.7510 0.7312 1.1175
Vaslui 0.9084 0.8255 1.0172 0.8685 0.6671 0.6375 1.0449 0.8435
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Table B1. Cont.

Input Output (6 Aggregated Indicators)
County Local Expenditures  General Services Basic Education Social Services Water Supply Culture CR Public Utilities Final Output TCIO
EXP/CAP STABPOP NPSEDU EPOP PSWS LIPU

Braila 0.9193 0.6705 1.0479 0.7785 1.2424 0.5784 1.1636 0.9135
Buzau 0.7770 0.9415 1.0191 1.1389 0.9656 0.5476 0.9972 0.9350
Constanta 1.1424 1.4279 1.0152 1.2131 1.5641 0.3982 1.1935 1.1353
Galati 0.8434 1.1191 1.0088 1.0885 0.8855 0.7515 1.1331 0.9978
Tulcea 1.2624 0.4448 1.0145 0.4343 0.8338 0.6401 0.7458 0.6856
Vrancea 0.8792 0.7103 0.9195 0.8095 0.7725 1.1540 0.7809 0.8578
Arges 0.8683 1.2783 1.0481 1.2716 1.1125 0.7262 1.0767 1.0856
Calarasi 0.7827 0.6402 0.9366 0.7211 0.6333 0.7389 0.8937 0.7606
Dambovita 0.8576 1.0828 0.9321 1.0563 0.6384 0.6361 0.8669 0.8688
Giurgiu 0.8569 0.5874 0.9265 0.7048 0.4849 0.3169 0.7857 0.6344
Talomita 0.7518 0.5722 0.9211 0.6251 0.7137 0.7344 0.7901 0.7261
Prahova 0.9155 1.5924 1.0091 1.7252 1.0836 0.6601 0.9713 1.1736
Teleorman 0.6839 0.7934 0.9523 1.1417 0.5311 0.5706 1.1044 0.8489
Ilifov 1.2496 0.8114 0.7397 0.6461 0.3641 0.5907 0.4202 0.5954
Bucharest 1.8029 3.9313 1.0334 3.5195 2.1428 1.1223 2.6036 2.3922
Dolj 0.7953 1.3788 0.9995 1.5134 0.9148 0.8450 1.6885 1.2233
Gorj 0.9906 0.7130 1.0781 0.6678 0.8023 1.0907 0.7927 0.8574
Mehedinti 1.1372 0.5539 0.9978 0.6063 1.0815 1.3748 1.2014 0.9693
Olt 0.7895 0.9109 0.9980 1.0463 0.6324 9.1600 1.1268 2.3124
Valcea 1.1010 0.7759 1.0352 0.9039 0.9399 1.1634 0.8459 0.9440
Arad 1.1637 0.8989 1.0069 0.8954 0.9827 0.6142 0.8509 0.8748
Caras-Severin 1.0188 0.6170 0.9990 0.6386 0.9717 0.5186 1.2066 0.8252
Hunedoara 1.1622 0.8737 1.0190 0.9150 1.5838 0.5609 1.2005 1.0255
Timis 1.1019 1.4268 1.0323 1.1913 1.3984 0.5957 0.6496 1.0490
Average 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Max 1.8029 3.9313 1.0781 3.5195 2.1428 9.1600 2.6036 2.3922
Min 0.6839 0.4387 0.7397 0.4100 0.3641 0.3169 0.4202 0.5954
STDEV 0.1933 0.5651 0.0569 0.5057 0.3568 1.3274 0.3428 0.3444

Source: data retrieved from the National Institute of Statistics of Romania [26] and processed by the authors.
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