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ABSTRACT
This article examines the impact of the reforms introduced in the structure of the Portuguese
local administration after the bailout agreement in 2011 on the efficiency and productivity of
municipalities. In order to determine a measure of productivity change, we apply the global
Malmquist productivity index to assess the performance of the 278 Portuguese mainland muni-
cipalities for the recent 6-year period 2009–2014. The overall results reveal that there was a
decrease in the global productivity until 2013 followed by a notable increase in 2014 basically
due to technological changes, thus it seems that the reforms have had a positive effect on the
productivity of municipalities.
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I. Introduction

This article focuses on the measurement of local
government efficiency in Portugal. This country is
an interesting case study because municipalities are
all subject to the same political and administrative
rules and laws and have the same policy instruments
and resources at their disposal. Moreover, as a con-
sequence of the political compromise taken by the
Portuguese government in the context of the eco-
nomic adjustment programme established in 2011
after the European Union/International Monetary
Fund (EU/IMF) bailout process, multiple reforms
have been implemented in the structure of munici-
palities with the aim of reducing costs and improv-
ing efficiency. The key commitments were to reduce
grants to municipalities, decrease the local debt limit
and cut back staffing levels in municipalities (Teles
2016). Another important matter was the reorgani-
zation of the administrative map by reducing the
number of civil parishes1 (freguesias) in accordance
with the terms of the Law 11-A/2013.

The aim of this research is to assess the efficiency
and productivity of Portuguese local governments
during this transformation process. To do this, we
apply the global Malmquist productivity index
(MPI) developed by Pastor and Lovell (2005),

which allows determining productivity change over
time while several interesting properties are satisfied.
In particular, and in contrast to the traditional
Malmquist index (MG), the global Malmquist is
always feasible, even under Variable Returns to
Scale, and meets circularity. The global Malmquist
can also be decomposed into the usual measures of
efficiency change and technical change as well as
scale efficiency. This article contributes to the exist-
ing literature about the global performance assess-
ment of municipalities which is mainly represented
by studies referred to a single year (see Cruz and
Marques 2014 for a recent literature review).

II. Methodology

Let us consider a panel of j ¼ 1; :::; n municipalities
and different time periods k ¼ 1; :::;Kð Þ. In this
framework, we need to define two technologies to
establish the relationship between inputs x 2 <m

þ
and outputs y 2 <s

þ. On the one hand, the contem-
poraneous benchmark technology is defined as
Tk ¼ ðxk; ykÞ : xk�

can produce yk
�
. On the other

hand, the global benchmark technology is defined
as TG ¼ conv T1 [ T2 [ ::: [ TKgf . Moreover, we
will use a subscript linked to the technology for

CONTACT Jose M. Cordero jmcordero@unex.es
1A civil parish is a subdivision of a municipality with its own elected bodies, possibly a neighbourhood or city district, a group of hamlets, a village, a town or
an entire city, which has limited powers.

APPLIED ECONOMICS LETTERS, 2017
VOL. 24, NO. 12, 878–881
http://dx.doi.org/10.1080/13504851.2016.1237738

© 2016 Informa UK Limited, trading as Taylor & Francis Group

http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/13504851.2016.1237738&domain=pdf


denoting which type of returns to scale is being
assumed: Tk

c for Constant Returns to Scale (CRS)

and Tk
v for Variable Returns to Scale. In this way,

we have TG
c ¼ conv T1

c [ T2
c [ ::: [ TK

c

��
and

TG
v ¼ conv T1

v [ T2
v [ ::: [ TK

v

��
. Additionally, the

Shephard input distance function calculated on
the production possibility set T is defined
as DT

i ðx; yÞ ¼ sup λ : ðx=λ; yÞ2 Tgf .
Following Pastor and Lovell (2005), the global

Malmquist input–based productivity index is
defined as

MGðxt; yt; xtþ1; ytþ1Þ ¼ DTG
c

i ðxt; ytÞ
DTG

c
i ðxtþ1; ytþ1Þ

(1)

The global MPI was originally decomposed into
two sources of productivity change: efficiency
change (EC) and technical change (TC). EC repre-
sents the changes in the relative technical efficiency
levels of municipalities, that is, their ability to catch
up with the benchmarks capturing the municipal
technology spread, whereas TC measures the shift
of the frontiers suggesting technology changes over
the examined period. In this article, we decompose
this index considering also a third component: scale
efficiency change (SC). To do that, we follow the
approach proposed by Ray and Desli (1997) in
order to break down the contemporaneous
Malmquist index into three terms. Therefore, we
decompose MG as follows:

MG xt; yt; xtþ1; ytþ1
� � ¼ DTt

v
i xt; ytð Þ

DTtþ1
v

i xtþ1; ytþ1ð Þ|fflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflffl}
EC

�

DTtþ1
v

i xtþ1; ytþ1ð Þ
DTG

v
i xtþ1; ytþ1ð Þ

� D
TG
v

i xt; ytð Þ
DTt

v
i xt; ytð Þ

" #
|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

TC

�

DTG
c

i xt; ytð Þ
.
DTG

v
i xt; ytð Þ

DTG
c

i xtþ1; ytþ1ð Þ
.
DTG

v
i xtþ1; ytþ1ð Þ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

SC

EC is the usual efficiency change indicator, com-
paring two contemporaneous Shephard’s distance
functions, while TC captures the change experienced

in the best practice gaps between TG
v , T

tþ1
v and Tt

v.
Finally, SC is the ratio of scale efficiencies of the
bundles, ðxt; ytÞ and ðxtþ1; ytþ1Þ, with respect to the
global technology. Additionally, and as usual,
MGðxt; yt; xtþ1; ytþ1Þ > 1 indicates an improvement
in total productivity, MGðxt; yt; xtþ1; ytþ1Þ < 1
denotes a decline and MGðxt; yt; xtþ1; ytþ1Þ ¼ 1
implies an unchanged productivity growth. The
same interpretation can be applied to EC, TC and SC.

The global Malmquist index satisfies a set of prop-
erties that make it interesting. First, like any fixed
base index, MG is circular. Second, the index and its
components provide a single measure with no need to
take the geometric mean of disparate adjacent period
measures. Third, the TC and scale terms of MG are
immune to the usual linear programming infeasibil-
ities associated with the traditional contemporaneous
Malmquist index, which frequently generates a pro-
blem of indetermination in practice.

III. Data and variables

In our empirical analysis, we assess the relative effi-
ciency of the 278 municipalities located in mainland
Portugal over the period 2009–2014. The island muni-
cipalities were omitted because they have some specific
financial and fiscal benefits that could cause compar-
ability problems with other mainland local
governments.2 The studied period covers the whole
term of local governments elected in 2009 as well as
the first year of the new governments elected in 2013.3

The output indicators selected to estimate the
efficiency levels of Portuguese municipalities repre-
sent the set of services that the municipalities pro-
vide to the population. In particular, we use the
quantity of water supplied, the urban waste collected
and the building permits issued as well as the total
resident population as a proxy for the rest of admin-
istrative tasks (De Borger and Kerstens 1996). The
variables used as inputs represent the resources con-
sumed by local governments in the provision of the
above services. Specifically, we separate personnel
expenditures from all other spending, including
operational and capital (nonfinancial investment
and capital grants) expenditures. All these data

2Afonso and Fernandes (2008) provide similar arguments to support their decision to exclude the island municipalities from their analysis of Portuguese local
governments.

3The Portuguese local election of 2013 took place on 29 September, thus the new governments started to operate at the end of the year.
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were gathered from municipality annual reports and
the National Statistics Institute (INE in its
Portuguese acronym).

IV. Empirical results

Table 1 presents the average values of the global
Malmquist index and its three components, while
Fig. 1 illustrates their evolution over the examined
period. We can observe that there was an increase in
productivity in average terms after the first election
year (2009); then the productivity levels stagnated and
subsequently declined in the period 2012–2013.
Finally, there was another great improvement in the
period after the local elections (2013–2014). This evi-
dence is in line with recent results focused on efficiency
measurement of Portuguese local governments
(Cordero et al. 2016). If we closely examine the decom-
position of these changes in productivity, we can notice
that the first increase was mainly driven by EC, while
the second growth experienced in the last period was
mostly prompted by TC. Therefore, it seems that the
reforms introduced in the structure of local govern-
ments in 2013, mainly represented by the reduction of
the number of civil parishes, have had a positive impact
on the productivity of municipalities in average terms.
Actually, the technical efficiency also increased after
the first restrictive measures were adopted in 2011, but
subsequently there was a significant decline between
2012 and 2013.

More interesting results can be derived by explor-
ing the distribution of the efficiency scores across
local governments of different sizes. Following
Carvalho et al. (2014), we classify them into three
categories using the number of inhabitants as a
proxy: small (less than 20 000 inhabitants), medium
(from 20 000 to 100 000 inhabitants) and large
(more than 100 000 inhabitants). Figure 2 presents
the evolution of the global Malmquist index and
their components over the examined period for the
three categories of municipalities and the whole
sample. Figure 2(a) reveals that the evolution of the
global productivity index over the years is similar for
all types of municipalities, although the decrease and
increase experienced in the last two periods are more
pronounced for medium and small local govern-
ments. If we examine the components, it is possible
to identify that the relative situations of large muni-
cipalities have worsened during these years in terms
of EC (Fig. 2(b)). This is the reason that explains
their lower global productivity in the last period
despite the fact that these municipalities have higher
levels of scale efficiency (Fig. 2(c)) and a greater
improvement in TC in that period (Fig. 2(d)).

V. Conclusions

By using a global productivity Malmquist index, we
examine the effect of the recent reforms introduced
in the structure of the local governments in Portugal.
The overall results reveal that there has been a sig-
nificant improvement on productivity caused by a
technology change after the implementation of those
measures, thus it seems that they have had a positive
effect. Likewise, we find that this improvement has
been more substantial in small- and medium-sized
municipalities. Large municipalities suffered a
decline in their technical efficiency levels over the
evaluated period, thus their improvement in global
terms has been less significant.
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Table 1. Average values of the global MPI and its components
(2009–2014).

2009–2010 2010–2011 2011–2012 2012–2013 2013–2014

MG 1.053716 0.991788 1.018627 0.924893 1.067234
EC 1.038310 1.029740 0.981285 0.994143 1.027628
SC 1.000625 0.990702 0.975304 0.976795 0.989657
TC 1.005581 0.968962 1.061231 0.953828 1.049431
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Figure 1. Evolution of the average values of the global MPI
index and its components.
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Figure 2. Differences in global productivity and its components according to the size: (a) global Malmquist index; (b) efficiency
change; (c) scale efficiency; (d) technical change.
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