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PORTRAIT OF PORTUGAL’S NUT III REGIONS  
IN PRODUCTIVE LOCATION CLUSTERS  1

The purpose of this article is to piece together a picture of Portuguese regions at the end of the first dec-
ade of the twenty-first century. In particular, the authors tried to group NUT III regions according to the lo-
cation of productive activities bearing in mind employment and other economic and social indicators, namely 
productivity and purchasing power, as well as competitiveness and environmental quality indicators. Using 

1 © Diniz F., Sequeira T. Text. 2015.
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clusters, it was possible to obtain a map of Portugal containing 6 cluster typologies. Clearly, at one end of 
these typologies are the regions where tertiary activities are predominant and where there is more purchas-
ing power, productivity and competitiveness, causing, however, more damages to the environment, whereas 
at the other end are the rural less competitive regions with a lower purchasing power but environmentally 
more attractive. In between, there are other situations which are also looked into. 

Keywords: Productive location, development, territorial cohesion

1. Framework

As a production grows more specialised, so-
cial character of production becomes more pro-
nounced. Scientific and technological progress and 
larger scales of production are the most important 
factors in increased specialisation. Specialisation 
is characteristic of all branches of material pro-
duction and of the non-productive sphere being 
especially advanced in the industry.

Productive specialization has always been 
at the heart of economic and regional develop-
ment studies; recently, regional science litera-
ture has been providing some very good exam-
ples of it. It is the case of Akgüngör and Falcioğlu 
[1], who addressed the question of the relation-
ship between Turkey’s transforming industry re-
gional specialization patterns and European inte-
gration; Michaels [2], who elaborated on the con-
sequences of a long-term resources-based spe-
cialization; and Ezcurra et al [3], who, based on 
the information provided by various methodolog-
ical instruments, wrote on regional integration 
in the E.U., examining the productive specializa-
tion in European Union’s regions over the period 
between 1977 and 1999. The results obtained re-
veal a process of convergence in regional produc-
tive structures during the twenty-two year period 
considered.

As regards regional integration and industrial 
location, Traistaru and Iara [4] developed research 
based on Central and Eastern Europe countries 
within a project financed by E.U. Phare Program. 
The authors examine productive specialization 
in European Union regions over the period from 
1977 to 1999, using the information provided by 
various methodological instruments. The results 
of their study point to a process of convergence 
in regional productive structures during the same 
period.

In Portugal, Diniz and Sequeira [5] analysed 
how the specialization of Portuguese productive 
structures has evolved between 1995 and 2004, 
using specialization indicators, namely location 
quotient estimation, to assess both the relative 
degree of concentration of a given activity in a 
certain area and the specialization coefficient that 
helps characterize a region’s economy according 
to its degree of specialization.

Desrochers [6] points out some shortcomings of 
traditional approaches to the study of “knowledge 
spillovers” and suggests an alternative based on 
how knowledge is actually created and exchanged 
by individuals. Evidence is drawn from the history 
of technology, from some Baltimore research-re-
lated activity cases conducted at John Hopkins 
University and from a survey of Southern Quebec 
inventors, stressing the fact that regional speciali-
zation has long been thought of as both the logical 
outcome of market competition and the best geo-
graphical setting for innovation.

Marelli [7] deals with the differentiated em-
ployment structures of the European regions, 
their evolution over time and their implica-
tions for economic growth. The analysis focuses 
on the distribution of employment between the 
main productive sectors over the period 1983–
1997 in 145 regions of the EU. Some clusters of 
regions which are structurally similar are identi-
fied. Finally, in order to show the importance of 
the economic structure for long-run growth, the 
productive structures are related to convergence 
in per-capita incomes.

Goschin et al. [8] refer the economic special-
isation of the regions and the spatial concentra-
tion of the economic activities that are reflecting 
the same reality from two different perspectives. 
Their research is an attempt to capture the main 
patterns and the evolution of regional specialisa-
tion and sectoral concentration in the Romanian 
economy for selected years during the 1996–2007 
period, on the basis of the Gross Value Added and 
employment data, by branch and by region. They 
employed standard statistical measures of spe-
cialisation and concentration, combined with 
methods envisaging the amplitude and the speed 
of structural changes so as to highlight the various 
sides of these two complex phenomena

The concept of cluster was popularised by 
Michael Porter in the 1990s. His approach clearly 
derives from Marshall’s work on agglomeration of 
economic activities. It is very broad, and it may in-
clude different perspectives since it is often used 
to designate industrial districts, innovative milieu, 
innovation systems, networks, value chain, growth 
poles, etc. That is to say, the concept of cluster is 
somewhat fuzzy and often used to embrace all rel-
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evant mechanisms underlying regional develop-
ment and location or agglomeration theories [9].

However, when compared to other territorial 
innovation models, the cluster approach empha-
sises market and competition above networking 
and social interaction as success factors for in-
novation in clusters. Regional dimensions of in-
novation processes are only considered in a lim-
ited way. Regional innovation systems and learn-
ing regions (that are analysed in the following 
chapter) present a different approach, as they de-
rive from an evolutionist perspective of economic 
development and institutional coordination [10]. 
Off all the concepts described in the previous sec-
tions, clusters present the most prominent exam-
ple of how a concept can rapidly evolve and be-
come dominant in academic research and poli-
cy-making, especially when compared to previous 
models that failed to have a significant impact on 
policy design and implementation. This occurred 
because clusters were able to fill the gap between 
theory and practice, becoming the most applied 
concept of regional development and agglomera-
tion [11, 12].

Cooperation and competition (coopetition) are 
two forces that positively collide within clusters 
and are both fundamental for clusters to be com-
petitive. Increased cooperation may derive from 
the strategic interdependence of clustered firms, 
as well as from the fact that there are simply more 
activities in which geographically close firms can 
cooperate. Increased competition arises because 
proximate competitors focus on each other to a 
greater extent than distant firms [13]. According 
to Porter, competition and cooperation can coex-
ist because they occur in different dimensions and 
between different players [14].

Simmie points out a main feature of Porter’s 
concept that distinguishes clusters from other 
types of agglomeration economies and may ac-
count for its popularity and that is the fact that 
innovation in clusters mainly results from or is 
driven by severe national or regional competition, 
‘competitiveness’ being a determinant notion in 
this approach [14]. Competition develops between 
firms linked in vertical (buying-selling relation-
ships) or horizontal (complementary products 
and services) clusters [15]. This increased impor-
tance granted to competition highlights the role 
of innovation and efficiency in firm and regional 
competitiveness, resulting from strategic close 
links with buyers, suppliers and other institutions. 
Conversely, the previous models are less con-
cerned with performance, productivity and com-
petitiveness as core issues. Instead, they focus on 
learning, knowledge and in explaining innovation 

as fundamental determinants for achieving high 
performance, productivity levels and competitive 
positions. On the contrary, in clusters, innovation 
is more a means to an end, an input to success and 
competitiveness, while in the former models it is 
an output, a successful result of regional develop-
ment organisation forms, which explains the in-
terest in understanding innovation processes. 

Bearing this in mind, one may find it useful to 
distinguish clusters from some related, although 
different territorial model concepts. Enright [16] 
provides a useful distinction: 

—	Industrial cluster: a set of industries related 
through buyer-supplier relationships or by com-
mon technologies, buyers, distribution chan-
nels or labour pools. Geographical scale is not in-
volved. Similar to Porter’s definition; 

—	Regional cluster: an industrial cluster whose 
members are located in close geographical 
proximity; 

—	Industrial district: concentration of firms 
involved in interdependent production pro-
cesses within the same industry or industry seg-
ments that are embedded in a local community. 
Geographical delimitation often corresponds to 
daily travel to work distances; 

—	Innovative milieu: it comprises intensive 
linkages between organisations, especially in 
what concerns knowledge creation. Terms like in-
novation systems, learning regions and knowl-
edge-based clusters are frequently used in similar 
contexts; 

—	Business networks: firms with ongoing in-
teraction and a certain level of independence, but 
which do not need to operate in related industries 
nor be geographically concentrated. 

Clusters and Industrial districts have many 
features in common, namely the interdependence 
between businesses that compete and cooperate, 
the interaction with a community and a support-
ive policy. However, clusters go deeper in acknowl-
edging private sector leadership, a broader in-
volvement of participants, stronger institutional 
support, attention to social structure and personal 
relationships, as well as the relevance of product 
lifecycles [17].

Besides this ‘overuse’ of the concept, there are 
several definitions of clusters. Although Porter’s 
appears to be the most influential in the academic 
field and among policy makers, OECD has come 
up with a more recent conception that is widely 
diffused in the academic sphere [18, 19]: "Clusters 
are characterised as networks of production of 
strongly interdependent firms (including special-
ised suppliers), knowledge producing agents (uni-
versities, research institutes, engineering compa-
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nies), bridging institutions (brokers, consultants) 
and customers, linked to each other in a value 
adding producing chain" [18: 5].

This definition goes further into the analysis of 
innovative clusters, as groups of innovative firms 
that develop around knowledge creation and shar-
ing of infrastructures, as well as highly concen-
trated and effective links between firms, inves-
tors and researchers. This approach to innovation 
clusters is very similar to the one adopted by the 
European Commission [20].

Porter argues that externalities which sup-
port competitiveness are developed at the spatial 
clusters level rather than at the wider and encom-
passing regional level. Regional success results, 
then, from the performance of specific networks 
and industrial configurations [21]. However, clus-
ters were more recently reinterpreted by other ac-
ademics, such as Enright [13, 16, 22], Cooke [23] 
and Rosenfeld [24] towards the inclusion of a 
wider environment that comprises universities, 
associations, research centres, etc., and embrace 
different types of collaboration relationships [11]. 
These new approaches are closer to innovation 
systems and learning regions conceptions, as they 
consider features like learning abilities, skills and 
competences and related interactions leading 
to innovation. For instance, tourism clusters are 
moving towards the inclusion of not only busi-
ness firms or organisations, but also research in-
stitutions, training, support services or agencies, 
community, government, residents and other 
agencies [17]. 

A second limitation refers to the fact that the 
concept is ‘elastic’ enough to prevent the devel-
opment of a universal model of how agglomera-
tion relates to regional economic growth and it is 
applied so widely that its explanation of causal-
ity and determination is overly stretched, thin and 
fractured [12].

Despite the many studies and definitions de-
veloped over the years, clusters remain a fuzzy 
concept used interchangeably to define an ag-
glomeration of business. However, they can be 
classified according to different criteria. For in-
stance, Enright [22] distinguishes clusters accord-
ing to their stage of development. They can be po-
tential, latent or working clusters, depending on 
the number of firms (critical mass) and key ele-
ments, such as the level of interaction, coopera-
tion, competition, synergies, trust, self-awareness, 
etc. They can also be policy driven clusters (cho-
sen by governments for support but lack a criti-
cal mass of firms or suitable conditions for devel-
opment) and “Wishful thinking” clusters (policy 
driven clusters that, besides lacking critical mass, 

do not possess any source of advantage for pro-
moting development).

According to Kettels [25], clusters may also be 
classified by the type of product or services pro-
vided, their specialisation in a stage of the value 
chain, their geographical focus, their ability to tar-
get a specific market segment or by the locational 
dynamics in which local industry cluster serves 
only local markets and their dependence on nat-
ural resources (as is the case of most tourism des-
tinations and products). In addition, there are also 
traded industry clusters that are free to choose 
their location according to the quality of the busi-
ness environment.

The significance of space and location arises 
from the acknowledgement that local factors of 
production are used in particular places and inno-
vation is the result of how these factors are uti-
lised, combined and upgraded in those specific lo-
calities [26].

Traditional approaches to the creation of clus-
ters took into consideration two different types: 
horizontal or vertical clustering. Horizontal clus-
tering, the most usual, occurs when firms in the 
same stage of the value chain for the same indus-
try co-locate geographically. The firms are direct 
competitors, as they sell the same products and 
mobilise the same resources (e.g. cluster of ho-
tels or museums). Its advantages derive from ex-
panding potential customers to increase sales, 
shared information, shared infrastructure, reduc-
tion of costs, positive externalities. Vertical clus-
tering takes place when firms operating at differ-
ent stages of supply chain co-locate. It minimises 
logistics and distribution costs and concentrates 
labour supply, workforce skills and market infor-
mation [27]. Despite the importance of the men-
tioned clustering types, Michael [27] expands the 
categories to include diagonal clustering, arguing 
that it has increased relevance for the tourism in-
dustry and destinations. It refers to a concentra-
tion of complementary firms, where each adds 
value to the activities of others even if the prod-
ucts they offer are distinct and belong to other 
industries. 

2. Objectives and methodology 

2.1. Objectives
The purpose of this article is to provide a map 

of the Portuguese territory, presenting NUTs III 
grouped in clusters so as to show what unites and 
separates them, both in terms of the location of 
production activities and other economic varia-
bles. This picture of the territory was pieced to-
gether taking 2010 as the reference year, ex-
cept about one of the variables as shown below. 



108 Социально-экономические проблемы региона

ЭКОНОМИКА РЕГИОНА № 1 (2015) 	 WWW.ECONOMYOFREGION.COM

Knowing the Portuguese territory so that better 
strategic development policies may be outlined is, 
then, the main goal of this analysis. 

2.2. Brief characterisation of the variables
2.2.1. Location Quotients
The question of how production activities are 

distributed within a given space, showing a ten-
dency to concentrate in certain places or rather to 
disperse themselves is particularly relevant for the 
economic and social analysis of a territory and in-
strumental in designing adequate regional devel-
opment policies.

Location Indicators are often used; in this par-
ticular case, they served to determine the Location 
Quotient based on data from employment sectoral 
distribution, taking 2010 as the reference year. The 
data were obtained from the Instituto Nacional de 
Estatística (INE) 1 [28]. 

Location Quotient
This indicator (LQ) is a location measure in the 

sense that it allows us to assess the relative con-
centration degree of a given activity (k) in a given 
region (i). Analytically LQik = (xik / xj)/(xk / x), where 
the numerator measures the concentration of the 
gross value added of region i in sector k and the 
denominator measures the concentration of the 
reference region’s gross value added in sector k. 
The reference basis is the unit. Thus:

LQik < 1 — means that sector k in region i is not 
very significant, and that the region is not particu-
larly specialized in sector k; 

LQik = 1 — in this case, the relative importance 
of sector k in region i equals its importance in the 
reference region;

LQik > 1 — means that sector k in region i plays 
an important role, and that the region is relatively 
specialized in sector k.

Location quotients are useful tools to char-
acterize regions internally and to compare them 
both among themselves and with the reference 
territorial unit. Additionally, the analysis of their 
evolution in time, namely using descriptive statis-
tical measures, allows us to approach the regions’ 
internal dynamics as well as their inter-relation-
ships [29].

2.1.2. Other variables
Besides sectoral production Location 

Quotients, the following variables were also used: 
—	Purchasing Power Indicator per Capita 

(PPIpC) — this indicator, supplied by INE [30], 
shows the daily purchasing power indicator per 
capita, in various municipalities or regions, taking 
the national value as a reference (Portugal = 100). 
It is calculated through a specific factor analysis 

1 Portuguese National Statistics Institute.

model, based on several variables 2, that makes it 
possible to address the various dimensions of the 
phenomenon. In this study, the factor analysis 
model referred to 2011, the year closest to the pe-
riod under analysis.

—	Competitiveness Index — it is part of 
the Regional Development Composite Index 
(ISDR) which was constructed by the Portuguese 
National Statistics Institute together with the 
Department of Forecasting and Planning and 
International Relationships (DPP) of the Ministry 
for Environmental Affairs, Land Use Planning and 
Regional Development. As its name suggests, this 
indicator measures a territory’s capacity to com-
pete. According to INE [31], a territory is consid-
ered competitive when it can beat its competitors 
in the international market as regards trade and 
attraction of investment, skilled human resources 
and visitors. Therefore, a number of indicators 
were selected 3 to allow the construction of this in-
dex. The data used refer to 2010 and were gathered 
from INE [32].

—	Environmental Quality Index — Likewise, 
the Environmental Quality Index is also part of 
the ISDR calculated by INE [31] and the data re-
fer to 2010 [32]. The Environmental Quality Index 4 

2 The purchasing power indicator per capita is obtained from 
the following variables: Paid Personal Income Tax, Disclosed 
Gross Income for Tax Purposes (RDECLIRS); Value of 
Payment Operations through ATMs (VOPRPAG); Value of 
National Purchases through Automatic Payment Terminals 
(COMTPNAC); Value of Domestic ATM Cash Withdrawals 
(LEVMULN); Granted Housing Credit (CREHABT); Number 
of Passenger Cars Sold (AUTOMOV); Employees’ Monthly 
Income (GANHTCO); Road Tax (IUC); Population resid-
ing in places with over 5,000 inhabitants in proportion to 
Total Residing Population (TXURB5); Turnover of Enterprises 
within division 47 of NACE-Rev.3 (VVNECOM); Value of 
International ATM Cash Withdrawals (LEVMULINT); Value of 
International Purchases through Automatic Payment Terminals 
(COMTPINT); Turnover of Enterprises within division 55 of 
NACE-Rev.3 (VVNEALOJ); Value of Urban Property Purchase 
and Sale Agreement (TPRURB); Municipal Tax on Real Estate 
Transfer (IMT); Real Estate Municipal Tax (IMI). Variables rel-
ativised by the residing population were calculated by using 
INE’s estimation of the residing population on December 31st, 
2011 [30].
3 In order to measure competitiveness, some indicators were 
chosen that would allow us to ascertain such aspects as the ca-
pacity to generate income or gain access to external markets; 
the potential of competitiveness inducing factors like human 
resources advanced infrastructures and agglomeration econo-
mies, regional economies’ likely development and population’s, 
workers’ and firms’ regional attractiveness [31].
4 In what concerns environmental quality indicators, the INE 
[31] has chosen those which indicate: the quality of the envi-
ronment in terms of both drinking water and air; soil, water 
and air polluting factors; the quality of urban growth; measures 
to alleviate stress factors’ impact, such as soil and water pollut-
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was included due to the importance of the sus-
tainable development concept in which the envi-
ronment plays a major role together with econ-
omy and society. The United Nations Report that 
was presented in 1987 and became known as the 
“Brundtland Report” defines sustainable devel-
opment as “development that meets the needs of 
the present without compromising the ability of 
future generations to meet their own needs” [33: 
37]. In a process in which it is expected that eco-
nomic and urban growth repercussions on the en-
vironment be more and more controlled and envi-
ronmentally sustainable practices promoting the 
efficient use of resources and reducing pressure 
on environmental systems be put in place, it is not 
possible to address development without taking 
into consideration environmental issues [31]. 

—	Productivity — Values regarding productiv-
ity were obtained from INE [28] by calculating the 
total Gross Value Added (GVA) and Employment 
ratio for each region for 2010.

2.3. Methodology for cluster construction
In order to do an exploratory analysis of how 

the various variables relate to each other, we 
sought to group regions by building clusters. As 
described by Lуpez [34: 441] it is a multivariate 
statistical method whose main purpose is 1 “… rev-
elar concentraciones en los datos para su agrupa-
miento eficiente en clusters (o conglomerados) 
segъn su homogeneidad”.

To build the above mentioned clusters, we fol-
lowed the procedures suggested by Maroco [35], 
Pestana and Gageiro [36], Lуpez [34] and Sequeira-
Ramos [37]. Therefore, we initially sought to 
gather hierarchical clusters, using a methodology 
which consists of successive steps during which 
the individuals — in this case the concelhos 2 — are 
first considered individually to be then grouped 
according to their proximity, or, conversely, to be 
included in a single cluster and later divided into 
sub-groups according to distance [35].

After several constructions had been tested 
with recourse to SPSS software, we obtained a 
set of variables of which the Purchasing Power 
Indicator per Capita, the Competitiveness Index, 
the Environmental Quality Index and Productivity 
scored the best results in building regional clus-

ing elements; the creation of classified zones serving as natural 
and ecological reservations as well as regional contributions to 
both replace fossil fuels by renewable resources or sources pro-
ducing fewer greenhouse gas emissions and to use natural re-
sources more rationally. 
1 To reveal concentrations of data and effectively gather them 
in clusters (or conglomerates) according to their homogeneity. 
(authors’ own translation).
2 Portuguese administrative territorial unit.

ters as regards location quotients of sectors 1, 4, 5, 
6, 7 and 8 3. Given that we were working with varia-
bles presenting different measurement scales, we 
proceeded to standardize them.

According to Pestana and Gajeiro [36] and 
Maroco [35], several cluster building methods 
must be tested in order to assess the similarity 
of results, as it happened with Complete Linkage 
and Average (between groups) methods. When 
one uses the non-hierarchic K-means, one verifies 
that the greatest similarity of results between this 
method and the hierarchic ones mentioned before 
is obtained via Average Linkage method. For this 
reason, we will use this method to ascertain the 
number of clusters using the criterion of the dis-
tance between clusters and the R-squared criteria.

After having drawn the distance graph (see an-
nex), we verified we could retain 3 or 6 clusters; 
these options complemented by the R-squared 
criterion allow us to conclude the 6 cluster solu-
tion is the best, for the other alternative, the 3 
cluster solution, retains a very low percentage of 
the total variability, whereas the former retains 
84.52 %. This way, the analysis will be based on 6 
clusters and following the K-means method, since 
according to various authors, namely Maroco [35], 
the probability of one doing a wrong classification 
of a certain subject in a given cluster is lower when 
one uses non-hierarchical methods. 

3. Result analysis

3.1. Result analysis regarding production lo-
cation in NUTS III

Looking at the production specialization of the 
various Portuguese NUTS III by economic activity 
sector in 2010 and based on the Location Quotient 
already presented, we will now rank how strongly 
that specialisation occurs in Portugal as a whole. 

Beginning with agriculture, animal production, 
hunting, forestry and fishery, with a location quo-
tient higher than one and lower than two, corre-
sponding to a specialisation level that is less than 
twice as high as the country’s taken as a whole, we 
have the following NUTS III: Minho-Lima, Baixo 
Mondego, Pinhal Litoral, Médio Tejo, Alentejo 
Litoral, Alto Alentejo and Baixo Alentejo.

A specialisation was corresponding to more 
than twice as high as that occurring in Portugal 
but not three times as high can be found in Baixo 
Vouga, Pinhal Interior Norte, Dão-Lafões, Serra da 
Estrela and Oeste. In Douro, Alto Trás-os-Montes, 
Pinhal Interior Sul, Beira Interior Norte and Beira 

3 It was not possible to use disaggregation by location quotients 
for the whole 10 sectors, having sectors 2, 3, 9 and 10 been 
excluded.
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Interior Sul and Cova da Beira there is a produc-
tive specialisation that is more than three times 
as high as the one occurring in Portugal. It should 
be noted that in Alto Trás-os-Montes specialisa-
tion is higher than 4 and that the hinterland is es-
sentially rural.

As to mining and quarrying, manufacturing, 
electricity, gas, steam and air conditioning supply, 
water supply, sewerage, waste management and 
depollution, the NUTS III with the highest level of 
specialization are Ave, Tâmega and Entre Douro 
and Vouga, all in the North, but their Location 
Quotient is little over 2.5. Minho-Lima Cávado, 

Grande Porto, Baixo Vouga, Pinhal Litoral, Pinhal 
Interior Norte, Médio Tejo and Baixo Alentejo ex-
hibit a productive specialisation that does not ex-
ceed the double of the one verified for the country 
as regards this activity sector. 

In the construction sector, there is produc-
tive specialisation in 17 of the 30 NUTS III, but its 
Location Quotient is always lower than 2.

Wholesale and retail trade, repair of motor ve-
hicles and motorcycles, transportation and stor-
age, accommodation and food service activi-
ties are relevant in Lisboa and Porto as well as in 
the Algarve and Madeira; however, the Location 

Source: authors’ own calculations
Fig. 1. Portuguese NUT III regions organised in clusters
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Quotient is barely over one and a half times higher 
than the country’s.

The information and communication sector 
as well as financial activities and insurance have 
their greatest impact in Grande Porto and Grande 
Lisboa, especially in the latter, where information 
and communication reach a Location Quotient a 
little higher than 2.6.

Real estate activities are also important in 
Grande Lisboa and Grande Porto, but their great-
est impact is felt in the Algarve.

Once again, Grande Porto and Grande Lisboa 
are the most specialised NUTS III in such sectors 
as professional, scientific and technical activities 
and administrative and support service activities. 

Other sectors like public administration and 
defence, compulsory social security, education, 
health care and social welfare, artistic and enter-
tainment activities, repair of personal and house-
hold goods and other services are more present in 
11 of the 30 NUTS III, where there is almost a spa-
tial coincidence of the productive spatialisation.

3.2. Clusters
Figure 1 presents the geographical distribu-

tion of the clusters obtained through the K-means 
method and table I shows the composition of each 
cluster. Descriptive statistics of standard variables 
can be found in table II. The remaining relevant 
outputs of the process are also enclosed.

In geographical terms, cluster 1 includes the 
southern region, the Algarve; cluster 2 Alentejo 
and some parts of the coastline; cluster 3 all of the 
northern and central hinterland; cluster 4 Grande 
Porto and Península de Setúbal; cluster 5 the 
coastline of Baixo Mondego and Alentejo; and fi-
nally, cluster 6 Grande Lisboa (table I).

The descriptive statistics of each cluster can be 
seen in table II. 

Enclosed is the variance analysis which al-
lows us to identify which variables lead to clus-
ter distribution and their relative importance. 
Looking at the table, we verify that the varia-
bles which contribute most to differentiation 
are Location Quotient in sectors 8, 7, 5 and 6 
and Purchasing Power Indicator per capita, fol-
lowed by Location Quotient in sectors 4 and 1, 
Competitiveness Indicator, Productivity and fi-
nally the Environmental Indicator. 

Thus, cross-referencing information of the sta-
tistics table, the following characteristics stand 
out: 

—	Cluster 1 (South): the focus is on the location 
of real estate activities (sector 7) and on sector 4 
— wholesale and retail trade, repair of motor vehi-
cles and motorcycles, transportation and storage, 
accommodation and food service activities. 

—	Cluster 2 (Coastline, Alentejo; The Azores 
and Madeira) — weak location of professional, sci-
entific and technical activities (sector 8), of the in-
formation and communication sector and finan-
cial activities and insurance (sectors 5 and 6) as 
well as of the level of Purchasing Power per capita 
and of Competitiveness, although not so weak as 
in cluster 3.

—	Cluster 3 (Northern and central hinterland) 
— The emphasis is on the concentration of sector 
1 activities- agriculture, animal production, hunt-
ing, forestry and fisheries and its relevant posi-
tioning in terms of the Environmental Indicator. It 
has, however, a weak concentration of consulting, 
scientific and technical activities (sector 8) and of 
information, communication, financial and insur-
ance activities (sectors 5 and 6). Purchasing Power 
per capita together with Competitiveness show 
the lowest average value of all the clusters.

—	Cluster 4 (Porto and Setúbal) — it shows a 
relative concentration of information, commu-
nication, financial and insurance activities (sec-
tors 5 and 6) and considerable average values of 
Purchasing Power per capita and of sector 4 ac-
tivities — wholesale and retail trade, repair of mo-
tor vehicles and motorcycles, transportation and 
storage, accommodation and food service activi-
ties. Competitiveness is relevant in this cluster, al-
though not so relevant as in Grande Lisboa.

—	Cluster 5 (Central Portugal and Alentejo 
Coastline) — This cluster distinguishes itself from 
the others by its value as regards productivity 
which is only slightly excelled by Grande Lisboa, 
although its performance is not so good when it 
comes to environmental quality.

—	Cluster 6 (Grande Lisboa) — strong loca-
tion of consulting, scientific, technical, adminis-

Table I
Distribution of NUT III by clusters

Cluster N NUT III
1 1 Algarve

2 14

Minho-Lima; Cávado; Ave; Entre Douro 
e Vouga; Baixo Vouga; Pinhal Litoral; 
Oeste; Médio Tejo; Alto Alentejo; Alentejo 
Central; Baixo Alentejo; Lezíria do Tejo; 
Aзores; Madeira

3 10

Tâmega; Douro; Alto Trás-os-Montes; 
Pinhal Interior Norte; Dгo-Lafхes; Pinhal 
Interior Sul; Serra da Estrela; Beira 
Interior Norte; Beira Interior Sul; Cova da 
Beira

4 2 Grande Porto; Península de Setúbal
5 2 Baixo Mondego; Alentejo Litoral
6 1 Grande Lisboa

Source: authors’ own calculations.
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Table II
Summary of variable descriptive statistics by clusters 

Variable Cluster N Mean Minimum Maximum
Zscore: Development Index Environmental Quality (2010) 1 1 –0.59 –0.59 –0.59
Zscore: Productivity (2010) 1 1 0.67 0.67 0.67
Zscore: Location Quotient Employment Sector 1 (2010) 1 1 –1.01 –1.01 –1.01
Zscore: Location Quotient Employment Sector 4 (2010) 1 1 2.83 2.83 2.83
Zscore: Location Quotient Employment Sector 5 (2010) 1 1 –0.09 –0.09 –0.09
Zscore: Location Quotient Employment Sector 6 (2010) 1 1 0.20 0.20 0.20
Zscore: Location Quotient Employment Sector 7 (2010) 1 1 4.32 4.32 4.32
Zscore: Location Quotient Employment Sector 8 (2010) 1 1 0.80 0.80 0.80
Zscore: Purchasing Power per capita (2011) 1 1 0.69 0.69 0.69
Zscore: Development Index Competitiveness (2010) 1 1 0.60 0.60 0.60
Zscore: Development Index Environmental Quality (2010) 2 14 –0.03 –1.09 1.54
Zscore: Productivity (2010) 2 14 0.19 –0.44 1.62
Zscore: Location Quotient Employment Sector 1 (2010) 2 14 –0.43 –0.98 0.31
Zscore: Location Quotient Employment Sector 4 (2010) 2 14 0.24 –0.70 1.66
Zscore: Location Quotient Employment Sector 5 (2010) 2 14 –0.11 –0.46 0.45
Zscore: Location Quotient Employment Sector 6 (2010) 2 14 –0.06 –0.56 0.49
Zscore: Location Quotient Employment Sector 7 (2010) 2 14 –0.06 –0.62 0.76
Zscore: Location Quotient Employment Sector 8 (2010) 2 14 –0.03 –0.55 0.60
Zscore: Purchasing Power per capita (2011) 2 14 –0.02 –0.57 0.53
Zscore: Development Index Competitiveness (2010) 2 14 0.12 –0.95 1.26
Zscore: Development Index Environmental Quality (2010) 3 10 0.75 –0.35 1.99
Zscore: Productivity (2010) 3 10 –0.96 –1.25 –0.72
Zscore: Location Quotient Employment Sector 1 (2010) 3 10 1.13 –0.62 1.90
Zscore: Location Quotient Employment Sector 4 (2010) 3 10 –1.01 –1.43 –0.62
Zscore: Location Quotient Employment Sector 5 (2010) 3 10 –0.54 –0.73 –0.30
Zscore: Location Quotient Employment Sector 6 (2010) 3 10 –0.55 –0.85 –0.19
Zscore: Location Quotient Employment Sector 7 (2010) 3 10 –0.66 –0.97 –0.01
Zscore: Location Quotient Employment Sector 8 (2010) 3 10 –0.74 –0.96 –0.52
Zscore: Purchasing Power per capita (2011) 3 10 –0.82 –1.43 0.04
Zscore: Development Index Competitiveness (2010) 3 10 –0.82 –1.87 –0.11
Zscore: Development Index Environmental Quality (2010) 4 2 –1.48 –1.65 –1.32
Zscore: Productivity (2010) 4 2 0.72 0.72 0.72
Zscore: Location Quotient Employment Sector 1 (2010) 4 2 –1.25 –1.27 –1.22
Zscore: Location Quotient Employment Sector 4 (2010) 4 2 1.10 0.88 1.31
Zscore: Location Quotient Employment Sector 5 (2010) 4 2 1.17 0.68 1.67
Zscore: Location Quotient Employment Sector 6 (2010) 4 2 0.93 –0.01 1.86
Zscore: Location Quotient Employment Sector 7 (2010) 4 2 0.89 0.82 0.95
Zscore: Location Quotient Employment Sector 8 (2010) 4 2 1.62 0.87 2.37
Zscore: Purchasing Power per capita (2011) 4 2 1.31 0.98 1.65
Zscore: Development Index Competitiveness (2010) 4 2 1.04 0.67 1.40
Zscore: Development Index Environmental Quality (2010) 5 2 –1.84 –1.92 –1.76
Zscore: Productivity (2010) 5 2 1.63 0.27 2.99
Zscore: Location Quotient Employment Sector 1 (2010) 5 2 –0.17 –0.23 –0.10
Zscore: Location Quotient Employment Sector 4 (2010) 5 2 0.37 0.04 0.70
Zscore: Location Quotient Employment Sector 5 (2010) 5 2 0.11 –0.52 0.74
Zscore: Location Quotient Employment Sector 6 (2010) 5 2 –0.08 –0.22 0.06
Zscore: Location Quotient Employment Sector 7 (2010) 5 2 0.02 –0.29 0.34
Zscore: Location Quotient Employment Sector 8 (2010) 5 2 –0.03 –0.24 0.17
Zscore: Purchasing Power per capita (2011) 5 2 0.76 0.44 1.09
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trative and service activities (sector 8) real estate 
activities (sector 7) and of information, commu-
nication, financial and insurance activities (sec-
tors 5 and 6). Purchasing Power per capita shows 
the highest values; sector 4 — wholesale and re-
tail trade, repair of motor vehicles and motorcy-
cles, transportation and storage, accommodation 
and food service activities — plays a major role. It 
is also best positioned as regards Competitiveness 
and Productivity.

4. Final considerations

Cluster analysis allowed us to confirm that 
in 2010 the country revealed deep asymmetries. 
First there was a coastline/hinterland dichotomy 
with the former taking the lead in terms of ter-
tiary sector activities, from trade, transportation 
and storage, accommodation and food service ac-
tivities to information, communication, finan-
cial, insurance, real estate, consulting and techni-
cal activities. This region is also best positioned in 
terms of Purchasing Power, Competitiveness and 
Productivity. Moreover, there is a north/south di-
chotomy with the former, particularly the hinter-
land, being the region where primary sector ac-
tivities like agriculture, animal production, hunt-

ing, forestry and fishery carry a big weight, besides 
being well positioned as refers to environmental 
indicators. Purchasing Power, Productivity and 
Competitiveness are weak, however.

In other words, almost thirty years after having 
joined the European Union and having been the 
recipient of financial aid packages, asymmetries 
still persist and the hinterland, which has always 
been deemed a low-density region, is still poor. 

Now that the analysis phase has been con-
cluded, any future work regarding clusters will 
move on to a more micro level, namely at the level 
of the concelho, in order to detect specialization 
areas and/or productive location. In line with pre-
vious studies about clusters carried out in Portugal 
namely by Sequeira and Diniz [38], we will try and 
establish the relationship between customer and 
supplier, technological chain and other relation-
ships within the clusters.

These data will be cross-referenced with recent 
EU support to the development of several regional 
productive clusters so as to contribute to the dis-
cussion of how these policies and their effective-
ness, while regional development factors, can 
make a difference in accordance with the studies 
and theories mentioned in the introduction.

Variable Cluster N Mean Minimum Maximum
Zscore: Development Index Competitiveness (2010) 5 2 0.32 0.20 0.44
Zscore: Development Index Environmental Quality (2010) 6 1 0.12 0.12 0.12
Zscore: Productivity (2010) 6 1 1.67 1.67 1.67
Zscore: Location Quotient Employment Sector 1 (2010) 6 1 –1.35 –1.35 –1.35
Zscore: Location Quotient Employment Sector 4 (2010) 6 1 1.01 1.01 1.01
Zscore: Location Quotient Employment Sector 5 (2010) 6 1 4.50 4.50 4.50
Zscore: Location Quotient Employment Sector 6 (2010) 6 1 4.55 4.55 4.55
Zscore: Location Quotient Employment Sector 7 (2010) 6 1 1.27 1.27 1.27
Zscore: Location Quotient Employment Sector 8 (2010) 6 1 3.86 3.86 3.86
Zscore: Purchasing Power per capita (2011) 6 1 3.69 3.69 3.69
Zscore: Development Index Competitiveness (2010) 6 1 3.28 3.28 3.28

Source: authors’ own calculations.

Table II end
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