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Abstract: An ever-ongoing discussion these days involves the disparities in monthly earnings across
different genders, geographical locations, levels of education, economic sectors, and skills and
careers, with various economic and social consequences. In fact, in a framework such as that in
which we live in nowadays (with pertinent concerns about economic and social convergences across
several indicators), investigating these disparities would be interesting in order to complement
the basis that is considered for the design of social policies. There are few studies considering the
approaches here developed for this topic. The objective of this study is to analyse the disparities in the
average monthly earnings received by employees across Portuguese mainland municipalities over the
period 2004–2012, considering as additional analysis criteria geographical location, gender, levels of
qualification, levels of education, economic sectors, professional activities, and further qualifications.
For this both a cluster and factor analysis were considered to better identify municipalities with
similar characteristics and correlations among variables. The results show that the disparities in
the monthly average earnings between the Portuguese municipalities are related to three indexes
associated with gender, qualifications, and chosen professions. The findings presented are specific to
the Portuguese framework; however, the approaches developed in this study may be applied in other
contexts to explore the dynamics related with the topic of social justice.
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1. Introduction

The laws and rules for labour markets are, in western countries, often defined by social
agreements between the employees labour union confederations and employers’ confederations
or other representative structures. Usually in these negotiations a desired objective, among others, is to
find a balanced agreement between the labour union’s intentions of increasing wages and improving
employees’ rights and the will of the employers in maintaining salaries and increasing their flexibility
in the labour markets.

In this social concertation, another aspect is regarding the disparities in the wages paid with
respect to gender, geographical location, level of education, and qualifications, and the economic sector
where the employees develop their activities. This seems to be a discussion which has not yet been
finalized and has relevant social and economic implications.

In fact, the disparities in the average earnings have consequences for the roles developed by the
population both inside the family and in society, considering the importance of the income upon the
daily pressures to define social position and status, namely in the definition of family tasks between
husband and wife and in the organization of social groups.
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The economic consequences are not negligible when considering the importance of the employee’s
incomes in the dynamics of firms’ locations and the availability of employment. With respect to this
new economic geography, Fujita et al. (2000), among others, explain the economic implications of the
disparities in wages received by employees.

Indeed, the new economic geography shows that locations with higher salaries attract more
employees, and this attracts more firms to take advantage of a greater availability of employees that
are also agglomerated consumers across small distances in circular and cumulative processes. Within
these frameworks, firms and employees tend to concentrate on the same places, where wages play a
relevant role for the workers and the reduction in transport and communication costs is a decisive
factor of importance for the enterprises.

In these contexts, the objective of this study is to analyse the disparities in average monthly earnings
for employees in the Portuguese mainland municipalities through cluster and factor analysis over the
period 2004–2012. The main intention of this analysis is to bring more insight into understanding the
differences in the average monthly earnings for Portuguese employees and find regions of Portugal
with similar patterns for these problems. Finding Portuguese regions with similar incidences of several
types of disparities (between genders, qualifications, professions, and economic sectors) will better
support future policies in order to mitigate these social injustices. This research may prove to be an
interesting contribution towards the definition of adjusted social policies for the convergences in wages
paid, namely among genders and geographical locations. For the Portuguese context, it is urgent to
find adjusted solutions for these social problems, namely to improve the levels of social justice and to
promote a balanced development between the north and south and, specifically, between the coastal
regions and the interior (where the asymmetries are indeed a concern).

This approach of factor-cluster analysis was considered to understand the relationships between
the several variables (related with the disparities in average monthly earnings) in the explanations of
several factors (indexes) and to obtain uncorrelated variables for cluster analysis, avoiding problems
of multicollinearity. This was previously done through factor analysis. The cluster analysis brings
about other insights, specifically by affording an understanding of the specific context for the variables
considered in groups of Portuguese municipalities. The specific methodologies considered for each
analysis will be explained deeper in the respective sections of this study.

There are few studies considering the approaches performed in this study for the subjects
analysed (average earnings disparities). This study brings interesting insights for stakeholders,
particularly policymakers. The work was developed for the Portuguese context, but may be applied to
other frameworks.

2. Literature Review

Geographical locations have a significant impact upon the social realities of each country,
region, or municipality, derived by local cultural, economic, and environmental dynamics
(Batista-Foguet et al. 2004; Bernard and Saint-Arnaud 2004). The several dimensions of societies
are interrelated, making it impossible to dissociate the social dimensions from the cultural and
economic contexts (Mihokova et al. 2016). Of course, social capital, as a set of networks between people,
has a definitive influence upon the other dimensions of society (De Dominicis et al. 2013), namely the
location and performance of the economic activities (Garnsey and Heffernan 2005) and transmission
channels of knowledge for innovation processes (Tappeiner et al. 2008).

The social realities and dynamics are diverse across and inside each location. However,
the geographical factor is not the only variable with an impact upon social interrelationships
(Saraceno and Keck 2010). To deal with these distinct social contexts in research studies, finding
adjusted methodologies is crucial to obtaining pertinent results. Cluster and factor analysis are
interesting tools for dealing with contexts where there is different cross-sectional statistical information
interrelated with several sets of variables, as shown, for example, by Bernard and Saint-Arnaud (2004),
Cernakova and Hudec (2012), and D’Ancona (2009).
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However, problems with cluster analysis involve questions related with the collinearity among
the variables that may bias the results when considering that the correlated variables increase their
weight in the clusters’ definition, influencing the results in their direction, as stressed for example,
by Mitchell (2009).

For Portugal, these methodologies with factor and cluster analysis were considered by several
authors such as Sousa et al. (2003) who through factor analysis identified factors related with
socio-professional characteristics, ageing of the population, and housing characteristics. The cluster
analysis permitted for the identification of groups with different living standards.

In any case, the disparities in the average wage received by the employees have several social
consequences in the organization of cities and countries, as shown by Armas, and Gavris, (2013) for
Bucharest in Romania. The extreme social implications of the social differences, as a consequence of
several social groups within unemployment and with low incomes, are well visible in diverse parts of
the world, affecting social cohesion and the choice of the representative politicians (Aschauer 2016).

Sustainable societies need to find balanced relationships within the economic, social,
and environmental dimensions, where employment and the labour markets have an important
role in these interrelationships (Dilly and Hüttl 2009), as well as the asymmetric income distribution
(Shaker and Zubalsky 2015). Unemployment is an unavoidable variable when the intention is to
consider social dimensions in any study, considering not only its implications on the income of
populations, but also on family organization (Fernandez et al. 2016). In these contexts, the existence of
minimum income schemes is crucial to avoid complex situations of instability inside social dynamics,
minimizing the consequences derived from the extremely competitive frameworks, where the economy
is many times overvalued (Figari et al. 2013). Poverty and the risk of poverty are a concern for the
European Union (Goedemé 2013); however, the current economic and financial situations across the
several member states are proving difficult for creating an effective policy for these issues, namely
in countries where the recent crises have had consequences for the population. Many social indexes
stress the importance of variables such as employment, education, and income (Padilla et al. 2016).

There are many causes for the disparities in the level of average wages received by employees,
such as gender, professional activity, and the level of education, among others. The level of education
in current societies, which privileges social networks, skills, and qualifications, seems to be an
important determinant in the distribution of the quality of life in European cities (Higgins et al. 2014).
A similar approach was defended by Manitiu and Pedrini (2016) when stressing the implications of the
interrelationships between wages and worker skills in the concentration of economic activity and the
population within linked interactions.

These disparities stem from incomes which were increased mainly after the 1960s, with the
changes in the economic organization in societies which promoted contexts favourable to service
sector activities in detriment to industrial production (Kammer et al. 2012). There were various
consequences among countries and regions and implications for the labour market and the environment
(Stuczynski et al. 2009). In fact, the dynamics and performance of economic activities and sub-activities
have implications for the evolution of societies. Each country and each region have their individual
characteristics and sometimes some activities are unappreciated (Martinho 2016).

In any case, several organizations present in societies, from labour unions to employer
organizations, may provide important contributions towards improving convergence and social
cohesion. However, the participation of the populations within the several organizations is very
low in some countries, as is the case in Portugal and in other Mediterranean European countries
(Mascherini et al. 2011).

Here, public policies have a decisive role to play; however, sometimes the family contexts have
more implications on gender disparities rather than social strategies (Castellano et al. 2018). Wage
disparities have, in turn, their relevance inside the family unit (Pepin 2019), and implications for the roles
taken on by the different family members, namely in terms of income share. In fact, the social contexts
are interrelated with other dimensions, namely economic, and, consequently social policy design cannot
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be disassociated from the economic, cultural, and environmental strategies (Perugini and Pompei 2016).
For example, inefficiencies in the labour market contribute, in some cases, toward earning disparities
because it is often difficult to create new jobs and better remunerated ones (Castellano et al. 2017).
On the other hand, the scientific literature shows that worker usually migrate from zones where the
wages are lower to those with higher remuneration for labour (McCollum et al. 2017).

Balanced growth and development is crucial to promote social justice in any country. Usually there
is a natural tendency for the appearance of socioeconomic asymmetries across the globe and inside each
country (between regions) despite the design of several policies to increase the convergence between
the different geographical units. Often, these asymmetries that appear for any reason sometimes
become self-reinforced through circular and cumulative phenomena. The new economic geography
(Fujita et al. 2000) explains these processes through the differences in salaries. In fact, regions or
countries with higher salaries attract more population and usually the firms prefer to locate themselves
in regions with greater consumerism, creating more employment there (attracting a wider population)
and payment of higher wages and so on successively, promoting, in this way autonomous and
self-reinforced phenomena. In general, these processes call for public policies to be minimized. This
is why the supranational, national, and regional governments have serious difficulties in mitigating
the regional asymmetries that are of special concern in European Union countries such as Portugal
due to the agglomeration of the population in the coastal areas (namely around Lisboa region) and
the desertification of the interior. This scenario brings about not only economic and social problems,
but also environmental consequences. This framework shows the importance of multilevel public
policies to reduce the geographical asymmetries and promote balanced and sustainable economic
development and increase social justice. Here, well designed regional, social, and economic policies
are crucial to bringing more socioeconomic convergence.

3. Data Analysis

Figures 1 and 2 presented as follows show values for the monthly average earnings (euros) for
workers over the period 2004–2012 (average) and across the Portuguese mainland NUTS (Nomenclature
of territorial units for statistics) II (namely because of the lack of statistical information for some
island regions). These data were obtained from the Portuguese Statistics (INE 2017) and allow for a
comparison of the monthly earnings among genders, typology of areas (urban or rural), and for the
different sectors of activity (primary, secondary, and tertiary).Soc. Sci. 2019 5 of 17 
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Figure 2. Monthly average earnings (euros) for workers over the period 2004–2012, across Portuguese
mainland NUTS II, using the economic sectors and the area typology as factors of comparison.

Figure 1 reveals that in the Portuguese mainland NUTS II over the period considered, men
received more than women and workers gained more in the urban areas than in the rural zones. The
Norte is the region where the labour force earns the least and Lisboa is the region with a greater
income for workers. In addition, for example, a man earns a monthly average of about €1437 in a
predominantly urban area of Lisboa and a woman in the same region receives €1102. On the other
hand, a man in a rural area of Lisboa earns on average €929 and a woman €689.

Figure 2 confirms that, in general, Lisboa is the region where workers receive the most monthly
and the Norte is where they earn the least, and that the earnings are higher in urban areas than in rural
regions. On the other hand, in general, labour is better compensated for in the tertiary sector. There
are, however, some exceptions such as that for Alentejo, where the labour force receives more in the
secondary sector of predominantly urban areas than in the tertiary sector. For example, a worker in a
generally urban area of Lisboa earns a monthly average of about €1301 in the tertiary sector, €1242 in
the secondary sector, and €824 in the primary sector.

4. Identification of Indexes Related with the Disparities in the Monthly Average Earnings

The results presented in Table 1 were obtained through factor analysis following Stata (2017) and
Torres-Reyna (n.d.) procedures with the objective of identifying indexes correlated with the several
disparities in the monthly average earnings for employees in the Portuguese mainland municipalities
over the period 2004–2012. Disparities in the average earnings were considered by taking into account
the following criteria: gender, gender in less qualified professions, gender in more qualified professions,
gender with qualifications at the higher education level, gender with qualifications equal or inferior to
the third cycle of basic education, activity sector, professions, and qualifications.

The results obtained with orthogonal varimax rotation (to reduce the hypothesis of collinearity
among the factors found) reveal that the variables analysed are correlated with three indexes (only
the results for the factors with variance superior than one were presented) that explains 100% of the
variance (cumulative values).

The rotated factor loadings reveal that the disparities in the monthly average earnings among
genders, between genders in less qualified professions, and among genders with qualifications equal
to or inferior to the third cycle of basic education explain factor 1 (genders less qualified index),
considering only levels of relevance superior than 0.5.
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Table 1. Factor analysis for the disparities (%) in the monthly average earnings per employee,
considering different criteria.

Rotation orthogonal varimax

Factor Variance Difference Proportion Cumulative

Factor 1 2.387 0.699 0.466 0.466
Factor 2 1.687 0.453 0.329 0.796
Factor 3 1.233 1.118 0.241 1.037

Rotated factor loadings

Variable Factor1 Factor2 Factor3 Uniqueness

Gender 0.856 0.180 0.361 0.092
Gender in less

qualified
professions

0.595 0.180 0.138 0.527

Gender in more
qualified

professions
0.305 0.256 0.691 0.362

Gender with
qualifications at the
superior education

level

0.393 0.314 0.706 0.245

Gender with
qualifications equal

or inferior to the
third cycle of the
basic education

0.927 0.163 0.152 0.086

Activity sectors 0.262 0.184 0.075 0.859
Professions 0.340 0.814 0.214 0.172

Qualifications 0.065 0.856 0.179 0.227

Kaiser–Meyer–Olkin test

Variable kmo
Gender 0.698

Gender in less qualified professions 0.822
Gender in more qualified professions 0.777

Gender with qualifications at the superior education level 0.750
Gender with qualifications equal or inferior to the third cycle of the basic education 0.691

Activity sectors 0.913
Professions 0.691

Qualifications 0.566
Overall 0.712

The disparities among genders in more qualified professions and genders with qualifications at
the higher education level explain factor 3 (genders more qualified index). The disparities among
activities and qualifications explain factor 2 (professions and qualifications index). The disparities
between the activity sectors are irrelevant for this model considering that 86% of its variance is not
related with the other variables.

The Kaiser–Meyer–Olkin test with an overall value of 0.712 shows the adequacy of the
model considered.

It is worth highlighting that the gender, level of qualification, activity sector, and profession
matter for the wages received by employees in Portuguese municipalities. On the other hand, in terms
of relevance for the several factors (indexes) explanations, disparities among genders were found,
as well as among the level of qualifications obtained and the level of qualifications needed for the
professions. The correlation among the level of qualification and the professions was also verified
without considering the disparities between genders. Despite the disparities among genders, it is
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interesting to note that qualifications are determinants for the disparities in the average earnings
obtained by employees.

5. Cluster Analysis with the Indexes Found through Factor Analysis

Following Stata (2017) and Torres-Reyna (n.d.) procedures, the three previously found indexes
were considered (genders less qualified index, genders more qualified index, and professions and
qualifications index) for the identification of clusters among the 278 Portuguese mainland municipalities.
Using Ward’s linkage clustering methodology, the dendrogram presented in Figure 3 was obtained.
Taking Figure 3 into account, clustering the 278 municipalities into four groups (clusters) was opted
for, where clusters 1, 2, 3 and 4 have frequencies of 35, 67, 93 and 83, respectively (Table 2).
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Table 2. Summary statistics for the clusters obtained.

Clusters Frequency Percent Cumulative

1 35 12.59 12.59
2 67 24.10 36.69
3 93 33.45 70.14
4 83 29.86 100.00

Total 278 100.00

The average values for the several disparities in each cluster are shown in Figures 4 and 5 and
the Portuguese municipalities belonging to each cluster are presented in Table A1 (Appendix) and in
Figure 6. From Figures 4 and 5, it is possible to observe that cluster 3 presents higher percentages for all
the disparities considered (the greater cluster), with the exception of those related to the qualifications
and professions, where cluster 2 has greater scores. With regard to the lower percentages, cluster
1 has inferior disparities for the less qualified gender index, and cluster 4, in general, for the other
two indexes. On the other hand, the disparities are higher among professions and qualifications than
among genders. In any case, the disparities among clusters seem not to be too exaggerated (a maximum
of about 10 percentage points).



Soc. Sci. 2019, 8, 125 8 of 17

Soc. Sci. 2019 8 of 17 

 

 

Figure 4. Disparities (average %) in the monthly average earnings by employees and for all clusters. 

 

Figure 5. Disparities (averages % and standard deviations) in the monthly average earnings by 

employees and for all clusters. 

Figure 6 shows that it is, indeed, difficult to find a pattern for the distribution of the four clusters 

across the Portuguese municipalities. However, in an attempt to further explore this map, it seems 

that cluster 1 may be associated with the municipalities from the north, interior, and south of the 

Portuguese mainland where the disparities are inferior for the less qualified gender index. The 

Figure 4. Disparities (average %) in the monthly average earnings by employees and for all clusters.

Soc. Sci. 2019 8 of 17 

 

 

Figure 4. Disparities (average %) in the monthly average earnings by employees and for all clusters. 

 

Figure 5. Disparities (averages % and standard deviations) in the monthly average earnings by 

employees and for all clusters. 

Figure 6 shows that it is, indeed, difficult to find a pattern for the distribution of the four clusters 

across the Portuguese municipalities. However, in an attempt to further explore this map, it seems 

that cluster 1 may be associated with the municipalities from the north, interior, and south of the 

Portuguese mainland where the disparities are inferior for the less qualified gender index. The 

Figure 5. Disparities (averages % and standard deviations) in the monthly average earnings by
employees and for all clusters.



Soc. Sci. 2019, 8, 125 9 of 17

Soc. Sci. 2019 9 of 17 

 

rurality and the incidence of agriculture (with, in general, lower monthly earnings) may be a plausible 

explanation for these findings. Cluster 2 appears namely in the north, part of the centre, around 

Lisboa, and in the south interior. Cluster 3 is distributed particularly in the centre (namely along the 

coastline), including parts from the north and the south of Portugal, and cluster 4 appears across the 

whole country. 

 

Figure 6. Map with the distribution of the four clusters across the Portuguese municipalities. 

6. Conclusions 

With this study the intention was to analyse the disparities in the monthly average earnings for 

employees in the Portuguese mainland municipalities through cluster and factor analysis, over the 

period 2004–2012, considering the following criteria: gender, gender in less qualified professions, 

gender in more qualified professions, gender with qualifications at the higher education level, gender 

with qualifications equal to or inferior to the third cycle of basic education, activity sector, 

professions, and qualifications. 

This study is justified because of the divergences in the income received by the employees across 

genders, professions, qualifications and activities, which may be a motive for concern for the social 

cohesion and for the stability of societies (Armaș and Gavriș 2013), namely the disparities among 

genders and activity sectors. The disparities in monthly earnings received by men and women have 

relevant impacts on the organization of families and of societies, specifically in terms of equality of 

gender. The findings presented here may be an interesting contribution toward the design of more 

adjusted policies for the Portuguese context. 

From the data analysis it was found that men earn more than women and that workers receive 

more in urban areas than in rural areas, which may bring about concerns for social and territorial 

cohesion. On the other hand, the Norte is the region where the workers earn less, and Lisboa the 

region with a greater income for labour. In a sectorial analysis, it is observed that labour is better 

remunerated within the tertiary sector. In fact, the disparities among regions and between urban and 

rural areas explain, in part, the concentration of population and economic activity in the Lisboa 

region, showing the importance of geographical location in these analyses (Batista-Foguet et al. 2004; 

Figure 6. Map with the distribution of the four clusters across the Portuguese municipalities.

Figure 6 shows that it is, indeed, difficult to find a pattern for the distribution of the four clusters
across the Portuguese municipalities. However, in an attempt to further explore this map, it seems that
cluster 1 may be associated with the municipalities from the north, interior, and south of the Portuguese
mainland where the disparities are inferior for the less qualified gender index. The rurality and the
incidence of agriculture (with, in general, lower monthly earnings) may be a plausible explanation for
these findings. Cluster 2 appears namely in the north, part of the centre, around Lisboa, and in the
south interior. Cluster 3 is distributed particularly in the centre (namely along the coastline), including
parts from the north and the south of Portugal, and cluster 4 appears across the whole country.

6. Conclusions

With this study the intention was to analyse the disparities in the monthly average earnings for
employees in the Portuguese mainland municipalities through cluster and factor analysis, over the
period 2004–2012, considering the following criteria: gender, gender in less qualified professions,
gender in more qualified professions, gender with qualifications at the higher education level, gender
with qualifications equal to or inferior to the third cycle of basic education, activity sector, professions,
and qualifications.

This study is justified because of the divergences in the income received by the employees across
genders, professions, qualifications and activities, which may be a motive for concern for the social
cohesion and for the stability of societies (Armas, and Gavris, 2013), namely the disparities among
genders and activity sectors. The disparities in monthly earnings received by men and women have
relevant impacts on the organization of families and of societies, specifically in terms of equality of
gender. The findings presented here may be an interesting contribution toward the design of more
adjusted policies for the Portuguese context.

From the data analysis it was found that men earn more than women and that workers receive
more in urban areas than in rural areas, which may bring about concerns for social and territorial
cohesion. On the other hand, the Norte is the region where the workers earn less, and Lisboa the
region with a greater income for labour. In a sectorial analysis, it is observed that labour is better
remunerated within the tertiary sector. In fact, the disparities among regions and between urban
and rural areas explain, in part, the concentration of population and economic activity in the Lisboa
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region, showing the importance of geographical location in these analyses (Batista-Foguet et al. 2004;
Bernard and Saint-Arnaud 2004) and the interrelationships between the several dimensions of societies
(Mihokova et al. 2016).

The results from the factor analysis (to find uncorrelated indexes) show that the variables analysed
are correlated with three indexes: the less qualified gender index (for the disparities in monthly
earnings between genders, among genders in less qualified professions, and among genders with
qualifications equal or inferior to the third cycle of basic education); the more qualified gender index
(related with the disparities between genders in more qualified professions and among genders with
qualifications at the higher education level); and the professions and qualifications index (for the
disparities between professions and among qualifications).

With the three indexes found, the Portuguese municipalities were clustered into four clusters
through clustering methodologies, where cluster 3 presents higher percentages for all disparities
considered, with the exception of those related to qualifications and professions where cluster 2 has
greater values, and clusters 1 and 4 have lower disparities for the gender less qualified index and for
the other two indexes, respectively. In any case, it would be worth highlighting that the disparities are
higher among professions and qualifications, than among genders.

As final remarks, gender, level of qualification, activity sector, and profession are all determinants
for the differences in the wages received by employees in Portuguese municipalities. Despite the
disparities among genders, it is interesting to verify that qualifications do seem to matter for the
disparities in the labour force compensation.

In terms of socioeconomic policies suggestion, it could be important to understand and consider
as a benchmark the good examples verified in the municipalities from cluster 4, where, in general,
the disparities in the monthly earnings are lower. In the municipalities around Lisboa the employees
earn more but it is the region where there are more disparities between qualifications and professions.
This should be a concern in the design of social policies. A relevant part of Portugal is included in
cluster 3 where a great part of the disparities is higher. Finally, the interior and south of Portugal
have lower disparities between less qualified employees, but here there is a problem of economic
development that supports these findings.

Relative to the disparities between the monthly earnings for Portuguese employees, it is worth
highlighting that in the municipalities around Lisboa there is a social problem; however, in a great part
of Portugal it seems that the problem is associated with a lack of economic dynamics and a competitive
edge. These are the typical consequences of population and economic activity agglomeration in
great cities and the desertification of less developed regions, as highlighted, for example, by the new
economic geography (Fujita et al. 2000).

These findings and approaches are specific for the Portuguese context, but may be easily applied
in other frameworks to explore and analyse the social justice relative to the average earnings.
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Technology under the project UID/SOC/04011/2019.

Conflicts of Interest: The author declares no conflict of interest.
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Appendix A

Table A1. Grouping the Portuguese municipalities by cluster.

Municipalities Cluster

Arcos de Valdevez

1

Mondim de Basto
Paços de Ferreira
Freixo de Espada à Cinta
Lamego
Sernancelhe
Tarouca
Vila Flor
Bragança
Chaves
Vila Pouca de Aguiar
Vimioso
Vinhais
Góis
Vila Nova de Poiares
Aguiar da Beira
Sátão
Vila Nova de Paiva
Mação
Idanha-a-Nova
Penamacor
Odemira
Arronches
Castelo de Vide
Crato
Alandroal
Redondo
Reguengos de Monsaraz
Almodôvar
Barrancos
Ourique
Albufeira
Alcoutim
Monchique
Vila do Bispo

Caminha

2

Melgaço
Paredes de Coura
Ponte da Barca
Fafe
Guimarães
Póvoa de Lanhoso
Santo Tirso
Trofa
Vila Nova de Famalicão
Espinho
Maia
Matosinhos
Porto
Vila Nova de Gaia
Amarante
Cabeceiras de Basto
Paredes
Penafiel
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Table A1. Cont.

Municipalities Cluster

Resende
Ribeira de Pena
Santa Maria da Feira
Penedono
Sabrosa
Santa Marta de Penaguião
Torre de Moncorvo
Vila Real
Alfândega da Fé
Macedo de Cavaleiros
Montalegre
Murça
Valpaços
Aveiro
Vagos
Coimbra
Ansião
Castanheira de Pêra
Figueiró dos Vinhos
Pedrógão Grande
Mortágua
Oliveira de Frades
Proença-a-Nova
Gouveia
Figueira de Castelo Rodrigo
Manteigas
Pinhel
Sabugal
Covilhã
Fundão
Arruda dos Vinhos
Amadora
Cascais
Lisboa
Loures
Oeiras
Sintra
Almada
Fronteira
Monforte
Mourão
Alvito
Beja
Cuba
Mértola
Moura
Serpa
São Brás de Alportel

Valença

3

Viana do Castelo
Vila Nova de Cerveira
Amares
Braga
Esposende
Terras de Bouro
Gondomar
Póvoa de Varzim
Valongo
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Table A1. Cont.

Municipalities Cluster

Vila do Conde
Oliveira de Azeméis
São João da Madeira
Vale de Cambra
Alijó
Mesão Frio
Peso da Régua
São João da Pesqueira
Tabuaço
Boticas
Mirandela
Águeda
Albergaria-a-Velha
Anadia
Estarreja
Ílhavo
Mealhada
Murtosa
Oliveira do Bairro
Ovar
Cantanhede
Figueira da Foz
Batalha
Leiria
Marinha Grande
Carregal do Sal
Mangualde
Nelas
Santa Comba Dão
Tondela
Viseu
Vouzela
Seia
Guarda
Castelo Branco
Vila Velha de Ródão
Belmonte
Alenquer
Óbidos
Peniche
Torres Vedras
Abrantes
Alcanena
Constância
Entroncamento
Torres Novas
Vila Nova da Barquinha
Vila Franca de Xira
Alcochete
Barreiro
Moita
Montijo
Palmela
Seixal
Sesimbra
Setúbal
Alcácer do Sal
Grândola
Sines
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Table A1. Cont.

Municipalities Cluster

Alter do Chão
Avis
Campo Maior
Mora
Ponte de Sor
Portalegre
Arraiolos
Évora
Vendas Novas
Vila Viçosa
Aljustrel
Castro Verde
Ferreira do Alentejo
Azambuja
Benavente
Cartaxo
Chamusca
Coruche
Rio Maior
Santarém
Faro
Lagoa
Loulé
Portimão

Monção

4

Ponte de Lima
Barcelos
Vila Verde
Vieira do Minho
Vizela
Baião
Castelo de Paiva
Celorico de Basto
Cinfães
Felgueiras
Lousada
Marco de Canaveses
Arouca
Armamar
Carrazeda de Ansiães
Moimenta da Beira
Vila Nova de Foz Côa
Miranda do Douro
Mogadouro
Sever do Vouga
Condeixa-a-Nova
Mira
Montemor-o-Velho
Penacova
Soure
Pombal
Porto de Mós
Alvaiázere
Arganil
Lousã
Miranda do Corvo
Oliveira do Hospital
Pampilhosa da Serra
Penela
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Table A1. Cont.

Municipalities Cluster

Tábua
Castro Daire
Penalva do Castelo
São Pedro do Sul
Oleiros
Sertã
Vila de Rei
Fornos de Algodres
Almeida
Celorico da Beira
Mêda
Trancoso
Alcobaça
Bombarral
Cadaval
Caldas da Rainha
Lourinhã
Nazaré
Sobral de Monte Agraço
Ferreira do Zêzere
Ourém
Sardoal
Tomar
Mafra
Odivelas
Santiago do Cacém
Elvas
Gavião
Marvão
Nisa
Borba
Estremoz
Montemor-o-Novo
Portel
Sousel
Viana do Alentejo
Vidigueira
Almeirim
Alpiarça
Golegã
Salvaterra de Magos
Aljezur
Castro Marim
Lagos
Olhão
Silves
Tavira
Vila Real de Santo António
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