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Abstract 

Clusters have been a much diffused concept regarding economic development and national 

competitiveness. Several countries, governments and policy-makers have used clusters as an 

economic policy to increase regional competitiveness, however the lack of evaluation has been an 

issue.  

In 1994 a report was conducted in Portugal – The Porter Report, in which six industries were 

deemed relevant by public and private organizations to be part of a cluster initiative. Therefore, and 

since 20 years have passed from the beginning of this report, and given the fact that Portugal is 

now facing a lack of competitiveness, it seems suitable to revisit the Porter Report. 

This dissertation reviews the literature on the topics of competitiveness, geographical and 

agglomeration economics, clusters and cluster evaluation methods. Secondly, this work provides an 

overview on the clusters studied by the Porter Report in 1994, which were six: wine, tourism, 

automobile, footwear, textiles and wood products. The fourth chapter develops a cluster evaluation 

method, which is applied in the fifth, to the Douro region wine cluster (DRWC), which was deemed 

as the most relevant to evaluate, due its location and organizational characteristics. 

The results from seventh chapter show that the DRWC’s location affects positively employment and 

sales, thus proving the positive effects of clustering. In conclusion, this work aimed at introducing 

the main literature related with clusters and its evaluation, as well as providing an introductory 

overview on the main Portuguese industrial clusters and the effect of clusters in the companies’ 

employment and average sales. 
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Sumário Executivo 

O conceito de cluster tem sido amplamente difundido no que concerne ao desenvolvimento 

económico e à competitividade, tanto das nações, como das regiões. Vários países, regiões e 

respectivos governos têm usado os clusters como política económica, sendo que alguns autores 

alertam para de métodos de avaliação para clusters. 

Portugal foi um dos países que tentou implementar os clusters como política económica. Assim, em 

1994, Michael Porter concluiu o Relatório Porter, no qual seis clusters foram considerados, como 

relevantes. Assim, e visto que passam actualmente 20 anos desde o início do estudo, e visto que 

Portugal atravessa actualmente uma crise de competitividade, é relevante revisitar o relatório 

Porter e tentar resolver as lacunas do Relatório. 

Assim, esta dissertação revê a literatura relevante acerca dos temas de competitividade, economia 

geográfica e de aglomeração, clusters e métodos de avaliação de clusters. Esta dissertação 

apresenta também uma apresentação acerca dos 6 clusters estudados pelo Relatório Porter em 

1994: vinho, turismo, automóvel, calçado, têxtil e produtos derivados da madeira. Desta forma, a 

análise dos clusters permitiu uma avaliação prévia que serviu de suporte à escolha do cluster do 

vinho, na região do Douro (CVRD), que se apresenta como o cluster mais relevante a ser avaliado. 

Os resultados do capítulo 7 mostram que a localização do CVRD afecta positivamente o emprego e 

as vendas, provando assim o efeito de cluster. Concluindo, este trabalho focou-se em introduzir a 

principal literatura relacionada com clusters e a sua avaliação, tal como na introdução dos 

principais clusters industriais Portugueses. 

Palavras-chave: clusters industriais, avaliação de clusters, indústria vitivinícola, região do Douro 
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1. Introduction 

Clusters have been a much discussed topic within the larger topics of industrial organization 

and agglomeration economics. This concept has been used immensely by national institutions, 

companies, universities and other economic agents that wish to spur growth through reaping 

benefits of clustering. 

This chapter intends to lay the cornerstones of this dissertation’s, by introducing the background 

of the topic to be analyzed, as well as the research questions, the aim of this dissertation and 

the outline of the work.  

1.1. Background 

The Portuguese Economy had a strong performance when it comes to economic growth from 

1958 to 1973, a period in which the GDP per capita in Portugal grew 7,5% per year (Lains, 

2007). On the other hand, Baer and Leite (2003) present one main conclusion explaining the 

growth after 1973: Portugal´s trade with the European Union (EU) countries had increased 

greatly, a condition that also increased the specialization in the “traditional textile-clothing–

shoes” industries and consequentially increased the share of exports in the Portuguese GDP, 

which rose from 23,8% in 1970 to 34,5% in 2000. 

Albeit the positive growth experienced since the 1960’s until the 1990’s, since 1996, the 

Portuguese GDP variation follows a negative trend, as represented by Figure 1. 

Figure 1. Real GDP Growth per Semester (y.r. %) 

Source: Banco de Portugal (2012) 
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Prior to 1996 these longstanding structural problems had also been identified, when in 1992 the 

Portuguese Government and some private companies sought the advice of the renowned 

Professor Michael E. Porter and the Monitor Company in order to assess the most competitive 

clusters and to create actions to prompt the economic growth, specifically in those clusters. The 

result of this advice came in the form of what would later be known in Portugal as The Porter 

Report (Construir as Vantagens Competitivas de Portugal (Monitor Company, 1994)). 

The report concluded that Portugal had six clusters that had economical potential to become 

competitive in the international market: Wine, wood derivatives, footwear, textile, automobile 

and tourism (Monitor Company, 1994, pp. 135–136).  

Industrial clusters, as presented by Porter (2000), provide “powerful benefits to productivity and 

the capacity to innovate”. Furthermore, Porter (2000) also presents three broad ways that allow 

an enhancement of competitive advantage in the cluster: “increasing the current (static) 

productivity of constituent firms or industries, increasing the capacity of cluster participants for 

innovation and productivity growth, and stimulating new business formation that supports 

innovation and expands the cluster”. 

Twenty years later, and bearing in mind the paramount challenges faced by the Portuguese 

Economy, it seems an appropriate moment to evaluate the Porter Report, and especially the 

consequences of that same report on the clusters it touched. Primarily this dissertation aims at 

evaluating the performance of the clusters that were studied by the Porter Report.  

The scope of this analysis should be limited to clusters only, and not to other also relevant 

matters which were analyzed in the Porter Report. Hence the clusters studied should include 

firstly the 6 considered by the Porter Report (Monitor Company, 1994): wine, wood, footwear, 

tourism, automobile and textile. 

Thus, this dissertation aims at evaluating not only the evolution of the clusters studied by the 

Porter Report and other clusters reckoned as relevant, but also at presenting the main lessons 

to be learned and further suggestions, possibly in the form of an industrial cluster evaluation 

framework.  

1.2. Purpose and goal 

This dissertation aims at firstly evaluating the clusters chosen in the Porter Report and other 

clusters considered relevant in the period ranging from 1993-2012, and does that by the means 

of the creation of a cluster evaluation framework. 

Beforehand, this dissertation is divided into 2 main parts: firstly a literature review of the 

concepts underpinning the broad topic regarding international economics, assessment of a 

country’s competitiveness, geographical economics, clusters and cluster evaluation, and 

secondly a description of the clusters studied in the Porter Report and which are also the ones 

most relevant for the Portuguese economy. 



3 
 

The evaluation of clusters is a research gap which has been identified by some researchers; 

Sölvell (2009, p. 88) states that “our research shows that cluster organizations and policies are 

rarely evaluated and hence could benefit from the further development and refinement of such 

tools”, adding that in his research only 5 of the organizations contacted (out of 20) had 

developed an evaluation (most examples are located in the Sweden, Sölvell’s country), whereas 

Schmiedeberg (2010, p. 1) considers that “a distinct evaluation concept or toolkit with focuses 

on cluster policy is not yet available”.  

Henceforth, this dissertation aims are: 

 Provide information on the Portuguese clusters, regarding their Location Quotients 

(LQ), as to decide which clusters should be evaluated; 

 Linking distinct methods of policy and cluster evaluation: (Kind and Köcker, 2011; 

Lenihan, 2011) as to develop a reviewed model of cluster evaluation; 

 Applying the method developed to the Portuguese clusters (firstly the ones identified in 

the Porter Report (Monitor Company, 1994), since it was the first work done on 

Portuguese clusters, and thus revisiting the 1994’s work); 

 A relevant part of the evaluation is the impact assessment made through the use of 

statistical regressions which allowed assessing the impact of a cluster in its 

performance (in terms of employment and average sales). 

In conclusion the purpose of this dissertation consists of an initial literature review focused on 

the issues clustering and cluster evaluation methods and a subsequent review of the main 

clusters identified in Portugal. Lastly, the goal of this work is a comprehensive understanding of 

the concepts and facts that are considered relevant to carry a future evaluation of the clusters 

identified.   

1.3. Problem 

As it was stated in the previous sub-chapters, this work aims at fulfilling the research void 

concerning the lack of evaluation of cluster initiatives, namely the cluster initiatives that were 

undertaken in Portugal. 

1.4. Methodology 

The methodology presented below applies to the dissertation developed below. As stated 

above, the dissertation’s objectives are the conception of a cluster evaluation method and a 

further application of that method to relevant Portuguese clusters. 

The evaluation method is mainly based on quantitative data, which is taken from the QP, which 

is a unique micro data set gathered from mandatory information submitted yearly by private 

Portuguese firms to the Ministry of Social Security and Labor. The quantitative analysis takes 

into account several distinct economic indicators which will provide a suitable enough evaluation 
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of the studied clusters. The following steps are the ones that are pursued by this dissertation’s 

evaluation method: 

 Decision of which clusters to consider in the study (focusing on the clusters conveyed 

by the Porter Report), through the usage of each cluster’s LQ, and also through 

qualitative factors, such as the existence of a Cluster Management Organization (CMO) 

in the Cluster; 

 Construction of a cluster evaluation method and choice of its indicators, based on the 

literature, to be used in the cluster chosen in 1; 

 Describe the data in the Quadros de Pessoal (QP); 

 Based on the results stemming from 2, the evaluation framework is built using different 

indicators deemed relevant and based on the QP (such as Average sales, employment, 

startup employment, employment creation and maintenance by those same clusters); 

 Utilization of the model built in 4 as to conclude on the evolution experienced by the 

clusters chosen; 

 Utilization of a panel data regression model to evaluate the evolution of the chosen 

cluster vis-à-vis other same industry clusters, in Portugal. 

1.5. Dissertation outline 

The first point addressed in the introduction, which is not only the definition of the topic, but also 

its relevance, is the background and the statement of the purpose, research question and the 

needed methodology.  

Following this point, the dissertation ought to review the clusters aforementioned: wine, wood 

derivatives, footwear, automobile, textile and tourism. This review will focus on a presentation of 

the clusters, to facilitate the subsequent discussion.  
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2. Literature Review  

2.2. Theories on International Economics and Competitiveness 

The following chapter reviews the relevant literature on the subject of international economics, 

economics of geography, cluster economics and cluster evaluation. A review of the theories that 

explain the trade between countries and the pattern it assumes (embodied by International 

Economics) is necessary to better understand the theory that underpins this work – since 

clusters are a growth driver and are linked to a positive impact on regions’ economic 

performance (Brenner and Gildner, 2006, p. 13). 

Furthermore this literature review uses a top-down approach, thus starting with an overview of 

the main theories regarding the economic performance of countries, followed then by a review 

of the main theories that support the study of geographical economics. Finally this work 

concentrates on “smaller” items of study, namely clusters; this last review of clusters will include 

an overview of the definitions used when studying clusters and lastly an outline of the major 

concepts regarding the evaluation of clusters, including some examples of past cluster 

evaluations. 

International economics focuses on the issues raised by the special problems of economic 

interaction between sovereign states. As stated by Krugman et al. (2012) one of the main topics 

of study in international trade are the patterns of trade, i.e., who sells what to whom, and what 

benefits do countries reap from trade another main topic of the study of international economics. 

Presenting and understanding these models will allow the improved understanding of 

succeeding topics. 

2.2.1. The Classical Theories on International Economics 

The evolution of theories that aim at understanding the patterns of trade between countries, and 

why they happen in that way, dates back to classical economists, firstly with Adam Smith and 

then with David Ricardo and Hecksher-Ohlin. 

The distinction between international economics and international trade ought to be clarified as 

well. International trade deals with the trade of either goods or services, whereas international 

economics focuses on the international allocation of production factors, such as labor, capital 

and land. 

Adam Smith was thus the first author to develop work on the causes of wealth of countries. His 

book, An Inquiry into the Nature and Causes of the Wealth of Nations, draws attention to the 

relevance of having specialized industries at the country level. Adam Smith considers that it is a 

maxim of every prudent master of a family never to attempt to make at home what will cost him 

more to make than buy (Smith, 1981). This work hence opened the path for international trade, 

and regarded it as beneficial, as England put this theory into practice (Dong-Sung et al., 2000).  
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This theory would later be known as the theory of Absolute Advantage, since a country can 

produce a good with less labor than another country (Krugman et al., 2012). 

Following Adam Smith’s theory of Absolute Advantages, David Ricardo, a British economist, 

who solved the problem of a seemingly impossible trade relation between countries, in which 

one of them had advantages in all industries. The Ricardian theory states that international 

trade is solely due to international differences in the productivity of the factor of production labor 

(Krugman et al., 2012). Ricardo applies his theory to the study of trade between Portugal and 

England, written in his essay On Foreign Trade. In this essay Ricardo concludes that it would be 

advantageous to her [Portugal] rather to employ her capital in the production of wine, for which 

she would obtain more cloth from England, than she could produce by diverting a portion of her 

capital from the cultivation of vines to the manufacture of cloth (Sraffa and Dobb, 2004).  

After Ricardo’s and Smith’s theories, which were mainly focused on labor and goods’ trade, 

respectively, Hecksher-Olin introduced a model using not only labor but also other factors, and 

stating that a country will export goods in which its production factors are abundant.  

Only with the work of Balassa, Trade Liberalization and Revealed Comparative Advantage, in 

1965 was it possible to quantify the comparative advantages using the method of the Index of 

Revealed Comparative Advantages (IRCA). This index is defined as a measure of the 

specialization intensity of the international trade of a country vis-à-vis another region or the rest 

of the world (Sarmento, 2010). The IRCA is calculated using equation 1, shown below:  

           

   

  
   

  

   (1)  

Where Xij corresponds to the exports of a country i regarding a good j, Xi is the total values of 

exports of the country i, whereas Xwj is the total value of world exports of the good j and Xw is 

the aggregated value of world exports. If the IRCAj > 1, the country i holds Comparative 

Advantages for the good j, whilst if the IRCAj < 1 the country holds a revealed comparative 

disadvantage in the good j (Sarmento, 2010).  

2.2.2. Porter’s New Paradigm 

In 1990 Porter publishes the book The Competitive Advantage of Nations (1990b), which, as 

stated by the author, aims at understanding the competitive advantage of nations, or the 

national attributes that foster competitive advantage in particular industries, and the implications 

both for firms and for governments.  

This new point of view on why some countries hold an advantage in some industries breaks 

way from the classical and neo-classical theories presented by Smith and Ricardo (Smit, 2012) 

and also refutes the factors that were thought as being most relevant when analyzing a 
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country’s competitiveness, mainly: labor costs, interest rates, exchange rates, and economies of 

scale (Porter, 1990) 

Porter answers the question of why does a nation achieve international success in a particular 

industry with the four determinants of national success: factor conditions, demand conditions, 

related and supporting industries and finally firm strategy, structure and rivalry. This model, also 

known as the national diamond is presented in Figure 3.  

Figure 2. Determinants of National Advantage (Porter’s Diamond) 

   

 

 

 

 

 

 

 

One should also recall the basic industrial organization paradigm, put forward in the SCP 

(Structure-Conduct-Performance), which allows for the analysis of a given industry 

characterizing it through the industry’s structure (e.g.: firm concentration), conduct (e.g.: 

behavior of firms) and performances (market power and allocative efficiency) (Cabral, 2000). 

Porter’s paradigm draws upon this paradigm, adding to it the “Related and supporting 

industries”, and thus acknowledging the importance of linkages among companies and other 

agents, which compete and cooperate from the same region. 

Production factors are generally defined as land, labor and capital (Porter, 1990), nevertheless 

Porter (1990b) redefines production factors and creates 5 broad groups consisting of those 

redefined production factors: human resources, physical resources, knowledge resources 

(which are directly linked with the human resources factors mentioned before) capital resources 

and infrastructure. 

The second determinant, home demand conditions, is rooted in three main attributes: the 

composition of home demand (nature of buyer’s demands), size and pattern of growth of home 

demand and the internationalization of home demand (Porter, 1990). 

The third determinant is related and supporting industries, which is defined as the presence of 

internationally competitive supplier industries and related industries. This determinant is 

Source: (Dong-Sung et al., 2000) 
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underpinned by the competitive advantage in supplier industries and in the related industries 

(Porter, 1990). 

The fourth determinant is the context in which firms are created, organized and managed, as 

well as the nature of domestic rivalry. This broad topic is subdivided three subtopics: strategy 

and structure of domestic firms, goals (either company’s or individual’s) and domestic rivalry 

(Porter, 1990). 

Finally, Porter presents two other relevant determinants, which are exogenous determinants: 

chance and the role of government (Porter, 1990). Porter considers chance events as being 

occurrences that have little to do with circumstances in a nation are often largely outside the 

power of firms (Porter, 1990). Besides chance, government is also an additional determinant, 

although Porter does not consider it as one of the four main determinants.  

2.2.3. The Double Diamond Model, the Dual Double diamond and the Nine 

factor Model 

As an answer to Porter’s exclusive focus on the home concept (Chang Moon et al., 1998), an 

enhanced model has been designed – The generalized double diamond model. This model 

stems from the limitations found by Rugman and D’Cruz (1993) when studying Porter’s 

Diamond application to Canada. 

The Double Diamond model hence aims to include a second diamond when a country (whose 

economy is small and open) is closely linked to another country’s diamond, which is the case of 

Canada, as described by Rugman and D’Cruz, and shown in figure 4 (Rugman and D’Cruz, 

1993). Henceforth, this new model links the domestic diamond of each country to that of a 

relevant ‘triad,’ thus incorporating the international context of national (Cho et al., 2009) 
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Figure 3. Double Diamond Model 

 

 

 

 

 

 

 

 

 

Source: (Rugman and D’Cruz, 1993) 

The Dual Double Diamond Model, developed by Cho et al. (2009), is introduced as a new 

model on national competitiveness that integrates the four dimensions of national 

competitiveness into a single framework. This model not only integrates an international 

dimension to the diamond model (outer dashed line), but it also adds another diamond, which 

consists of human resources’ factors (square to the right); a depiction of the model can be seen 

below in figure 4. 

Figure 4. Dual Double Diamond Model 

Source:(Cho et al., 2009) 

Previous to the construction of this model, another was also built by the same author – the Nine 

Factor Model, which determines the international competitiveness of a nation as it moves from a 

less developed stage to a developing stage, to a semi-developed stage, and finally to a 

developed stage (Cho, 1994).  

Source: (Cho et al., 2009) 
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Cho (1994) hence states that the Nine-Factor model has two main objectives: to better evaluate 

which elements have contributed to the international competitiveness of less developed 

economies and to show how a nation can improve its national advantage. 

A depiction of the Nine-factor model is shown below, in figure 5. This model, as stated above, 

adds a set of factors that are called human factors, which is composed by workers, politicians 

and bureaucrats, entrepreneurs and professional managers and engineers (Cho, 1994). Thus, 

the main difference between Porter’s Diamond Model and this Nine-Factor model is the division 

of natural resources into endowed resources and labor is included under the category of 

workers. 

This model erroneously does not acknowledge that Porter’s paradigm addresses human 

factors, within its factor conditions point, in which human resources should be analyzed. Thus 

the expanded factors proposed by Cho, Moon and Kim (2009) politicians, bureaucrats, workers, 

professionals and entrepreneurs and workers, are addressed in Porter’s model factor conditions 

(workers, professionals and entrepreneurs), while bureaucrats and politicians are addressed in 

the government facet of the diamond. 

Figure 5. Nine Factor Model 

 

 

 

 

 

 

 

 

 

 

 

Source: (Cho, 1994) 

The theories presented above are mainly focused on the competitiveness of countries, 

however, and for the sake of comprehensiveness of this work are deemed as relevant to 

understand the evolution of the theories that analyze a country’s competitiveness. 
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2.3. Geographical Economics  

By focusing on the field of geographical economics, this work aims at presenting the main 

theories that study the location of businesses within regions. 

Firstly, it is relevant to answer the question on why are geography and location relevant for the 

strategy of firms, which means the same as why do firms cluster? Geography, and thus the 

proximity among firms is relevant since it has allowed companies to interact with each other and 

reap benefits from those interactions, it also seeks to reap benefits from the presence in some 

particular locations, where resources are more competitive (e.g.: Silicon Valley and its highly 

skilled human capital). 

Geographical economics are a relevant topic when focusing on clusters since this field of 

knowledge tries to answer the question: why some particular production activities (such as 

plants, offices, public facilities, etc.) choose to establish themselves in some particular places of 

a given space? (Ottaviano and Thisse, 2004).  

A first answer is provided: spatial imbalances have two possible explanations. In the first one, 

uneven economic development can be seen as the result of the uneven distribution of natural 

resources (Ottaviano and Thisse, 2004). 

Historically, the gathering of economic agents and the establishment of relationships with one 

another in order to better perform certain economic activities is a fact that can be traced back to 

the earliest urban developments (Morosini, 2004).  

Fujita and Thisse (1996) present two main forces that shape the spatial configuration of 

economic activities: dispersion and agglomeration forces; agglomeration forces are explained in 

the next sub-chapter concerning agglomeration economics. 

Therefore this field of study bridges a more macro analysis (International Economics) and a 

more micro one (with the focus being on cluster economies). 

2.3.1. Agglomeration economics 

Alfred Marshall is said to be the first economist to identify a form of economical agglomeration, 

the industrial district, and states the advantages of this form of agglomeration, in his work 

Principles of Economics (1920): “so great are the advantages which people following the same 

skilled trade get from near neighborhood to one another”. 

Several benefits are attributed to the industrial clusters: proximity stimulates networking 

between firms, thereby facilitating imitation and improvement (Baptista, 2000). Baptista and 

Swann (1998) also present three main benefits of geographical agglomeration: labor market 

pooling, where the workers possess skills that fit the companies’ demands, provision of traded 

and non-traded inputs specific to an industry in a greater variety and at a lower cost, and thirdly, 

the existence of knowledge spillovers created by the companies. Malmberg et al. (1996, p. 87) 
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also state that “links between firms, institutions and infrastructures within a geographic area give 

rise to economies of scale and scope: the development of general labor markets and pools of 

specialized skills; enhanced interaction between local suppliers and customers; shared 

infrastructure; and other localized externalities”. Henceforth the key to agglomeration has been 

attributed to the minimization of the distance between a firm and the clusters’  agents, as well as 

to the rapidity with which communication can take place between customers and suppliers 

(Malmberg et al., 1996, p. 87) 

The topic remained unstudied since the beginning of the 1990’s with the works of Porter (1990), 

The Competitive Advantage of Nations and Krugman (1990). With his work Increasing Returns 

and Economic Geography, Krugman developed a model that proves that companies tend to 

locate in the region with larger demand, thus agglomerating in a location, to achieve scale 

economies while minimizing transport costs (Krugman, 1990). 

According to Malmberg et al. (1996, p.85) two main topics link economic performance to 

geographical location: (i) “economic, entrepreneurial and technological activities tend to 

agglomerate at certain places, leading to patterns of national and regional specialization”; (ii) 

“performance and development of a firm to a considerable extent seems to be determined by 

the conditions that prevail in its environment, and that the conditions in the immediate proximity-

in the local milieu-seem to be particularly important”. 

A concept which is also used by Porter is the concept of cluster. While the Diamond Framework 

was first introduced by Porter, the idea of clusters and preceding models on the subject of 

economical agglomeration was generated before. Henceforth the next sup-chapter will focus on 

the concept of clusters. 
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2.4. Clusters  

Stemming from the literature presented above, the focus point of the dissertation will now turn to 

clusters. Since clusters bridge geographical economics and international competitiveness they 

are considered a useful vehicle to improve regional and national competitiveness, as stated by 

the OECD (Organization for Economic Co-Operation and Development, 2007) 

2.4.1. Defining clusters – an overview of the main definitions 

The definition of what a cluster is has been debated by several authors, thus several definitions 

have been presented and used, henceforth in this sub-chapter several definitions will be 

presented and discussed. Some authors have also stated that the definition of cluster is an 

undefined one (Glӑvan, 2008; Ketels, 2003; Martin and Sunley, 2003; Stahlecker and Kroll, 

2012). Although the concept may be disputed this work will try to analyze the most relevant 

definitions. 

Perhaps the most quoted definitions of clusters have been the ones presented by Porter (2000; 

1998). The first definition Porter presented did not consider cooperation and is presented next: 

Clusters are geographic concentrations of interconnected companies and institutions in a 

particular field. Clusters encompass an array of linked industries and other entities important to 

competition (Porter, 1998). Following this first definition Porter improved the definition by 

including the concept of cooperation in it: Clusters are geographic concentrations of 

interconnected companies, specialized suppliers, service providers, firms in related industries, 

and associated institutions (e.g.: universities, standards agencies, trade associations) in a 

particular field that compete but also cooperate (Porter, 2000).  

Given that clusters have become a relevant economic policy tool some organizations such as 

United Nations Industrial Development Organization (UNIDO) and Europe Innova (an EU 

initiative for industrial support and development have also presented their own definitions, 

generally stemming from Michael Porter’s definition. 

The European Commission (2008, p. 9) defines clusters as a group of firms, related economic 

actors, and institutions that are located near each other and have reached a sufficient scale to 

develop specialized expertise, services, resources, suppliers and skills. A common element of 

most cluster definitions is the aspect of a concentration of one or more sectors within a given 

region as well as the emphasis on networking and cooperation between companies and 

institutions. The same report also distinguishes three other concepts: clusters which are a real 

economic phenomenon that can be economically measured; cluster policies, which are more an 

expression of political commitment to support existing clusters or the emergence of new 

clusters, and finally cluster initiatives, which are practical actions to strengthen cluster 

development. 

UNIDO defines clusters as “sectorial and geographical concentrations of enterprises that 

produce and sell a range of related or complementary products and, thus, face common 
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challenges and opportunities. These concentrations can give rise to external economies such 

as emergence of specialized suppliers of raw materials and components or growth of a pool of 

sector-specific skills and foster development of specialized services in technical, managerial 

and financial matters” (United Nations Industrial Development Organization, 2001, p. 9). 

Schmiedeberg (2010) also defines clusters; in this case clusters are said to be a “group of 

proximate firms ‘interlinked by input/ output, knowledge and other flows that may give rise to 

agglomerative advantages”. 

Moreover it is relevant to narrow the definition scope of clusters to industrial clusters are 

described by Morosini (2004) as a “socioeconomic entity characterized by a social community of 

people and a population of economic agents localized in close proximity in a specific geographic 

region. Within an industrial cluster, a significant part of both the social community and the 

economic agents work together in economically linked activities, sharing and nurturing a 

common stock of product, technology and organizational knowledge in order to generate 

superior products and services in the marketplace”.  

To summarize it can be said that although the definition of clusters is quite disputed, a common 

background can be found from the definitions presented before, since all of them consider not 

only the geographical proximity between economic agents (e.g.: firms, universities, 

government), but also the beneficial consequences of that agglomeration. The definition to be 

used throughout this work ought to be the one created by Morosini (2004). 

2.4.2. Evolution and cluster types 

Cruz and Teixeira (2007) trace back the theories of agglomeration to Ricardo, in the 19
th
 

Century and later to classical theories dating back from the 1950’s and 1960’s. Lastly, the 

following twenty to thirty years have brought a profusion of cluster focused studies mainly 

derived from Porter’s and Krugman’s works. 

Lundequist and Power (2002) have classified 4 types of cluster building processes: “(a) 

industry-led initiatives to build competitiveness and competence within an existing base; (b) top-

down public policy exercises in brand-building; (c) visionary projects to produce an industry 

cluster from ‘thin air’; (d) small scale, geographically dispersed, natural resource based, 

temporal clusters that link, or dip, into global rather than national and regional systems and 

sources of innovation, competitive advantage and strategic assets.”. Hence, these four 

considerations on clusters are mainly pondering on the ways clusters were initially created. 

Sölvell et. al. (2003, p. 15) also provide a definition for a type of cluster that blends type (a) and 

(b) presented in the paragraph above. This blend is known as clusters initiatives, which are 

“organized efforts to increase the growth and competitiveness of clusters within a region, 

involving cluster firms, government and/or the research community”.  
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2.4.3. The relevance of Clusters  

The following sub-chapter aims to analyze the main benefits yielded by clusters and to answer 

why are these forms of economical agglomeration an effective method to spur growth and 

innovation.  

Fujita and Thisse (1996, p. 1) summarize the reasons which motivate the formation of clusters: 

(i) externalities under perfect competition; (ii) increasing returns under monopolistic competition; 

and (iii) spatial competition under strategic interaction. Nevertheless, one must recall that 

perfect competition presents a highly atomized firm structure, highly homogenized products and 

decreasing returns on the long term, thus making it difficult to achieve externalities, and 

confirming the irrealistic nature of the monopolistic competition nature. 

Clusters are considered an effective means of creating tangible economic benefits (Oxford 

Research, 2008), such as: 

- Attainment of higher efficiency level, since specialized assets and suppliers are 

geographically closer and are able to supply the companies faster and with increased 

quality. 

- Companies and research institutions may reap spillovers from R&D activities; 

furthermore the costs of R&D may also be reduced. 

- Business formation tends to be higher in clusters (Delgado et al., 2010), allowing for 

more start-ups to be created, risk of failure to be diminished as entrepreneurs are part 

of a larger employment pool. 

The benefits of clustering are evaluated on several dimensions - Innovation in the form of 

Research and Development in a cluster is studied by Baptista and Swann (1998); Employment 

and wages in clustered companies (Beaudry, 2001; Wennberg and Lindqvist, 2008); growth of 

clustered companies (Beaudry and Swann, 2001); growth of regions, mainly in the short run 

(Brenner and Gildner, 2006); positive relation between start-up creation and survival of firms 

(Delgado et al., 2010). 

2.4.4. Evaluation methods of Clusters 

Some authors affirm that there is a gap in the field of industrial clusters as there is a lack of 

work done on the problem of cluster evaluation methodologies. 

Sölvell (2009, p. 81) states that, in spite of the large number of cluster initiatives around the 

world, there is small evidence of cluster evaluation. Adding to this, Schmiedeberg (2010, p. 1) 

also states that “while a body of literature exists which develops and proposes evaluation 

methods in general, a distinct evaluation concept or toolkit with focuses on cluster policy is not 

yet available”. Furthermore Raines (2002) verifies that “spatial development policy-makers are 

increasingly facing major effects of their programs and measures”. Kind and Köcker (2011) 

have found that “policymakers and program owners are increasingly searching for information 

on how the desired effects (“impacts”) have been achieved and what kind of changes in 
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program schemes lead to more efficient outcomes”, hence cluster evaluation now has an 

increasingly critical role in designing economic policies. Bellandi and Caloffi (2009) confirm this 

idea by stating that although a diffusion of policies involving clusters has increased, a 

framework centered on evaluating these policies has not been achieved. Temouri has also 

identified this gap, specifically in the lack of quantitative assessment of the “performance of 

business clusters” (2012). Finally, Arthurs et al. (2009) have also presented evidence of the lack 

of a standardized approach to evaluate clusters, however they also present an evaluation 

initiative by National Research Center (NRC) in Canada.  

A recurring issue when approaching the cluster evaluation topic is the reason why it is not used 

more frequently. The first reason is given by Sölvell (2009, p. 90), stating that clusters may take 

decades to show tangible results; a second reason for the complexity in measuring the impacts 

of clusters is related with the fact that some clusters are affected by several policy instruments 

in parallel. 

Nevertheless some authors have developed some work in this area; these authors include 

Raines (2000) which has developed a comprehensive study as to identify and understand the 

key factors behind the successful design, delivery and evaluation of cluster development 

policies. Furthermore there are also some institutional organizations that have been carrying 

evaluations of their own, and these include the NRC, Innovation Norway and Clusterland Upper 

Austria (Sölvell, 2009). 

Despite cluster evaluation being considered a complex subject, Arthurs et al. (2009, p. 270; 

2006) have presented some indicators as to “gauge current and future prospects for innovation 

cluster development”. These indicators are divided into two main groups: current conditions, 

which “consists of three constructs that measure the cluster’s supporting organizations, the 

competitive environment of customers and competitors, and the factors in the environment of 

the cluster that influence all of these actors” and current performance which “consists of three 

constructs that measure the cluster’s supporting organizations (including NRC), the competitive 

environment of customers and competitors, and the factors in the environment of the cluster 

that influence all of these actors”. This framework also considers that current conditions (cause) 

and current performance (effect) will allow the realization of cause-effect evaluations. 

Besides the example of NRC given above, other examples of cluster evaluation applied to 

specific cases have also occurred. Learmonth et al. (2003) have developed an ex post cluster 

evaluation framework to evaluate the initiatives taken by Scottish Enterprise (agency dedicated 

to identifying and exploiting the opportunities for economic growth in Scotland). This cluster 

evaluation method was mainly rooted by three fundamental principles: first, the impact at 

different levels in the Scottish economy (gross domestic product (GDP) growth, job creation and 

productivity); second, the timeframe for major impacts is measured in decades, not years; and 

third, the measurement mix incorporates tangible and intangible outputs. An example of the 

framework developed is shown below in figure 6. 
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Figure 6. Cluster Monitoring and Evaluation Framework 

 

 

 

 

 

 

 

 

 

 

 

Source: (Learmonth et al., 2003) 

Another example concerning cluster evaluation within a supranational organization is presented 

in Temouri (2012), in which the author evaluates the clusters through the usage of six 

indicators: (i) share of firms aged below 5 years (entrepreneurialism); (ii) employment growth; 

(iii) turnover growth; (iv) profitability growth; (v) liquidity ratio growth; (vi) solvency ratio growth. 

These indicators are the ones presented by Temouri, nevertheless further indicators should also 

analyze the same topics, such as the survival rates of start-ups. 

Some evaluation frameworks have also been developed within this context. In this dissertation 

two of them were the main foci of interest and later used as : one by Kind and Köcker (2011) 

and another one by Lenihan (2011). Lenihan (2011) presents one focused on the so called “new 

enterprise policy”, in which clusters are included. This framework includes 4 main categories of 

evaluation: inputs, activities, short-term outcomes and long-term outcomes. Similarly, Kind and 

Köcker (2011) have also presented a cluster evaluation framework, which is divided into inputs, 

outputs, outcome (mid-term and short-term) and impact (long-term). 

Both these frameworks are only examples, since none of them has the indicators to evaluate 

the clusters. Thus, and as stated, these frameworks are only starting points for the creation of a 

more robust evaluation method.  
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2.5. Conclusion of the Literature Review 

The above literature review was done as a top-down approach, in which international 

economics and competitiveness were the first major topics to be presented. Moreover this 

chapter started from a macro and historic perspective on international trade, which was followed 

by a review of the most recent theories on which aim at understanding the patterns of trade and 

why these are shaped that way.  

International economics sheds light on questions regarding patterns of trade among countries 

and also seeks to identify the reasons behind those patterns; hence it is a valuable starting 

point in order to comprehend the dynamics of trade. 

The following sub-chapter, on Porter’s New Paradigm presents the work done by Porter on the 

competitiveness of countries. Since the Porter Report was based on Porter’s The Competitive 

Advantage of Nations it is important to review it since it provides the theoretical framework 

replicated in the Porter Report, which also introduced the concept of industrial cluster as to 

explain the advantages some countries held over others. 

In order to critically evaluate the work done by Porter this work also analyzed models which 

were built upon Porter’s Report, namely the Dual Diamond Model and the Nine Factor Model. 

Above all, these models provide insights on how to evaluate a country’s competitiveness. 

In order to bridge the topics of competitiveness of countries and locations one should focus on 

geographical economics, since it is this field of knowledge that studies the relation between 

location and economics. From that chapter it is possible to conclude that companies’ 

agglomeration comes with positive outcomes for the agents which located closely. 

The last sub-chapters focus on several topics within the scope of clusters: definitions, types, the 

relevance of clusters and finally evaluation methods for clusters. 

Within the topic of definitions of clusters, this work concludes that there are several definitions 

for this concept, however there is not an undisputed definition, albeit the proximity of the several 

definitions. Nonetheless the most diffused definition is the one stated by Porter. 

Different types of clusters were also presented above, ranging from organic built ones to 

clusters which are originated from government initiatives. A specific type of cluster is the cluster 

initiative, a concept that is closely linked with the type of study carried by the Porter Report, thus 

being of strong relevance to this work. 

Finally, the literature review highlights topics related to cluster evaluation methods. Two main 

conclusions may be drawn from this analysis; the first conclusion is related with lack of research 

conducted in this field, and a second conclusion is related with the small sample of cluster 

evaluations conducted. Nonetheless some evaluations are significant for this work, namely the 
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evaluation conducted by Scottish Enterprise, which originated from a cluster initiative conducted 

in a similar way than the Porter Report in Portugal. 
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3. Clusters in Portugal  

3.1. An Overview of the Porter Report  

The Porter Report was conducted through a 2 years interval, starting in 1992, with the signing of 

the sponsorship protocol between the sponsors (public and private) and ending in 1994, with 

the presentation of the final report, and it was sponsored by the private sector and the public 

sector and included 40 companies and 7 Public Institutions (Ministério da Indústria e Energia - 

Gabinete de Estudos e Planeamento, 1995, p. 37). This report aimed at “contributing to the 

development of the competitiveness of the Portuguese economy” and was divided into two main 

parts: (i) auditing the Portuguese competitiveness and collecting data on Portuguese 

companies, which lasted 6 months and (ii) stemming from the audit undertaken eleven 

Initiatives for Action were elaborated in order to answer the main issues found in the audit, a 

phase which took 8 months to conclude (Monitor Company, 1994). 

To solve the concerns identified in the first phase, the project was subdivided into 11 initiatives 

for action, which were subdivided into 6 clusters and 5 public policies. The clusters included 

were: wine, tourism, automobile, footwear, textiles and wood products, whereas the public 

policies regarded topics such as: management capabilities, science and technology, education, 

financing and forest management (Ministério da Indústria e Energia - Gabinete de Estudos e 

Planeamento, 1995, p. 45). 

An introductory note on the changing nature clusters definitions ought to be presented. In the 

Porter Report (Ministério da Indústria e Energia - Gabinete de Estudos e Planeamento, 1995) 

clusters are considered as “a process of cooperation conducted by the companies which 

represented in its specific diamond” (see chapter 3.2.3). This concept is opposed to the one 

used more commonly, in which clusters are a form of economical geographic agglomeration, 

henceforth requiring a specific location when profiled. A more detailed explanation of clusters is 

given in the sub-chapter 3.4.,  

To better understand which industries are the most competitive the Porter Report started by 

using the concept of Revealed Comparative Advantages (see sub-chapter 3.2.1.), using a cutoff 

value of 0,57% in 1990, which means that only industries that had a world share of exports 

above 0,57% were taken into account (Monitor Company, 1994, p. 40). This figure (0,57%) was 

decided upon analyzing Portugal’s exports in 1990, from which stemmed the value of average 

share of exports from Portugal. Moreover the Porter Report (Monitor Company, 1994, p. 135) 

also used three different criteria to define which clusters ought to be studied: (i) cluster 

dimension in terms of the weight in Portugal’s GDP, (ii) transferability of the solutions crafted for 

a cluster to other clusters facing similar competitiveness issues and (iii) potential to attain 

connections which have not been accomplished by the clusters. 
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This sub-chapter thus aims at giving an overview of the main Portuguese clusters in two distinct 

periods - the first one encompasses the years of 1992 to 1994, and the second period is 

focused on an overview of how the cluster is doing nowadays. This analysis attains this 

overview by looking first at the historical evolution of that cluster, the economic impact of the 

clusters, either in terms of economic growth or employment, other facts deemed relevant for the 

full comprehension about the clusters, and finally the proposed actions by the Porter Report, 

regarding each cluster. One final note touches the definition of cluster used in this chapter; the 

definition does not take into account a specific location of the cluster, instead considers a 

cluster as the whole industry located in a country, hence in the following chapter the words 

cluster and industry are used interchangeably since there was no significant difference in 

definition in Porter Report. The clusters presented are the following: Wine, Tourism, Automobile, 

Footwear, Textiles and Wood Products. 

3.1.1. The Tourism Cluster  

In 1994 the international tourism in Portugal represented 11,6% of the overall services in 

Portugal, and accounted for 80% of the services exported (Monitor Company, 1994, p. 136). 

Soukiazis and Proença (2007) state that in 2007 the tourism sector in Portugal made up about 

8% of the Portuguese GDP and accounted for 10% of the total employment.  

As it is presented in Tourism Statistics (Statistics Portugal, 2012a), the main touristic areas 

(NUTS II) in terms of lodging capacity, in Portugal are the Algarve (35,3%), Lisbon (19%), 

Centro (14,1%) and Norte (13,9%). The same report displays also the Portuguese Tourism 

Balance of Payments (TBoP) (Statistics Portugal, 2012a), which is defined as the tourism 

receipts minus tourism expenditures; in 2011 the Portuguese TBoP was of 5 172 M€. Regarding 

the total contribution of tourism to the Portuguese GDP (GDP generated directly by the Travel & 

Tourism industry plus its indirect and induced impacts), this figure amounted to 15,2% of the 

GDP (World Travel & Tourism Council, 2012), in 2011.   

The tourism cluster, as evaluated by the Monitor Company (1994, p. 173), was located in 

Lisbon, as opposed to the other clusters, which had a national foothold. Even though the 

tourism cluster in the Algarve seems a more obvious choice to analyze, Lisbon was the chosen 

location since it presented more tourism segments besides the ones offered by the Algarve 

(seaside only), thus the analysis carried on having Lisbon in mind would be more easily 

replicated to other regions. In this cluster the task forces created focused more on the 

development of differentiated service portfolio, thus including three task forces dedicated to: 

congresses, meetings and incentives; city breaks; golf; and lastly a task force concerning global 

reforms of the tourism cluster which includes four different goals: cluster integration, marketing, 

human resource management and regulatory environment. 
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3.1.2. The Automobile Cluster 

The automotive industry in Portugal is comprised by five plants: PSA Peugeot Citroën in 

Mangualde, Toyota in Ovar, Volkswagen AutoEuropa in Palmela, Daimler AG in Tramagal and 

Caetanobus in Vila Nova de Gaia (European Automobile Manufacturers’ Association, 2010). 

The Portuguese automotive industry in 1994 was mainly composed by small scale suppliers, a 

situation that prevented the industry to reap scale benefits (lack of size to partner with large 

automotive companies and lack of bargaining power when purchasing raw materials). Another 

relevant information regarding this cluster is the relatively low wages of the Portuguese auto-

components industry vis-à-vis its European counterparts. 

Portugal has had two main projects in the automotive industry: the first one headed by the 

French company Renault in the 1980’s, which were located in Setúbal, Cacia and Guarda and 

developed the Portuguese automobile expertise, that was later recognized by a second project, 

which was initially lead by Ford and Volkswagen, which is located in Palmela, near Setúbal 

(Chorincas, 2002).  

As of 2010 the AutoEuropa plant was Portugal’s second largest exporting company, hence 

explaining the relevance of the automotive cluster. 

In 2011 the automotive industry (code NC4 8703) was Portugal’s second largest exporter, being 

responsible for 2344,9M € of exports (Statistics Portugal, 2012b), representing 1,7% of the total 

of the Portuguese exports (Banco de Portugal, 2012). 

Based on the audit performed on the Portuguese automotive industry The Monitor Company 

established two main actions that were to be undertaken by the automotive industry: enhancing 

the suppliers-customers communication and learning; supplying newcomers to the industry with 

helpful information and services (Monitor Company, 1994, p. 179). 

3.1.3. The Footwear cluster 

The Porter Report concluded that this industry benefited from two main factors in order to 

evolve since the 1960’s: the lower wages paid vis-à-vis the other countries and also the opening 

of trade to and from Portugal, which came as a consequence of the accession of Portugal to the 

European Free Trade Association (EFTA) and to the European Union (EU) (Monitor Company, 

1994, p. 179). Due to increased competition from lower-wage countries this cluster was also 

facing increased competitive pressures, which lead to a reduction in the average “return on 

equity and return on assets, (1990-1992) from 8,8% to 4,6% and from 2,6% to 1,5%”, 

respectively (Monitor Company, 1994, p. 186).  

The report produced by Statistics Portugal (2012b, p. 23) shows that in 2011 the industry that 

encompassed the footwear industry was the fourth largest Portuguese exporting industry, with 

1352,9M € in exports.  
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Besides the national relevance of the footwear industry in Portugal, this industry is also 

significant when considering the World. In 2011 Portugal had a share of 2% of the world share 

of footwear exports, ranking the country in 11
th
 place; moreover Portugal also exports its 

footwear at the second most expensive price (Associação Portuguesa dos Industriais de 

Calçado; Componentes; Artigos de Pele e seus Sucedâneos, 2012, p. 12). 

In terms of location, the main bulk of this industry is located in Portugal’s northern regions, 

mainly in the region of Felgueiras, where approximately 12000 people worked in 2004 

(Associação Portuguesa dos Industriais de Calçado; Componentes; Artigos de Pele e seus 

Sucedâneos, 2007). 

 When addressing the issues raised by the first part of the Porter Report (Auditing the 

competitiveness of Portuguese companies), the same report suggests five actions to improve 

the industry’s competitiveness, namely: (i) improving the knowledge on Quick Response 

processes; (ii) improve the industry’s productivity and marketing by the Footwear Technology 

Center (Centro Tecnológico do Calçado); (iii) improve relations with suppliers, through a forum 

of suppliers; (iv) develop the practical knowledge on footwear design through a design center; 

finally (v) forming business companies and suppliers’ clubs (Monitor Company, 1994). 

3.1.4. The Textiles Cluster 

This cluster was once more rooted on low wages and was threatened by differentiated products 

on one hand and lower cost products on the other hand. This situation had a strong impact on 

the profitability of the companies in this cluster, given that both the return on equity and return 

on assets decreased (1990-1992) from 5,9% to 2,6% and from 2,1% to 0,9%, respectively 

(Monitor Company, 1994, p. 186). 

Looking once again at the industries that export the most in Portugal, the textile industry, 

represented by the economic activity code 6109 (T-shirts e camisolas interiores, de malha) was 

responsible for 608,6M €, in 2011 (Statistics Portugal, 2012b, p. 22). Moreover the textile and 

clothing industry had a significant weight on the Portuguese since it contributed for 4,3% of the 

total employment, as well as contributing with 11,8% of total manufacturing exports (Amador 

and Opromolla, 2009). This industry is once more located in Portugal’s northern regions, a 

conclusion that can be withdrawn from the fact that 64,34% of the companies operating in the 

textile industry are located in the NUTS region Norte (CENIT - Centro de Inteligência Têxtil, 

2009). 

The Porter Report’s suggestions were grouped into 5 large task forces: (i) improve productivity 

and production flexibility through consultancy actions; (ii) promote and teach Quick Response 

techniques (iii); create information services focused on design and teach design;(iv) incentivize 

cooperation among companies in order to revamp commercial processes, thus sharing risk and 

know-how; (v) creation of a textile association to organize more efficiently initiatives regarding 

the textile cluster. 
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3.1.5. The Wood Products Cluster 

In the Porter Report (1994, p. 195) the Monitor Company divided the industry’s products into 

three different types: average value added (building materials, baseboard), high value added 

(furniture, components, parquetry, etc.), and low value added (pallet components, boxes and 

wood window shutters). 

When analyzing this industry the Porter Report concluded that the wood products cluster 

accounted for 12% of the industrial GDP, 9% of the Industrial employment and 11% of all 

Portuguese exports. Besides these figures, the Porter Report also concluded that the 

Portuguese wood products cluster was mainly focused on competing based on lower costs. 

This industry is broadly composed by four sub-industries: cork sub-industry, wood sub-industry, 

furniture sub-industry and the pulp, paper and cardboard sub-industry (Associação para a 

Competitividade da Indústria da Fileira Florestal, 2010). 

Since the industry that is based on the forest crosses several activities, it is favorable to look at 

main indicators for each of those sub-industries.  

The sub-industries presented before were responsible for sales of 7,781M €, in 2008, and all of 

these sub-industries (furniture, cork, wood and pulp, paper and cardboard) had positive 

balances of trade. Moreover, in 2009 9,3% of Portugal exports were made by the forest industry 

(Associação para a Competitividade da Indústria da Fileira Florestal, 2010). 

In terms of employment, the industry was, in 2008, responsible for 1,8% of the total Portuguese 

employment, and employed 12% of the transforming industry total employment (Associação 

para a Competitividade da Indústria da Fileira Florestal, 2010) 

3.1.6. The Wine Cluster 

The first part of the Porter Report (Monitor Company, 1994, p. 129), which consisted of an audit 

to the Portuguese economy started by considering the wine as a relevant cluster due to two 

major factors: the wine cluster accounted, on average (1989-1991), to 7,3% of the production of 

the agricultural sector, and was responsible for 46,5% of the exports of the Portuguese 

agricultural sector. Furthermore, the wine sector also accounted, on average (1989-1991) for 

14,5% of the Gross Value Added by the Portuguese agricultural sector. The Porter Report also 

concluded that the Portuguese wines were “mainly low-quality ones, not carrying a brand” 

(Monitor Company, 1994, p. 159). 

The Portuguese wine industry congregates the different winemaking regions of Portugal. These 

regions are depicted in the figure 7, presented below: 

The main regions in terms of production in 2011 were Douro, Lisbon and Alentejo, producing 

each 23%, 17% and 17%, respectively of all the wine produced in Portugal (Instituto da Vinha e 



25 
 

do Vinho - I.P., 2011). Thus it can be stated that the Portuguese winemakers are mainly 

concentrated in three main regions. 

Figure 7. Portuguese wine regions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the terms of exports, the wine industry in 2011 accounted for 657,8€ Million and was ranked 

as the 9
th 

largest exporting economic activity in terms of value (Statistics Portugal, 2012b).   

When evaluating the Portuguese wine industry Porter and the Monitor Company (1994) created 

five task forces in order to pursuit changes in the Portuguese wine industry. These actions 

included: creation of an effective branding/image for the wines both in Portugal and abroad; 

enhance the global productivity of wine cooperatives; reduce costs in the vineyards; increase 

R&D activities and improve industry’s workers skills and finally improve the effectiveness of the 

institutional reform.  

Geographical indications| Designations of Origin 

Source: (Instituto da Vinha e do Vinho - I.P., 2009) 
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The industries presented in the sub-chapters above were taken from the Porter Report and 

should be part of the studying objects of the forthcoming dissertation stemming from this 

dissertation. Adding to these clusters, in the following steps other clusters should also be taken 

into account. 

As it was stated in chapter 3.1 the Porter Report picked industries based on four main criteria: 

(i) the cluster has a revealed comparative advantage above the 1994 Portuguese average RCA 

of 0,57%; (ii) cluster dimension in terms of the weight in Portugal’s GDP; (iii) transferability of 

the solutions crafted for a cluster to other clusters facing similar competitiveness issues and; (iv) 

potential to attain connections which have not been accomplished by the clusters. 

In the above sections an overview of the clusters picked in the Porter Report was given, 

including an introduction to the location of these clusters in Portugal, the main economic 

indicators such as employment, exports and weight in Portugal’s GDP. 

From that analysis it can be concluded that most of the industrial clusters studied in the Porter 

Report had a stronger foothold in Norte - NUTS II. Furthermore it can also be concluded that at 

the time of the edition of the Porter Report the clusters focused mainly on low strategies, being 

threatened by the increased share of lower cost countries. 

The following steps to be taken with regard to these clusters should aim at using the literature 

reviewed to write this chapter, namely the Portuguese statistical reports and specific reports 

written on each cluster, hence preparing the data to be used in the following steps of the 

dissertation.   
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3.2. Conclusions of the Clusters’ Presentation 

This work, as stated in its start aims at introducing two main topics: (i) the Portuguese clusters – 

an overview of the main economic indicators, location and a brief historical contextualization; 

and (ii) a literature review on issues involving clusters. 

The first chapter, this work’s introduction chapter, focused on providing the background of this 

dissertation, and did so by explaining the relevance of this topic and providing a brief historical 

introduction to Porter Report, conducted in Portugal between 1992 and 1994. 

The third chapter gives an overview of the clusters studied in the Porter Report. The clusters 

presented above were briefly analyzed in terms of two distinct periods: the period from 1992 to 

1994 and the present years, from 2009 to nowadays. Although the analyzed clusters are 

extremely relevant others should also be considered in the following steps taken within the 

scope of this dissertation. Moreover, the location and economic nomenclatures are briefly 

introduced in the third chapter, since there is a need to understand how this kind of information 

is organized in Portugal. 

The fourth chapter, the literature review, analyzed the main theories that are within the scope of 

analysis of clusters and laid the path to proceed with the prospective accomplishment of the 

cluster, especially regarding the cluster evaluation methods and examples.  

The objective of the forthcoming dissertation that stems from this work is two-folded: first, 

attainment of a cluster evaluation methodology and subsequently, the application of the cluster 

evaluation methodology to a relevant set of cluster. 

The ensuing steps should thus include, as stated in sub-chapter 1.4. a choice of a set of 

clusters to be evaluated later, a choice of which criteria to use in the evaluation method and a 

final usage of the evaluation method applied either to a specific cluster, or to a set of clusters 

with the intention of comparing the different evaluated clusters.   
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4. Cluster evaluation methods 

The following chapters build on what was stated above regarding the methodology. Firstly, the 

data that ought to be used will be introduced, in terms of its source and the indicators extracted 

from it. Furthermore, the dissertation will analyze the locations quotients of the industries 

presented in the previous chapter.  

In more detail, chapter 6 presents the Douro Region Wine Cluster (DRWC), which is the cluster 

that will be evaluated. The choice was done using the highest LQs of each industry.  

Chapter 7 focuses on two different frameworks that have been presented to evaluate clusters 

and creates a framework dedicated to DRWC. In addition to the cluster evaluation method, the 

evaluation indicators are also presented. 

The DRWC is finally analyzed in chapter 9, using the data from the Quadros de Pessoal (QP), 

the Porto and Douro Wine Institute (PDWI) and data from ADVID (Associação para o 

Desenvolvimento da Viticultura Duriense). 

Following this analysis, the dissertation presents an evaluation model. Later, the data on the 

chosen cluster will be applied to the evaluation model designed here. 

Finally some conclusions on the evolution of the chosen cluster will be presented, as well as 

conclusions on whether the DRWC attained the objectives firstly proposed by the Porter Report, 

lastly some suggestions for further research and limitations to this dissertation will be presented.  

As it was stated above, this dissertation comes as a work focused on evaluating the 1994 Porter 

Report, and providing a cluster evaluation method for further studies. 

The Porter Report presented some deficiencies, namely when identifying a cluster’s 

geographical location. When identifying a cluster, the Porter Report did not identify a specific 

location for that cluster. A second question arising from the Porter Report is the lack of 

evaluation of clusters, especially in Portugal, as well as a robust evaluation method. 

4.1. The data to be used  

Data from the Quadros de Pessoal (QP), which is an annual mandatory employment survey 

collected by the Portuguese Ministry of Employment that covers all establishments with at least 

one wage earner .The data conveyed in this survey focuses on two main aspects: 

establishment itself (location, economic activity and employment), the firm (location, economic 

activity, employment, sales and legal framework) and each of its workers (gender, age, 

education, skill, occupation, tenure, earnings and duration of work). At the present the QP 

gathers information of a sample of 250000 firms and 2.5 million employees (Carneiro and 

Portugal, 2006). Variables presented in the QP span from 1985 to 2009 and include the 

following (Ministry of Employment and Social Security - Portugal, 2010): 
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- Firm specific information: geographical regions and locations, industry (CAE – (Código 

de Actividade Económica)), legal setting, foreign ownership (share of equity held by 

foreign nationals), sales (previous years), ownership type (equity owned by foreign, 

private or public parties), firm size (size of workforce) and number of establishments; 

- Workforce – specific  information: education, schooling, qualification level, date of 

admission into the company, labor earnings, worker qualifications, gender, age, tenure 

with current firm, hours of work, working time, part-time status, highest completed level 

of education, monthly wages, occupation, subsidies, professional status, skills, 

information about collective wage bargaining, promotions type of collective agreement, 

personnel on short-term leave. 

Adding to the data from the QP, this work also uses data from the Port and Douro Wine Institute 

(PDWI), specifically data regarding exports, in terms of volume, revenue, price per liter and 

countries of destination. The PDWI was founded with the goal of promoting the quality control 

and quantity of Port Wine, thus regulating the production process, as well as protecting the 

regions denominations of origin and the Douro geographical indication. 

4.2. Cluster evaluation methods 

The cluster evaluation method to be applied in this dissertation comprises certain characteristics 

that ought to be explained. The first concept is evaluation (applied to enterprise and policy), and 

this concept will be defined, its benefits and shortcomings as well as defining ex-post 

evaluation. 

The OECD’s Development Assistance Committee (2010, p. 22) defines evaluation as  “the 

systematic and objective assessment of an on-going or completed project, program or policy, its 

design, implementation and results. The aim is to determine the relevance and fulfillment of 

objectives, development efficiency, effectiveness, impact and sustainability. An evaluation 

should provide information that is credible and useful, enabling the incorporation of lessons 

learned into the decision– making process of both recipients and donors. Evaluation also refers 

to the process of determining the worth or significance of an activity, policy or program.  

Assessment should thus be as systematic and objective as possible, of a planned, ongoing, or 

completed development intervention. Evaluation in some instances involves the definition of 

appropriate standards, the examination of performance against those standards, an 

assessment of actual and expected results and the identification of relevant lessons”. Thus, 

evaluation is a valuable tool to know if a certain decision was worth pursuing.  

Batterbury (2006) ascertains the benefits of policy evaluation as manifold, since it provides a 

rationale for enterprise policy interventions, facilitates the setting of program targets and also 

provides a way to ensure the “value for money” of that policy. Finally Lenihan (2011) considers 

policy evaluation as a means of supporting “informed decisions” regarding the sound allocation 

of funds. 
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For the purpose of this work, the type of evaluation to be produced should be an ex post one, 

since the “program”, as started by the Porter Report was initiated in 1993. Ex-post evaluation, 

as defined by the OECD is the evaluation of a development intervention after it has been 

completed (Development Assistance Committee, 2010).   

The cluster evaluation method to be used hereinafter will be based on a logic model, which is 

defined by McLaughlin and Jordan (1999) as a description of logical linkages among program 

resources, activities, outputs, customers reached, and short, intermediate and longer term 

outcomes. The logic model originated at United States Agency for International Development 

(USAID), in the 70’s as a tool to evaluate its projects (Bell, 2000) 

The components of a logic model are, as defined Savaya and Waysman (2005) the ones shown 

in figure 8:  

Inputs – are the human, financial, organizational, and community resources that need to be 

invested in a program so that it will be able to perform its planned activities.  

Activities - what the program does with the inputs; the processes, events, and actions that are 

an intentional part of the program implementation. 

Outputs - the direct products of program activities and its inputs. Both the outputs and the 

activities should be analyzed using a bottom-up approach, such as an industrial survey (Wren, 

2007) 

Outcomes/impacts - the benefits or changes in the program’s target population; for example, 

changes in knowledge, perceptions, attitudes, behavior. These are also relevant on the long run 

and should be analyzed using a top-down approach (Wren, 2007). 

Figure 8. Logic Model example 

Source: (Savaya and Waysman, 2005) 

The logic model seems to be the preferable method to evaluate clusters since it takes an 

holistic approach, not narrowing the study to an isolated agent, and also considers wider socio-

economic benefits (Lenihan, 2011). Besides looking at the clusters itself the logic model also 

takes a comprehensive approach as what to evaluate, since it evaluates not only the 

performance of clusters (as defined by financial performance alone) but all the logic chain, 

starting from inputs. 

Despite being used in several fields of knowledge, the logic models have now been used in the 

fields of industrial policy. The two main articles to be used in this dissertation present examples 
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of logic models applied generally to clusters and enterprise policy, also. Lenihan (2011) 

presents a logic model which focuses on the so called new enterprise policies, in which clusters 

are included.  

Despite being a valuable tool for this dissertation Lenihan’s work is not directly applied to 

industrial clusters, as opposed to Kind and Köcker’s (2011), that have created a cluster-specific 

evaluation system.  

4.2.1. A general method for enterprise policy evaluation 

As aforementioned, Lenihan (2011) presents an evaluation model for the new enterprise 

policies (these policies center itself on R&D, innovation and education, thus viewing cluster as 

“fundamental policy framework”). Adding to this characterization, the new enterprise model 

“frequently operates as a part of a network” and the performance of these companies is 

sometimes measured in terms of innovation. Finally, the companies that are part of this 

distinction of a “new enterprise model” focus greatly on international production networks, as 

small and medium enterprises seek to internationalize.  

The resulting evaluation method and application to the Portuguese case stems mainly from two 

works:  

Hart, Lenihan and Lynch (2009) have also developed a framework that precedes the model 

designed by Lenihan (2011) presented in this dissertation, which is aimed at enterprise 

networks. 

A framework will be the starting point to evaluate the clusters, and two models are presented 

below, in figure 9, Kind and Köcker’s framework is presented and in figure 10 Lenihan’s 

framework is presented. 

Figure 9. Cluster and Network Evaluation Model 

 

 

 

 

 

 

 

 

Source: (Kind and Köcker, 2011) 
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Figure 10. Logic Model for “new enterprise” approaches 

 

 

 

 

 

 

 

 

Source: (Lenihan, 2011) 

 

4.2.2. Evaluation concept for clusters and networks 

The other article that serves as a starting point for the development of a cluster evaluation 

method is Kind and Köcker’s Evaluation concept for clusters and networks - Prerequisites of a 

common and joint evaluation system (Kind and Köcker, 2011). This evaluation method is rooted 

in some considerations: applicability and validity for the evaluation of any cluster, appropriate 

mix of methodologies, transparency and acceptance of the evaluation process, practice oriented 

and implementable recommendations, compatibility to already existing monitoring/evaluating 

systems, tolerable effort, mutual learning and evaluation interval (Kind and Köcker, 2011). 

Moreover, this evaluation system considers three different dimensions of cluster policy 

intervention. These dimensions are: framework conditions (infrastructures, labor force skills, 

institutions, work migration and taxation), cluster actors and the CMO.  

Furthermore the authors also define which subjects are to be evaluated: cluster policies, 

(designed and applied by the policy-makers and program owners), cluster management 

(supports the dynamics among cluster actors) and cluster actors (companies, research 

institutions, universities and other significant actors in the same geographical space) (Kind and 

Köcker, 2011). 

The Kind and Köcker’s model assumes four steps: “1) the identification of evaluation targets, 

specification of the evaluation subject and agreement over evaluation criteria. This takes place 

in close cooperation with different stakeholder groups. In the next step 2) the evaluation is 

carried out and the results are then 3) discussed and reflected. During this stage of the 

evaluation process, again the stakeholder groups are closely involved and during joint working 
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processes new perspectives for further improvement are derived. The evaluation is 

accomplished 4) with the documentation of results including recommendations.” 
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4.3. On the clusters to be evaluated  

As it was mentioned, the initial sample of clusters was taken from the Porter Report. The report 

included six clusters: wine, tourism, automobile, footwear, textile and wood products. This 

chapter’s goal is to choose which cluster ought to be evaluated further ahead in this work. The 

choice of clusters will be based on which clusters are the most specialized clusters. To attain 

this goal some metrics should be used: the literature on the field points out one main metric: the 

LQ. Although other metrics are also suggested, such an Input-Output matrix, there was no 

available data on this issue, to the level of detail which has been used throughout this work 

(NUTS III). 

Isserman and Andrew (1977) define LQ as the “ratio of an industry’s share of the economic 

activity of the economy being studied to that industry’s share of another economy”. When the 

LQ is used, the shares of industry (in a country and in a region) are computed using the 

employment data. 

The formula to obtain the LQ is given below, in equation (2):  

     

   
  
  
 

        (2) 

Where the numerator measures the concentration of employment in a region i in sector k and 

the denominator measures the concentration of the sector k employment in the whole country. If 

the LQ equals 0, there is no employment of the studied industry in the region, if the LQ equals 

1, then the region’s employment in a certain industry equals the country average for that 

industry. Finally, if the LQ is larger than 1, then the region displays stronger employment in that 

industry than the national average. 

Several authors have defined a threshold for the LQ. Isaksen (1997) defines a minimum value 

of 3 for the LQ to a certain agglomeration a cluster. In a work done for the British Department of 

Trade and Industry, the authors considered a cluster any agglomeration that presented a LQ 

above 1.25 (Miller et al., 2011). Several authors also consider 2 to be a threshold figure for the 

LQ (Sölvell, 2009; Sölvell et al., 2008). Moreover these authors also use other metrics to identify 

clusters besides the LQ above 2; these include having at least 10000 workers in the region of 

study, and the industry of study should account for at least 3% of total employment of the 

studied region. Guimarães, Figueirdo and  Woodward (2009) stated  that location coefficient is 

typically constructed with employment data, the measure is the ratio of two shares: the 

employment share of a particular industry in a region and the employment share of that industry 

in a wider area, such as a country. Researchers usually assume that if the quotient is above 

one, then the industry is concentrated in the region. Albeit being an easy to use metric, the LQ 

also presents some shortcomings: being too simple, using data only about the specified 
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industry, without having any relation with the population size, industry size and industry spatial 

distribution (Liao, 2011). 

The method of choice of clusters will be based on the highest LQ, as the higher the LQ, the 

more preponderant an industry is for a certain region (Rodrigue et al., 2006).   

Some examples of the usage of LQ are also given: an example of the utilization of this method 

was pursued by Braunerhjelm and Carlsson (1999), in which two locations are compared (Ohio, 

US and Sweden). The study considers a cluster when it presents a LQ above 1.3.  

Another example of cluster identification is shown in Santos (2011). This work is focused on the 

identification of a tourism cluster in the NUT II region of the Algarve. This work attains the 

identification by using several metrics: in terms of agglomeration (Gini Coefficient and the LQ) 

and in terms of linkages between agents (I-O Matrix, matrix of capital flows and the tourism 

satellite account). For purposes of simplification, the present dissertation will solely focus on the 

LQs. 

Eurostat (2013) has also published a study on the specialization of the European regions. This 

study was done using employment and company data and had a NUTS II regional base. This 

study is a good starting point since this chapter aims at finding the most clustered regions in 

Portugal as to know which the clusters to evaluate are. Albeit this study is helpful, this 

dissertation intends to reveal the most clustered locations in terms of the NUTS III, and also in 

terms of more specific industries, as opposed to three groups used in the Eurostat study 

(agriculture, industry and services).  

Other authors have also identified clusters in Portugal. An example of that is given by the 

Departamento de Prospectiva e Planeamento, in which some clusters in Portugal are identified 

(2006); this study considers the north and center’s coast as strong exporting regions, and 

having low qualifications. In the center and southern regions the qualifications are higher (when 

compared with the northern regions); nevertheless the southernmost regions are mainly 

focused on tourism activities. Finally this report locates the textiles, leathers, habitat (which 

includes construction and metallic-ware production, wood, paper and cork), polymers, and 

equipments, automobile and information and communication. 

Some works have focused on the topic of the Portuguese LQs. Oliveira, Dores and Sarmento 

(2011) have analyzed the LQ for the wood products sector only; Chorincas (2003) has taken a 

deeper approach and has analyzed several industries for all the NUTS III regions in Portugal.  

From a literature skimming, it was possible to deduct that the Wood Products, Textiles and 

Footwear, Tourism, Wine and Automobile all have associations that represent the companies in 

these sectors. Nevertheless only the DRWC association calls itself a cluster organization.  

Thus this dissertation shall take the following steps as to ascertain in which regions are the 

clusters located: 
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1. Definition of the industries to study and its CAE codes – the CAE codes are presented in 

the appendix A and have been chosen based on the industries studied by the Porter Report.  

2. Definition of the regions – the regions used in the following steps of the dissertation are the 

ones presenting the highest LQ. The chosen regions are included in the NUTS III regions of 

Portugal and are presented in the appendix B. 

By defining the regions beforehand it will be possible to streamline the evaluation process and 

by using a small group of clusters it will be possible to reduce the workload and focus mainly on 

the cluster’s evaluation.  

Given the initial 6 clusters proposed: Tourism, Automobile, Textile, Wood products, footwear 

and Wine, this work reduced this group to 5. This reduction happened since the Tourism 

industry is one composed mainly by services, thus not fitting in the definition of industry, where, 

simply put, a raw material is transformed into a final product. 

The remaining industries were the ones subjected to an analysis in order to choose the one of 

those clusters that should be evaluated. As it was previously stated, Isaksen (1997) states that 

in order to be a cluster, an industrial agglomeration should obey a certain set of rules: 

- LQ above 3, since a higher LQ represent a stronger cluster. 

- Locations with an employed population above 10000 people or a value proportional to 

0,1% of a  country’s population. 

- Percentage of employment in the industry is above 3%, in the studied region. 

As it can be seen below, in Figure 9, the industrial clusters that remained after the first 

limitation, have different LQs, being the lowest the Automobile cluster in the NUTS III region 

Península de Setúbal and the highest, the DRWC. As it is displayed in the Figure 9, seen 

below, the DRWC remains with the highest LQ from 1995 to 2009. Thus it can be concluded 

that this cluster has been constantly having higher employment in the wine industry than that of 

the country. One can also notice that while the 4 clusters other than wine have a relatively 

stable LQ, whereas the DRWC increased its LQ by 10,9 points, in 14 years. 

Moreover, the DRWC also obeys the other principles proposed by Isaksen. Its employed 

population averaged (1995-2009), 26 804, thus outnumbering the figure of 10.000 employed 

inhabitants proposed by Isaksen. Besides this, the percentage of people employed in the 

industry also accounts for more than 3% of the population in the region, averaging 7% from 

1995 to 2009. 

Another relevant difference between the DRWC and the other clusters lies in the fact that the 

DRWC presents a CMO which focuses only on the DRWC, as opposed to other sector 

associations, which have a national foothold: AIFF (Associação para a Competitividade das 

Indústrias da Fileira Florestal), APICCAPS (Associação Portuguesa dos Industriais de Calçado, 

Componentes, Artigos de Pele e seus Sucedâneos), CEIIA (Centro para a Excelência e 
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Inovação na Indústria Automóvel), Associação Pólo de Competitividade da Moda / Portugal 

Fashion Cluster (APCM). 

Santos (2011) presents a complementary way of identifying an industrial cluster, through the 

usage of an Input-Output Matrix, and thus discovering which support industries were linked to 

the main industry. As opposed to Santos’ work, this work cannot apply this model since there is 

no input-output data available at the NUTS III disaggregation level. 

In conclusion, the information presented in the graph below is consistent  with the conclusions 

taken by Chorincas (2003). Chorincas identifies each location’s strongest industry, by 

presenting the region’s industries with a LQ above 2. The Porter Report industries are scattered 

throughout the country, as opposed to Chorincas clusters: Textile (includes Textile and 

Footwear) (Cávado, Ave, Tâmega, Entre Douro e Vouga, Serra da Estrela and Cova da Beira), 

Wine (Douro, Lezíria do Tejo, Alto Alentejo), Wood (Tâmega, Entre Douro e Vouga, Pinhal 

Interior Sul) and Automobile (Minho Lima, Baixo Vouga, Dão Lafões, Península de Setúbal and 

Lezíria do Tejo). 

Nevertheless, Chorincas work is not as detailed as the one this dissertation pursues, given that 

that work only uses the CAE with 2 digits, as opposed to this work’s usage of 5 digits.  

Henceforth, this dissertation will evaluate the DRWC, since it has not only scored fairly above 

the remainder clusters in terms of LQ, but also due to the fact that the DRWC is the only cluster 

that presents a CMO - ADVID, which is not an industry-wide association but a region-specific 

wine industry. Moreover, ADVID was considered by the Ministry of Environment and the Ministry 

of Economy as the CMO. 
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Figure 11. Locations Quotients in selected regions, from 1995-2009 

Source: Quadros de Pessoal, Author’s calculations 

  

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Península de Setúbal - Automobile 1,9 2,2 2,2 2,2 2,2 1,4 2,4 2,4 2,2 2,0 1,9 1,8 1,8 1,8 1,8

Ave  - Textiles 5,2 5,5 5,4 5,7 5,8 5,8 6,1 6,5 6,4 6,6 6,9 7,2 7,4 7,6 7,7

Entre Douro e Vouga - Footwear 10,1 10,4 10,3 10,3 10,8 11,3 11,4 11,8 11,5 10,7 11,3 10,9 11,2 11,2 11,2

Pinhal Interior Sul - Wood products 9,1 9,6 9,6 8,9 8,7 9,0 7,6 7,0 6,3 6,9 7,1 7,7 8,0 7,6

Douro - Wine 12,0 17,8 16,1 19,3 16,7 15,8 16,7 16,3 18,8 20,3 21,0 22,2 22,0 23,1 22,9
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5. New model and Description of indicators 

5.1. A new cluster evaluation method  

As it was aforementioned, one of the main goals of this dissertation is to develop a cluster 

evaluation method. The previous subchapters laid the cornerstones of the model: the usage of a 

logical a model as a means of evaluating clusters. The model built in this dissertation shall, as in 

most logic models, be comprised of four pillars of evaluation: inputs, activities, outputs and 

impacts and is presented in Figure 13.  

The objects of evaluation vary in each pillar. The first pillar, inputs, focuses mainly on the 

clustered companies’ inputs, the second pillar, activities focuses on the cluster organization 

management, specially its knowledge management. Thirdly, the outputs concern short term and 

medium term, company centered performance results. Lastly, the impacts concern the long 

lasting and region wide outputs which are related with the cluster’s companies. The rationale for 

the choice of each of the indicators is presented in the next subchapter. 
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Figure 12. Cluster Evaluation Method 
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Evaluation Object: 
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Nature Of The Cluster; LQ for the cluster; 
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5.2. Indicators to be used 

This chapter should present and define the indicators, as well as the method to carry on their 

evaluation. The indicators used in the model were chosen based on the available variables from 

in the data presented in the QP, having been later computed. The choice of these indicators 

was done not only from the initial indicators, but also using the relevant literature on this matter, 

as it is shown below 

These indicators have been chosen since the studied literature has focused on it (Dauth, 2010; 

Diez-Vial, 2011; Wennberg and Lindqvist, 2008) and also for the fact the QP present this 

variables .  

The choice for these indicators has also been influenced by the literature that presents clusters 

as a means to improve competitiveness and regional employment. 

An ample set of  Indicators to evaluate clusters is presented by Köcker, Christensen and 

Lämmer-Gamp (2012), as an addition to the work done by Kind and Köcker (2011). The 

European Cluster Excellence Initiative (VDI/VDE innovation + Technik GmbH, 2012) also 

presents some indicators, which are, nevertheless, aimed at labeling clusters. 

Stemming from a logic model perspective, Köcker, Christensen and Lämmer-Gamp (2012) 

present a set of indicators organized into a logic model. The main pillars of that logic model are: 

input and output, outcome and impact. “Input and output indicators are typically the focus of 

cluster organizations. Output and outcome are typically the focus of cluster actors and cluster 

program owners. Finally, outcome and impact are typically the most relevant indicators for 

policy makers.” Another set of indicators is presented by Pro Inno Europe (2012). This set is 

mainly focused on innovation, since its objective is “comparative assessment of the innovation 

performance of the EU27 Member States and the relative strengths and weaknesses of their 

research and innovation systems”. Despite being focused on a country’s innovation system it 

provides a comprehensive set of indicators; this set is divided into 3 groups of indicators: 

enablers (human resources; open, excellent and attractive research systems, finance and 

support), firm activities (firm investments, linkages and entrepreneurship and intellectual assets) 

and outputs (innovators and economic effects). 

Hence, the new evaluation method presented in this work stems from the aforementioned 

frameworks, mainly the ones that evaluate R&D activities throughout Europe. However, it adds 

other types of indicators, mainly the ones focused on employment. 

In conclusion, and having in mind the QP focuses mainly on employment issues, which 

nowadays is an issue of paramount importance, the evaluation will focus greatly on that topic.  

The following subchapters present the indicators to be used in the cluster evaluation method. It 

is, as it was mentioned before, organized as a logic model, nevertheless, it starts with a general 

presentation of the cluster. 
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5.3. General Information on the Cluster: 

This first point should present general information on the cluster, namely information on the 

following topics: 

- Description of the region; its population, and its geographical characteristics.  

- Presentation of the CMO 

-  Age of the CMO and its legal form. 

 - Legal form of the cluster – either it is a pro profit organization, or another type of organization 

-  LQ for the cluster – as calculated above 

-  Number of companies by Industrial code in the DRWC, from 1995 to 2009. 

- Number of companies per year – aggregate number of companies in the DRWC, from 1995 to 

2009. 

5.4. Inputs 

Inputs are elements inserted into a system in order to make it work. Hence in this dissertation, a 

cluster’s inputs are the human factor, in terms of employment, and the financial resources 

available for the companies. 

Employment 

- Employment in DRWC – number of employees in the NUTS III Douro region, working in the 

wine related industries, from 1995 to 2009. 

- Employment creation in the DRWC – year on year – employment creation relative to the 

previous year, from 1995 to 2009. 

- Average number of employees per company – DRWC and Portuguese Wine Industry (except 

DRWC) – total number of employees divided by the total number of companies, from 1995 to 

2009. 

Financial resources  

- Average equity by firm in the DRWC and in Portugal – Total equity of firms divided by the 

number of firms, from 1995 to 2009. 

- Companies with foreign held equity in the DRWC – number of companies with foreign held 

equity, from 1995 to 2009. 

- R&D investment by NUTS III region; R&D Capital expenditure   
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5.5. Activities  

To Lenihan (2011)  and Kind and Köcker (2011) clusters are seen as clusters initiatives since 

they are in some way incentivized by public entities or other cluster organizations. The 

indicators regarding activities are dependent on the information supplied by the agents in the 

cluster, most specifically by the CMO. 

Events - Number of cluster events and workshops - divided by types of events - conferences, 

training sessions, active participation in networks;  

Number of Meetings – number of meetings between cluster managers, company managers, 

academic, agencies, face-to-face. 

Collaboration - Number of strategic alliances, joint ventures and collaborations (Learmonth et 

al., 2003). 

Communication - Website visits and the CMO’s relation with the media, either it has a website, 

number of visits. 

5.6. Outputs/Outcomes 

Lenihan’s (2011) view includes a category with a list of several short and medium term 

indicators: 

Regarding innovation, R&D Outcomes:Number of patents (European Patent Office -  , number 

of patents/worker (Andersen et al., 2006) and number of scientific publications. 

Company’s Financial performance (from Quadros de Pessoal): 

Since the  QP only have information on sales, this dissertation will use this variable, as well as a 

size controlled variable, Average revenues/employees in the cluster’s companies. 

- Revenues per company, in the region, from 1995 to 2009. 

- Average revenues per employee in the region – sum of revenues in the DRWC and in the 

National Wine Industry divided by the number of employees, from 1995 to 2009. 

5.7. Impacts/Long term results 

The impact of the cluster in a region in this dissertation will be measured through the usage of 

some regression models on the panel data taken from the QP. These models will be presented 

ahead. 

Kind and Köcker (2011, p. 5) conceptually present what should be encompassed in the 

evaluation pillar regarding impacts and long term results and state that ““Impacts” are the 

results caused by a policy intervention that do not occur in the target group. Impacts can only be 
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measured (if at all) beyond the target group in so called social systems in particular in 

organizations, social areas (e.g.: regions, neighborhoods) or in networks of actors within policy 

fields (e.g.: qualification system of a federal state, health system of a nation). Impacts in the 

contexts of clusters usually mean effects on the economy, society and/ or environment” 

Whereas Lenihan  (2011) states that impacts are issues that are pertinent in the short, medium 

and long term, and include positive and negative impacts on society more broadly. Accordingly, 

the following indicators try to grasp the long term evolution of the cluster in social and economic 

terms. 

Entrepreneurialism  

- Entry and exit rates for new companies in the DRWC and in the overall Portuguese 

wine industry – number of companies aged one year and less that focus on wine industry 

activities divided by existing companies in the same industry, from 1995 to 2008  (Organization 

for Economic Co-Operation and Development, 2010) 

- New companies per year – number of companies aged one year or less, in the DRWC 

and in Portugal, from 1995 to 2009, from 1995 to 2009. 

- Employees per new company – number of employees per new company (aged 1 year 

or less), from 1995 to 2009. 

Economic indicators  

- Gross Value Added (GVA) by NUTS III region, from 1995 to 2009, sourced from 

Statistics Portugal. GVA is output at market prices minus intermediate consumption at 

purchaser prices (Eurostat, 2013b). 

- GDP per capita by NUTS III, from 1995 to 2009, sourced from Statistics Portugal. GDP 

per capita is equal to the sum of the gross value added of all resident institutional units 

(i.e. industries) engaged in production, plus any taxes, and minus any subsidies, on 

products not included in the value of their outputs, divided by the population considered. 

- Exports – this information comes from the PDWI and focuses on the volume, in liters, 

the revenues, in Euros, the price per liter and the number of destination countries where 

Douro Wines are exported to. This data only concerns the years 2006 to 2012 

(Provisional), and was not used in the regressions. 

6. Empirical Analysis - Evaluation of the DRWC 

This chapter should make use of the methods described above to evaluate the cluster itself. 

6.1. Data construction and variables 

The data used was collected from the database QP, and spans from 1995 to 2009. The data 

was then subdivided by companies: companies operating in the wine industry, whose CAE’s 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Intermediate_consumption
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Value_added
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used from 1995 to 2006 were 01132, 15931 and 15932: Viticulture, Production of ordinary 

wines and liqueurs and production of sparkling wines. From 2005 to 2009 the codes changed to 

1210 (Viticulture), 11021 (Production of ordinary wines and liqueurs) and (11022) Production of 

sparkling wines). Besides this data set, the following analysis also uses data on companies with 

the aforementioned codes in the remaining wine producing NUTS III regions in Portugal. 

This initial step aims at providing a general picture of the DRWC. The figure presented below, 

Figure 14 shows the evolution of the number of companies, by industrial code, in the DRWC, 

from 1995 to 2009. The figure shows that activity of viticulture (01132 and 01210) has the 

largest number of operating companies and a significant growth from 1995 to 2007, the year in 

which the indicator stabilized. The following step in winemaking – production of ordinary wines 

and liqueurs (15931 and 11021) follows a similar trend, although its values are regularly inferior 

to the values of the companies in viticulture. Finally, the production of sparkling wines (15932 

and 11022) does not face any significant growth throughout the years, averaging 11 sparkling 

wine producers throughout the presented time span.  
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Figure 13. Number of Companies by Industrial Code, in the DRWC 

 

 

 

 

 

 

 

 

 Source: QP 

The DRWC is the main wine producing region in Portugal, producing not only the world-famous 

fortified Port Wine, as well as a myriad of table wines.  

The region of the Douro has been a place where wine has been produced since Roman times, 

and the classification of the Douro region as the first demarcated region in the world dates back 

to 1756, having also been classified as world heritage site by UNESCO in 2001 (Rebelo and 

Caldas, 2013; Rebelo et al., 2010). Demographically, the region is characterized by an aging 

population (Rebelo et al., 2010), and it has been losing part of its population throughout the 

years. Its regional density was, in 2011, of 46,62 people per km
2  

(Rebelo et al., 2010), a figure 

which decreased greatly from the 1960’s figure of 76,5 people per km
2
. 

This work considers the CMO for the Douro Region to be ADVID – Associação para o 

Desenvolvimento da Viticultura Duriense – DRWC. 

ADVID thus focuses on: 

- The study, experimentation, demonstration and divulgation of viticulture techniques applied to 

the specific characteristics of the Douro Demarcated Region. The DRWC aims at increasing the 

DRWC’s wines’ competitiveness and quality. These aims ought to be attained in cooperation 

with several types of organizations such as: private, public, national or foreign. Thus, the 

organization organizes events and studies, and aims at promoting R&D support activities, such 

as knowledge management, idea management and R&D opportunity management. Within its 

support of R&D activities ADVID promotes execution of the necessary activities to develop R&D 

projects, such as knowledge transfers, planning, preparing and executing lab analysis and 

simulation of real life conditions. 
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On the information side, ADVID collects treats and divulges information which might be relevant 

for the winemaking activity as well as disseminating technical and scientific knowledge as to 

create value and sustainability for the winemaking activity in DDR (Douro Demarcated Region). 

ADVID also promotes the integrated protection and production, biologic production mode, 

technical support of the produced wine, as well as the promotion and defense of the 

environmental and landscape patrimony of the DDR. 

Finally, ADVID also organizes and maintains services which are of the associates’ interest, such 

as soil and grape analysis and weather forecasts. 

6.2. Inputs 

6.2.1. Employment data: 

Employment in the DRWC has increased steadily every year since 1995 until 2007. From 2008, 

with the impact of the Great Recession, the employment has been reduced. Nevertheless, the 

DRWC has increased its employees by a factor of five (1995-2007).  Employment in the DRWC 

– number of employees in wine-related companies in the Region Douro NUTS III is shown in 

Figure 15. 

Figure 14. Employment in the DRWC, 1995-2009 

Source: QP 

Figure 16 depicts the creation of employment in the DRWC, and reinforces the analysis made 

above regarding the total employment in the DRWC. The variation in total employment in the 

DRWC has been negative since 2006, thus showing the slowdown of economic activity, which 

in turn reduced the employment in the DRWC. The 2005 peak may be related to an abnormally 

good agricultural year, which demanded the hiring of more people. 
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Figure 15. Employment Creation in the DRWC and Portugal Wine Industry, YoY, 1995 - 2009 

Source: QP 

The figure below, figure 16 presents the average number of employees per company. Two main 

facts may be taken from reading the figure: both the DRWC and the non-DRWC wine industry 

companies follow a similar trend throughout the years, as both datasets have a peak in 1996, to 

which follows a constant reduction of employees per company; the DRWC companies have less 

employees per company than the Portuguese non-DRWC companies. This may stem from the 

fact that the average land plot in the North of Portugal is smaller than those in the rest of the 

country and it also may be deemed to the technical advancements made in the DRWC.  

Figure 16. Average number of employees per company, DRWC and Portugal 

Source: QP 
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6.2.2. Financial Inputs: 

Equity  

The figure shown next, Figure 17 shows the average equity by firm. Firstly one can see there is 

an odd value in 1996, that is almost three times larger as the previous year’s (1995) figure. It is 

also possible to conclude that the average value of equity remains fairly constant throughout the 

years until 2003. From 2004 onwards a decrease on average equity occurs, thus slashing the 

average equity by less than half of what it was during the years 1997 to 2003. Finally, one may 

conclude that the companies in the DRWC have seen their equity greatly reduced since 2004. 

Figure 17. Average equity by Company in the DRWC 

 

 

 

 

 

 

 

Source: QP 

Foreign-Held equity 

The data regarding the country of origin of the equity is quite reduced and thus the conclusions 

that may be taken are quite limited. Nevertheless, and despite the small sample of companies 

with foreign held equity it is possible to verify that there has been a strong increase following the 

year 2004 (from 3 to 6 companies), as it is shown in figure 18. This increase might be tied to the 

adoption of the Euro, which facilitated the flows of money across the EU countries. 

Figure 18. Companies with Foreign Held Equity 
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6.3. Activities Evaluation 

Data coming from ADVID’s Activities Report focuses on divulgation, communication and 

education: This work thus should focus on some specific categories of ADVID’s divulgation, 

communication and education activities: The data presented below stems from ADVID’s Annual 

Activities and Accounts Report (2008, 2010, 2011, 2012), limited to the years 2010 to 2012.  

Divulgation and communication within the Cluster is subdivided into four different indicators: 

- Published and Presented Works – number of published and presented scientific 

- Meetings 

- Media appearances  

- Webpage meetings 

Education: 

- Training (provided to Cluster Members): is divided in two education options; the Wine 

and Spirit Education Trust level 3/4 and education courses for winegrowers. 

The following table (table 1), presents data on both these options, divulgation and 

communication, and education: 

 

Table 1. ADVID's Activities 

Source: (Associação para o Desenvolvimento da Viticultura Duriense, 2008, 2010, 2011, 2012) 
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A comment on the table should be made, since no data for 2009 was available through ADVID’s 

website and the data also runs for a very short span, thus not making it possible to include the 

data in the following regressions. Nevertheless this data allows concluding that a focus on R&D 

and a more technical approach has been taken by the agents in the DRWC. Finally, the data 

shown above only evaluates the existence or non-existence of relevant cluster activities; thus 

added information on the quality of these activities should be supplied and evaluated. 
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6.4. Outputs 

6.4.1. Companies 

The figure below, Figure 19, displays the aggregate number of companies in the chosen CAE in 

each year. As it can be concluded, from 1995 until 2004 the number of companies increased 

steadily. In 2005 this figure largely increased, almost doubling when compared with the previous 

year. From 2008 the number of companies slightly reduces, as it happened with employment. 

Figure 19. Number of Companies per Year, DRWC 

 

 

 

 

 

 

 

Source: QP 
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Figure 20. Average Revenue per Employee 

 

 

 

 

 

 

 

Source: QP 

From the figure below (Figure 21) it is possible to affirm that the companies producing sparkling 

wine in the DRWC have remained stable throughout the years (15932 and 11022 “Production of 

sparkling wines”). On the contrary, both the number of companies focused on viticulture (01132 

and 01210) and on the “Production of ordinary wines and liqueurs” (15931 and 11021) seems to 

have grown similarly. The largest share in the number of companies has belonged to the ones 

with the codes 15931 and 11021, and the aggregate number of companies with this code has 

increased steadily until 2006, a year in which the number of these companies have halted, 

except in 2007, retaking this path 2008. 

Similar to these companies, the ones focused on Viticulture have also experienced growth, from 

1995 until 2007. From 2007 onwards, the number of companies which use the codes 01132 and 

01210 have remained constant. 

Figure 21. Sum of Revenues for the DRWC and Portuguese Wine Industry 

Source: QP 
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6.4.2. Exports 

The data shown below comes from the Port and Douro Wine Institute (PDWI), and is, as it can 

be seen, limited to the years spanning from 2006 to 2012 (the data from 2012 is Provisional).  

The data is divided into 3 main categories: Exports, in Liters and value, countries of destination 

and price of exported wine liter. Moreover, this data is also a proxy for the DRWC, since no 

DRWC export data is available. 

The data presented below, in figure 22, allows concluding that the exports of wine from the 

Douro Region have been steadily decreasing, after having peaked at approximately 

366.000.000 liters. From 2009 onwards the exports were evolved steadily, not reaching further 

than 330.000.000 liters per year, from 2009 to 2012 (pro). The exports, in terms of price, 

followed the same path as the exports in terms of volume. 

Figure 22. Exports of Douro and Porto wine, in Liters 

 

 

 

 

 

 

 

Source: PDWI 

Figure 23. Exports of Douro and Porto wine, in Value (€) 

 

 

 

 

 

Source: PDWI 
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per liter was reduced further, having reached a minimum price below 5€ in 2009. Until 2012 the 

prices have remained more stable, as it is shown in the Figure 24. 

Figure 24. Price of Liter exported, €/Liter 

 

 

 

 

 

 

 

Source: PDWI 

This indicator shows the pursuing of different markets for exportation since the European 

markets have been reducing their imports from the Douro Region, thus implying a focus on the 

World regions were aggregate consumption, and probably wine consumption may increase the 

most.  

Figure 25. Number of countries of destination for exports 
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6.5. Impact: 

Finally, this evaluation method analyzes the impact of the DRWC’s activities on employment in 

the wine industry in the region, entrepreneurship and the region’s companies' average sales. 

6.5.1. Entrepreneurship 

The following figures display data regarding companies aged one year or less. From a first look 

one may conclude that until the 2000’s the entry of companies in the industry was not 

significant, having peaked at 14 companies in Portugal and 4 in the DRWC, from 1995 to 2001. 

However, from 2002 onwards, the industry, both in Portugal and in the DRWC experienced a 

surge in the number of companies aged one year or less. Another interesting fact that stems 

from Figure 26 is the increase in the number of new companies in the Industry (in Portugal 

(except DRWC) and in the DRWC) from 2005 onwards. The same thought also applies to the 

number of employees in companies which are 1 year old or younger (Figure 27), since until the 

beginning of the 21
st
 century the number of employees per new company has been stable and 

reduced when compared with the 21
st
 century’s first decade in which there was an increase of 

employees per new company. 

Figure 26. New companies per Year, Portugal and DRWC 

Source: PDWI 

6.5.2 Employees in New Companies DRWC and Portugal 

Figure 27, which is presented below compares the employment in New Companies (1 year or 

less) in the DRWC and also in Portugal (except the DRWC), and as it is seen, the main 

breakthrough year is 2002, as the employment in wine-related companies peaked, nationwide. 

As for the DRWC, a similar increase is seen in the first decade of the 21
st
 century, having had a 
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Figure 27. Employees in New Companies, DRWC and Portugal 

 

 

 

 

 

 

 

 

Source: QP 

6.5.3 Entry and Exit rates in the DRWC  

The entry rates were computed using the total companies entering in the industry in a given 

year and the total companies already in the industry, whereas the exit rates were computed 

dividing the total number of companies leaving the industry by the remaining companies. 

Figure 28 presents the entry and exit rates for the wine industry in Portugal (except the DRWC) 

and the same computations for the DRWC. These figures were computed until 2008 since data 

for 2010 was not available, and thus it was not possible to find the companies that had exited 

the industry from 2009 to 2010. 

In this figure one can conclude that exit and entry rates are consistently higher than the entry 

rates, in both geographies (Portugal (except DRWC) and the DRWC). The only year when the 

entry rate was higher than the exit rate occurred in 2000, in the DRWC, whereas the overall 

Portuguese wine Industry has always had higher exit rates, when compared to the entry rates 

for the same dataset. Moreover, in 1997 the entry and exit rates for the DRWC matched, and 

the net entry rate was thus equal to zero. 

Finally, the figure reinforces the fact that the Portuguese economy had been slowing since the 

mid-2000, as the darker grey bars depicting the Portuguese wine industry (except the DRWC) 

exit rates show. Following a similar trend, the DRWC has also seen a steep increase in the exit 

rates from 2005 onwards, nevertheless, this figure is smaller than the Portuguese exit rate, and 

thus this may mean that the DRWC companies display higher resistance to negative economic 

conditions than their national counterparts. 
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Figure 28. Entry and Exit Rates - Portugal and DRWC, 1995-2009 

Source: QP 

6.6. Impact evaluation  

Finally, and to evaluate the impact of the several variables presented before, this dissertation 

displays some statistical models designed to recognize which variables are the most relevant 
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Proposition 2: a more clustered region, with higher employment in startups and also with 
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Data and methods: 

The data on the regions were taken from the QP database, and Statistics Portugal regional 

accounts’ data. The regions used were taken from the Portuguese NUTS III regions’ list, 

whereas the economic activity codes (CAE) were also taken from Statistics Portugal. The 

sample used is comprised of 30 NUTS III regions followed through 15 years (1995 to 2009). 

Though some regions have some missing data regarding employment in the region’s wine 

industry thus reducing the variable’s sample to 445 observations instead of the expected 450 

(30 regions times 15 years). 

Variables: 

The variables used in the below models are derived from the evaluation model created above 

and from the QP. The variables were divided into three groups: employment related, company 

related and region related. The employment related variables are, as the name exposes, 

concerned with the employment in the wine industry, in the region and also with the 

employment creation by new companies, thus focusing on the regions’ labor markets.  The 

variables which are related with the companies concern the structure of the industry in the 

different regions, presenting variables for the number of companies in the industry, in the 

region, number of startups founded; besides these variables, the companies’ variables also 

emphasize financial performance variables, such as average equity by firm, in the region and 

average sales by firm, in the region. Finally, the variables presented also focus on more 

regional-specific variables such as the region’s LQ, the existence of a CMO and the region’s 

GDP per capita. Finally, the variables are presented in Table 2. 
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Table 2. Descriptive Statistics 

 

The table shown above presents the main statistics for the variables used in the models 

displayed ahead. In the employment variables, it is possible to conclude that the average 

number employees in the wine industry per region have averaged 347 people per NUTS III 

region, whereas each new company that is founded has added, on average, 3,22 employees to 

the labor market. Regarding the companies’ variables, one can conclude that the average 

number of companies in a NUTS III region varies widely since its standard deviation is 

approximately 3 times higher than the mean. From the same data, it is also possible to conclude 

that the average equity by company varies widely since it is more than 3 times higher than the 

mean average equity. In terms of startup creation, the regions have seen, on average, the 

Variable  Measurement n Mean SD Min Max Source 

Employment 
Variables 

       

        

Employment in the 
Wine industry in the 
Region  

Number of people employed 
in the wine Industry, as 
defined above 

450 346,773 602,697 0 3579 QP 

New employment 
Employment created by 
companies aged 1 year or 
less 

450 3,22 10,895 0 98 QP 

Companies' 
Variables 

  
      

Companies in the 
Region, in The 
Industry 

Aggregated number of 
companies in the NUTS III 
region, in the wine Industry 

450 29,227 69,761 0 666 QP 

Average equity, by 
company, in the region 
(millions of Euros) 

Average equity of the 
region’s companies 

450 0,57 2 0 28 QP 

Startups 
Number of companies aged 
1 year or less, per year in the 
Region 

450 0,873 3,008 0 47 QP 

Average Sales, by 
company, in the region 
(milions of Euros) 

Average sales of the region’s 
companies 

450 1 1,5 0 12,5 QP 

Regional Variables 

       

LQ 

Share of employment in the 
wine industry in the region, 
divided by total regional 
employment, divided by 
share of national 
employment in the wine 
industry, nationally 

450 1,8 3,606 0 23,09 QP 

CMO Existence of a CMO (dummy 
variable) 

450 0,033 0,18 0 1 CMO 
website 

Gross Domestic 
Product, Per Capita 

Gross Domestic Product Per 
capita, in the NUTS III 
Region 

450 4508,3 7921,18 
199,

8 
54541,8 

Statistics 
Portugal 
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creation of 0,873 startups per year. In terms of average sales, they have averaged 1083211€ 

per year, per region. Finally, the regional variables concern variables which are strongly related 

with the region. The first one, LQ has been used before in this dissertation and is commonly 

used as a figure that identifies a cluster in a given region, and from the statistics shown above, 

one might see that the LQ has averaged 1,8, having a maximum value of 22,89. The variable 

CMO is a dummy variable which tells if a certain region has a CMO, a characteristic only 

attributable to the DRWC. Finally, the statistics also present the average GDP per capita, per 

region, which throughout the years 1995 to 2009 has averaged 4508,296€, having, 

nevertheless a wide standard deviation (approximately twice the mean). 

To measure the impact of the aforementioned variables on employment in the industry 4 

Ordinary Least Square (OLS) regressions were run on two different dependent variables 

(resulting in 8 regressions): employment in industry in the region, and average sales by region. 

The equations for the models are shown below, in equations 3 through 10, and as it can be 

seen, the models are built by set of variables (Employment, companies and regions).  

Using a standard OLS model, :          
      ´ 

 Employment, model 1: 

(                                       

 Employment, model 2: 

(            

                                                    

                                                          

                                           

 Employment, model 3: 

(                                                                

                                                    

                                           

 Employment, model 4: 

(                 

                                                                 

                                                          

                                                                 

                                                                       

                                               

Average sales models: 
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 Average Sales, model 1: 

(7)                                                     

 Average Sales, model 2: 

       (                                                                 

                                                            

 Average Sales, model 3: 

      (                                                                     

                                                    

                                          

 

 Average Sales, model 4: 

(10) 

              

                                                                      

                                                                    

                                             

                                                    

                                          

Besides using OLS models, Fixed and Random Effects (FE and RE) OLS were also used for 

the full models (Employment, Model 4 and Average Sales, Model 4). STATA 12, a statistical 

software, yielded the following: 

- Fixed effects and Random Effects regressions were also run, as well as Hausman 

Tests for both models. The Hausman test tells us that if the  Prob>χ
2 

is significant the 

FE regression holds (Baltagi, 2005). Thus, the Hausman Test for Employment, model 4 

does not hold, since the P>χ
2 

is not significant. Lastly the Average Sales, Model 4 

should use a FE regression since the P>χ
2 

is significant. When running a Wald Test on 

Average Sales, Model 4’s estimators,  the test results in a significant model, since the 

Prob > F is relatively small.  

Firstly, Pooled OLS models were run, as it is displayed in table 3. Secondly, a FE OLS 

model was run on Average Sales, Model 4, since the Hausman Test was inconclusive for 

Employment, Model 4. Hence the only model to be used with OLS FE is Average Sales, 

Model 4.  
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Table 3. OLS models for Employment and Average Sales 

 

The employment models have as its dependent variable the industry’s employment. The first 

model, which only includes the variable new employment, is ill-adjusted, as seen by its low R
2, 

however its only independent variable (New employment) positively and significantly influences 

employment in the regions which have wine industries. The following model (employment, 

Model 2) focuses only on companies’ variables, and yields a positive influence from all of the 

independent variables (Companies in the region, startups and average sales by company and 

average equity). Nevertheless, only 3 of those 4 variables are deemed significant by the results 

of those variables’ p-values. The third model, which includes only regional specific variables, 

 Employment Model Average sales Model 

 1 2 3 4 1 2 3 4 

Dependent 
Variables 

        

Employment 
Variables 

        

Employment in 
the Wine 
industry in the 
Region  

NA NA NA NA 1754,2*** NA NA 2700,4*** 

New 
employment 

29,68*** NA NA 9,06*** -49551,9*** NA NA -17775,2*** 

Companies' 
Variables 

        

Companies in 
the region, in 
the Industry 

NA 6,09*** NA 5,54*** NA 355,27 NA -15383,9*** 

Average 
equity, by 
company, in 
the region 

NA 0,00005 NA 0,00005*** NA 0,41*** NA 0,1*** 

startups NA 6*** NA -25,24*** NA -25739,29 NA 30092,5 

Average sales, 
by company, in 
the region 

NA 0,0002*** NA 0,0002*** NA NA NA NA 

Regional 
Variables 

        

         

LQ NA NA 128,08*** 36,24*** NA NA 131153,4*** -26678,1 

CMO NA NA -530,87** -301,98** NA NA -
2472654*** 

-253396,9 

GDP, Per 
Capita 

NA NA 0,015** 0,01*** NA NA 27,6*** -11,4* 

Constant 250,15 -56,51 63,85 -115,66 648409,6 887463,8 805250,5 706716,9 
         
Adjusted R^2 0,29 0,82 0,41 0,85 0,3 0,26 0,03 0,6 

F 181,59 494,42 102,61 305,87 118,5 52,47 6,24 82,3 

n 450 450 450 450 450 450 450 450 

Significance measure: 

*: Significant at the 10% level of confidence 
** :Significant at the 5% level of confidence 
*** :Significant at the 1% level of confidence 
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yields 3 significant variables, being the variable LQ the most significant, thus proving that a 

cluster has significant effects on the industry’s employment. Despite the positive effect of the 

variable LQ, the variable showing the presence of a CMO in a certain region has a negative 

impact on the industry’s employment, whereas the per capita GDP in the region has a positive 

influence on employment. This result may seem contrary to what was initially expected, 

however, the presence of the CMO may signal increased productivity due to technical 

improvements, which then creates a higher competitive potential. Finally all the variables are 

significant at 5% of confidence. The last model aggregates all the dependent variables and all of 

them are significant at a 1% confidence level, and the overall model also presents a good fit, 

having an adjusted R
2
 of 0,85. All of the variables have a positive effect on employment, except 

for Startups and CMO variables. However the result for startups contradicts the value for new 

employment, which is the number of employees added by startups, per year on average, since 

New Employment affects employment positively, whereas Startups affects it negatively. Finally, 

the presence of a CMO also affects employment negatively, which might be explained by the 

other regions’ lack of a CMO, despite their employment’s changes.  

The average sales models are also divided into four types: (Employment-only, Companies-only, 

Region’s only and Total model), which follows the same methods as the Employment Models. 

As stated, the first model for average sales relates employment in the wine industry and new 

employment, being Employment in the Wine Industry not only positive but significant, whereas 

New Employment has a fairly negative impact on sales (-49551,9€ for each added new 

employee). However this model’s variables do not fit well in the model, since its R
2
 is only 0,3, 

which denotes a weak fitness to the model. For Model 2 only one variable is significant 

(Average Equity), which affects positively sales and is likewise significant, nevertheless the 

model seems unfit, with a R
2
 of only 0,256. The third Model relates the regional variables with 

sales, and all three variables are significant, being the LQ a variable which affects sales rather 

positively (for each unitary increase of LQ sales increase by 131 153€). Nonetheless, the 

variable CMO affects quite negatively Average Sales, whereas the GDP per capita affects 

average sales positively. Finally, the fourth model uses all of the variables used in the 3 models 

before. For this model one can see that two variables are strongly significant and positively 

affecting average sales: employment in the wine industry and average equity, while new 

employment and the number of companies in the region’s wine industry are both significant and 

affect negatively the region’s average sales. Finally, within this model the GDP per capita is also 

significant while negatively affecting the average sales. 

Finally, the dissertation answers the propositions initially presented: 

Proposition 1: a more clustered region, as measured by a higher LQ has a positive effect on 

employment in the region. 
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Proposition 2: a more clustered region, as measured by a higher LQ, with higher employment 

in startups and also with higher average equity by company should present higher average 

sales in the region. 

Proposition 1 holds up in both models 3 and 4, thus proving the importance of a cluster in order 

to foster an easier access to specialized labor and consequently creating more employment. 

Proposition 2 does not hold up, since model 2 and 4 display a negative effect of new 

employment on sales, which might be due to the destructive effect of creating new companies. 

Regarding the effect of higher equity, it is positive and significant and it is explained below by 

the need of scale in the wine industry. Finally, the LQ is positive and significant in model 3, 

which again proves the importance of clusters. 

The first model shows that new employment has a positive effect on employment, which was 

expected, since new employment was, nevertheless accounted into the total employment. The 

second model shows that more companies lead to more employment. However a breakdown 

into different types of companies and its employment would be relevant to attain, as well. 

On both the third and fourth employments models the effect of LQ is not only positive but also 

significant, a result which is coherent with the literature (Wennberg and Lindqvist, 2008), as 

shown by table 4. This result is in accordance with the theories put forward by Marshall (1920), 

in which it is stated that higher specialization attracts more employment to a region. In spite of 

the positive and significant effect shown in the regressions, the correlation between both the 

variables employment and LQ is quite high, at 0,60. Nevertheless this work concludes that while 

having specialized employment (as shown by higher LQ) is positive for a region’s wine industry, 

having a CMO has a negative effect on employment. This negative effect might be explained by 

the fact that a region which has a CMO will probably be technically and scientifically more 

advanced, thus not requiring so many employees. 

The models which are concerned with average sales focus on a more financial and 

performance related variable. The first  model shows that the employment created by incumbent 

firms, and thus probably larger firms, has a positive effect on sales, a conclusion that is also in 

accordance with was stated by Diez-Vial (2011) since larger firms “can invest more in forming a 

skilled and specialized workforce as they have a large group of employees to invest in training 

programs, have more workers performing the same job as informal trainers, and they suffer less 

from having workers in off-site training”. Hence, one can conclude that the larger the firms the 

better are average sales, not only because of the increased effect on skilled employment, but 

also since larger firms have a higher likelihood of advertising due to their possibility of taking on 

higher fixed costs (Chung and Kalnins, 2001).   

The second model also backs the argument that larger firms (in terms of equity), allow for larger 

sales, since every added euro in average increases average sales by 0,41€, a fact which might 

be explained by higher returns on scale and increased efficiency if companies are larger 
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(Malmberg et al., 2000). Accordingly, the existence of startups (measured by the number of 

companies aged 1 year or less) affects sales negatively, a conclusion that is in accordance with 

the argument that larger firms are able to reap higher sales from the market. One must also 

consider the relevance of analyzing incumbent firms in a cluster such as the one analyzed here, 

since the cluster has a long history shaping it. 

The third model relates only the regional variables with the average sales, and all the variables 

are significant. As for positive effect, both GDP per capita and LQ have positive effects, a result 

which is coherent with the literature, mainly regarding LQ (Diez-Vial, 2011; Maine et al., 2010; 

Wennberg and Lindqvist, 2008).  

Consequently, we can conclude that the DRWC has fared better than its wine-making region 

counterparts since the higher the LQ, the stronger the cluster’s sales are. Moreover, the 

regressions yielded results which are coherent with the existing literature on the theme. Table 4 

shown in the following page presents some of the most relevant literature regarding the topic.  

Finally, one must also state that the results point to positive effects of clustering in low-tech 

industries, which is in accordance with Diez-Vial (2011) and adds relevant information to 

uncharted sectors “Strong positive clustering effects are found in many industries, but 

nevertheless some clustering effects are negative. The strongest cluster effects are found in 

computer, motor, aerospace and communications manufacturing, along other industries in the 

financial sector (Beaudry and Swann, 2001)”. 

Despite having run several tests to know which the best models were, and whether the 

regressions are significant, some limitations and improvement points can be attributed to the 

models. 

- Using sales only does not take into account the companies cost structure and its 

management performance, hence it only tells part of the story. 

- Employment in the industry is correlated with the LQ, and other employment variables 

can be used in future works. 

- Other cluster measures should be used in order to assess a cluster’s strength, thus 

adding to the LQ. A common measure of strong linkages within clusters is the I-O 

matrix, however and for the geographical level used in this dissertation, it was not 

possible to use this option. 
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Table 4. Literature supporting conclusions

Study Sample Agglomeration Model  Results 

  Geographic 
aggregation 

Industry  Dependent 
variables 

Type of Cluster* Sales/Employment 

(Maine et al., 
2010) 

451 Fastest 
growing High-
Tech firms in 
North-American 

N.A. Software, communications, 
Internet, computers, 
semiconductors, medical 
instruments, biotechnology, life 
sciences, and “other” 
technological-related sectors 

Growth rate High-tech + (Sales Growth) 

(Wennberg 
and Lindqvist, 
2008) 

4397 Swedish 
firms  

Regional aggregation 
– 87 labor market 
areas in Sweden; 21 
counties and 8 NUTS 
II regions. 

Telecom and consumer 
electronics, financial services, 
information technology, medical 
equipment, and pharmaceuticals 
and pharmaceutical sectors  
23 individual industries coded on 
the 5-digit SIC level 

Survival, Job 
creation, VAT 
payments, Wages 
per employee 

High-tech + Sales (proxy is taxes) ; + Employment 
 

(Diez-Vial, 
2011) 

265 producing 
firms in the 
Iberian ham 
cluster 

Municipalities and 
provinces 

Food processing Performance 
(average firm’s 
return on total 
assets (ROA) in 
2008 and 2007 

Low-tech Financial Performance (Measured by 
Return on Assets) 
+ Geographical density of 
establishments placed in the same 
location 
+ Firm size (in the same province, does 
not affect municipally) (results partially 
confirm this) 
 

(Fingleton et 
al., 2004) 

Firms up to 199 
employees, in 
the UK 

Regions, counties, 
UALAD (Unitary 
Authority and Local 
Authority District) 
 
 

Computing services and research 
and development (R&D) 
1992 four-digit SIC 

Employment 
growth 

High-Tech + Employment Growth 

(Liao, 2010) sample group of 
102 Taiwanese 
manufacturers 
investing in 
China  

 Mixed Performance Mixed (performance) 
+ interorganizational trust 
+ resources 
+ mechanisms of system dependence 
resources interact with clustering to 
positively impact firm performance 
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6.7. Conclusion of the evaluation 

In conclusion, the evaluation method presented here takes a holistic approach as what to evaluate 

concerning clusters, departing from other studies and focusing on of the clusters previously 

identified in the Porter Report. 

The need for an evaluation method comes from the literature which identifies this as a drawback of 

cluster policies (Kind and Köcker, 2011; Lenihan, 2011; Lenihan et al., 2005; Sölvell, 2009). 

The evaluation method was drawn upon two previous methods created by Kind and Köcker (2012) 

and Lenihan (2011) and has mainly served as a way to organize the different variables and 

indicators which allow for a more comprehensive evaluation of the chosen cluster.  

The evaluation started by introducing the main agents considered in the method; the Douro Region 

and the CMO – ADVID. The region’s demography has changed greatly throughout the years, 

having its population been reduced by 40%, since the 1960.  

The inputs considered are grouped in two: one being employment (analog to the production factor 

labor) and the other being financial outputs (analog to the production factor capital). Regarding 

employment, the DRWC has had a positive trend in terms of employment, up until 2007, when it 

peaked, thus being followed by a reduction in the cluster’s number of employees. 

In terms of financial inputs, measured by companies’ average equity, this figure has been 

decreasing, a situation which could put the DRWC at danger, as it also stated by (Rebelo et al., 

2010), since it reduces the companies’ capability of pursuing relevant capital investments for their 

operations’ needs. 

The CMO has had a significant increase in its scientific output and in terms of meetings organized. 

This shows a more intense relationship among the CMO’s associates, which in turn will lead to a 

stronger cooperation and an inherent competitive edge among these associates, embodying 

Brandenburg and Nalebuff’s theory in their work, “Coopetition”, in which firms cooperate and 

compete at the same time.  

One must also recognize the recurring social sciences problem of causation vs. correlation, which is 

a sine qua non condition of a model such as the ones done in this dissertation (Monsson, 2011). 

Another issue that may affect the models is the multicollinearity, which is also recognized as a 

possible problem within the model. Finally, one must recall that the analysis that one tackle the 

endogeneity is not tackled and thus only the association between variables and not their causality is 

analyzed. 
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7. Conclusions and Further research 

As stated in the introduction of this dissertation, the Portuguese economy has been going through 

some difficulties. Some solutions have been presented in the mid-1990’s, notoriously the ones 

devised by Michael Porter and Monitor Group (Monitor Company, 1994). Almost 20 twenty years 

past that date and an evaluation of the solutions presented seemed required. Hence, this 

dissertation focused on the industries that were originally analyzed by the Porter Report. The report 

had a few flaws, being the most relevant ones the lack of a clear geographical focus, which 

analyzed Portugal’s industry without taking into account the different regions’ idiosyncrasies.  

From 1995 onwards the literature on clusters has evolved, in part due to the impact of Porter’s 

work. Nevertheless, little work has been done on evaluation of the cluster initiatives prompted by 

Porter’s work. Hence this work has tried to cover that blank by not only creating an evaluation 

model for clusters, but also by evaluating a chosen cluster.  

The relevant literature on clusters and on the preceding theories on international trade has also 

been presented. Regarding clusters, this work has focused on understanding the concept itself, 

since it has been a much discussed one. Following the introduction on the topic of clusters, this 

work moved on to introduce in more depth the relevant literature on cluster evaluation. Stemming 

from this review two main conclusions could be drawn: the definition of what a cluster is has been 

disputed by several authors, and there is a gap in the literature in terms of cluster evaluation 

methods. Therefore, this dissertation has proposed to develop a simple cluster evaluation model 

based on two models previously presented, which nonetheless had not been applied to any cluster 

in particular. 

Henceforth, this work started by qualitatively assessing the industries presented in the Porter 

Report, which were 6: Automotive, textile, footwear, wine, tourism and wood products. These 

industries have remained rather significant to this day, as they are these industries are still 

responsible for a large portion of the Portuguese exports. 

After presenting the relevant the Porter Report’s studied clusters, this dissertation advanced to its 

first step which was the choice of a cluster to evaluate. This choice was made based on the highest 

LQ by cluster, which shows a cluster’s relative specialization, thus the cluster chosen is also the 

strongest by its average LQ throughout the years 1995-2009. This method resulted in the choice of 

the Douro region and its wine industry. 

Following this step, the cluster evaluation method was applied. From the application of the model 

some conclusions were taken from an analysis of data throughout the years 1995-2009, namely: 

the DRWC shows a slightly higher resilience to the setbacks in the Portuguese economy, 
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specifically in terms of exit rates and job creation by new companies. However the DRWC shows 

other signs which do not fare so well in comparison to the other regions, explicitly average revenue 

per employee, an indicator in which the DRWC has not been doing so well, in comparison with 

other national regions, since 2006. Furthermore, the DRWC’s companies have steadily been 

reducing their equity, a trend which might negatively impact the DRWC companies’ performance 

since less equity might signal lack of funds to cope with new investments.  

Concerning the data sourced from the PDWI, it acts as a substitute to primary data on the DRWC’s 

exports’, exports’ prices and volumes and countries sourced, since the years originally designated 

as the object of study are not the ones presented by the PDWI data. Albeit the time span of the 

data, it shows some interesting trends: starting in 2009 the DRWC has increased the number of 

countries it exports, thus diversifying its markets. Though showing a positive trend in the number of 

markets to which the DRWC exported to, the DRWC has exported less quantity (in liters), at 

approximately the same price per liter, which results in a reduction of revenues from the exporting 

markets. Hence, the DRWC’s price per liter has remained almost unchanged from 2009 to 2012 

(pro). To better understand how the DRWC exported wines fare against other regions one would 

have to have access other regions’ average export price.  

In terms of the CMO’s activity, a positive trend in terms of scientific publication and divulgation is 

noted, as well as a positive trend in terms of meetings and education provided by the CMO. Once 

more the data provided by ADVID is not as extended as the data sourced from the QP. Hence, the 

analysis made on the ADVID’s data was not considered in the latter statistical regressions 

performed. 

Finally, the statistical regressions made on the QP wine industry data for the Portuguese NUTS III 

regions has shown a significant and positive effect of location in the clusters’ impact (being 

performance measured as the region’s industry employment and average sales). Moreover, it was 

found that a smaller number of companies in a certain region has proven to have a positive effect 

on the region’s wine industry average sales.  

This dissertation presents limitations that should be tackled in future works and are presented 

below:  

- Due to simplification this dissertation has only used data regarding companies. 

Nevertheless it would have been interesting to focus on employee data and thus link 

employee related characteristics (e.g.: education, years in the company) to overall company 

performance (sales) and socio-economic (employment) indicators. 

- This work focuses only one industry (defined by three different CAE), the wine industry, due 

to its high LQ in the Douro Region. Henceforth, it would also be relevant to assess the wine 
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industry’s clusters vis-à-vis the other industries originally considered by the Porter Report 

as to control for industry specific characteristics. 

- The indicators have not been recognized by any organization, thus making this dissertation 

lack an acknowledged set of indicators due to the dissertation’s theoretical context.  

- The data used in this dissertation had some gaps, which can be linked to the source (QP), 

which made a more complete assessment of the DRWC cluster unfeasible. It would have 

been desirable to have better quality of equity data, so as to better understand the 

differences in performance and impact of the country of origin of a company’s capital. Other 

relevant data deficiency was exposed by the PDWI data regarding exports which have a 

very short time span, thus not allowing a more time-comprehensive analysis.  

Albeit being a widely used indicator for a cluster’s specialization, the LQ presents some 

shortcomings, namely due to the impossibility of measuring the strength of a cluster’s 

agents linkages, social connections and implicit communications among the agents (Hofe 

and Chen, 2006; Monsson, 2011). The usage of interviews, input-output matrixes (which 

are not available at NUTS III level), surveys could have improved the cluster identification 

and mapping. Thus this work’s contributions are three-folded: (i) recovery of the Portuguese 

cluster study, initiated by the Porter Report, thus providing a positive contribution to the 

case of the Portuguese competitiveness, (ii) design of a cluster evaluation method, 

therefore filling a research gap, and setting a first step for the evaluation of the Portuguese 

cluster, (iii) evaluation, using the cluster evaluation method, of the DRWC and usage of 

statistical regressions as to verify the impact of clustering in companies’ performance and in 

the region’s industry employment. 

 

Finally, this dissertation also suggests some changes to the way the Porter Report was designed 

and also some suggestions on further research. 

- Time span of the evaluation (focused on some years only, thus not grasping the whole 

picture). As it is suggested in The Cluster Policies Whitebook (Andersson et al., 2004), the 

ex post  evaluation is only one stage of the evaluation stage -  other steps should be taken, 

such as ex ante setting of goals, choice of evaluation criteria, continuous monitoring of the 

chosen criteria, ex post assessment and finally the communication of the results of the 

evaluation; 

- The only industry used in this dissertation was the wine production industry; to perform a 

more comprehensive of evaluation of clusters further research on the other industries 

presented by the Porter Report should also be assessed; 

- Utilization of the cluster evaluation method present by this dissertation in future works, 

applying it on different regions and industries. 

- Benchmark the chosen cluster with other international clusters as to reap from them the 

best practices in terms of cluster management and evaluation. 
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- Evaluate the effects of possible impacts of state subsidies on the clusters performance; 

therefore considering the existence (or not) of subsidies in the region would help to better 

evaluate a cluster. Since the analysis of this dissertation was done without considering this 

the results might have been biased. 

In conclusion, the following steps are suggested to be taken by practitioners and policymakers:  

- Set-up of CMOs, as to manage relations between cluster agents, provide support, industry 

specific training and acting as a promoter of internationalization (Diez-Vial, 2011) 

In conclusion, this work sheds light into a topic that was firstly developed twenty years ago, and is 

nowadays benefiting of an evolution in terms of the methodologies and information available, thus 

making it the optimum time to develop this kind of work. 
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Appendixes  

A. The Portuguese geographical organization 

The common method of classifying different regions within the European Union uses the 

Nomenclature of Territorial Units for Statistics (NUTS), which uses 3 tiers to classify the regions: tier 

NUTS I – main regions within the EU, NUTS II – Regions within the NUTS I, and NUTS III - the 

smaller territorial units comprised in NUTS II. In Portugal the NUTS methodology is shown below in 

figure A. The usefulness of this methodology is related to the need to locate business activities 

within a defined geographical area. 

 

    

   

 

 

 

 

 

 

 

 

 

 

 

  

Figure A. Map of Portugal - NUTS III 

Source: (Eurostat, 2011) 
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PT1 CONTINENTE I 

PT11 Norte II 

PT111 Minho-Lima III 

PT112 Cávado III 

PT113 Ave III 

PT114 Grande Porto III 

PT115 Tâmega III 

PT116 Entre Douro e Vouga III 

PT117 Douro III 

PT118 Alto Trás-os-Montes III 

PT15 Algarve III 

PT150 Algarve III 

PT16 Centro (PT) II 

PT161 Baixo Vouga III 

PT162 Baixo Mondego III 

PT163 Pinhal Litoral III 

PT164 Pinhal Interior Norte III 

PT165 Dão-Lafões III 

PT166 Pinhal Interior Sul III 

PT167 Serra da Estrela III 

PT168 Beira Interior Norte III 

PT169 Beira Interior Sul III 

PT16A Cova da Beira III 

PT16B Oeste III 

PT16C Médio Tejo III 

PT17 Lisboa II 

PT171 Grande Lisboa III 

PT172 Península de Setúbal III 

PT18 Alentejo II 

PT181 Alentejo Litoral III 

PT182 Alto Alentejo III 

PT183 Alentejo Central III 

PT184 Baixo Alentejo III 

PT185 Lezíria do Tejo III 

PT2 REGIÃO AUTÓNOMA DOS AÇORES I 

PT20 Região Autónoma dos Açores II 

PT200 Região Autónoma dos Açores III 

Portuguese NUTS codes 
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  PT3 REGIÃO AUTÓNOMA DA MADEIRA I 

PT30 Região Autónoma da Madeira II 

PT300 Região Autónoma da Madeira III 



83 
 

B. Economic Activity Codes – CAE 

To know the extent to which an economical activity is agglomerated in a certain location it is 

relevant to know how economical activities are identified in Portugal. This classification 

(Classificação Portuguesa de Actividades Económicas, Revisão 3 – CAE-Rev.3) is in line with the 

classification put in practice by the European Union – the Nomenclature générale des Activités 

économiques dans les Communautés Européennes (NACE), which in turn stems from international 

norms regarding statistical classification of economic activities. This codification aims at (Statistics 

Portugal, 2007): 

- Classifying and grouping of statistical units which produce goods or services, according to 

its economic activity; 

- Coherent organization of the socio-economic statistical information by branch of economic 

activity, regarding several economical domains (production, employment, energy, 

investment, etc.); 

- Possibility to compare statistics between different countries. 

Adding to the CAE-Rev.3, one should also consider the Combined Nomenclature (NC), which 

stems from the International Convention on the Harmonized Commodity Description and Coding 

System and is mainly used when considering International Trade  

Henceforth, these introductory notes aim solely at introducing two concepts that are used widely in 

this dissertation, since the industries were chosen based on their CAE and the regions which were 

used are based in the NUTS III classification made by the EU. 

B.1 2007-2009 

CAE Rev. 3 

Industry and 

Code 

Designation 

Wood 

Products  

 

02100 Forestry and other forest related activities 

02200 Logging  

02300 Cork and resin extraction and collection of other forest products, except wood 

16101 Sawmilling of wood 

16102 Impregnation of wood 

16211 Manufacture of wood particleboard panels 

16212 Manufacture of wood fiber panels 
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16213 Manufacture of veneer sheets, plywood, laminated panels and others 

16220 Wood flooring manufacturing 

16230 Manufacture of other carpentry works for construction 

16240 Manufacture of wood packages 

16291 Manufacture of other wood works 

16292 Manufacture of basket works and wickerwork 

16293 Industry of cork preparation 

16294 Manufacture of cork stoppers 

16295 Manufacture of other cork products 

17110 Manufacture of paper pulp 

17120 Manufacture of paper and cardboard (except corrugated paper) 

02400 Service activities related with forestry and logging 

Footwear   

15111 Leather tanning and finishing 

15112 Manufacture of composition leather 

15113 Tanning and finishing of leather with fur 

15120 Manufacture of travel and personal use items, leatherwork and sadlery 

15201 Manufacture of footwear 

15202 Manufacture of components for footwear 

46240 Leather wholesale 

46160 Agents of textile, garments, footwear and leatherworks wholesale 

46422 Footwear wholesale 

Wine   

1210 Viticulture 

11021 Production of ordinary wines and liqueurs 

11022 Production of sparkling wines 

Textile   

13101 Preparation and spinning of cotton fiber 

13102 Preparation and spinning of wool fiber 

13103 Preparation and spinning of silk and preparation and texturization of synthetic and 

artificial filaments 

13104 Manufacture of sewing threads 

13105 Preparation and spinning of linen and  other textile fibers 

13201 Weaving of cotton threads 

13202 Weaving of wool threads 

13203 Weaving of silk and other textile threads 
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13301 Bleaching and dyeing 

13302 Stamping 

13303 Thread, garment and textile finishings 

13910 Manufacture of knitted fabrics 

13920 Manufacture of garments, except clothes 

13930 Manufacture of rugs and carpets 

13941 Manufacture of cordage 

13942 Manufacture of nets 

13950 Manufacture of non-fabrics and respective articles, except clothing 

13961 Manufacturing of trimmings and clothing ropes 

13962 Manufacturing of textiles for technical and industrial use 

13991 Manufacturing of embroidery 

13992 Manufacturing of lace 

13993 Manufacturing of diverse textiles 

14110 Production of leather clothing 

14120 Production of work clothing 

14131 Production of other exterior clothing, serial 

14132 Production of other exterior clothing, bespoke 

14133 Finishing activities for clothing products 

14140 Production of underwear 

14190 Production of other clothing items 

14200 Production of articles with leather and fur 

14310 Production of socks, and similar knits 

14390 Production of other  knitten clothes 

Automobile   

29100 Manufacturing of automobile vehicles 

29200 Manufacturing of bodyworks, trailers and semi-trailers 

29310 Manufacturing of electric and electronic equipment for automobile vehicles 

29320 Manufacturing of other components and accessories for automobile vehicles 

33170 Reparation and maintenance of other transportation equipment  

33190 Reparation and maintenance of other equipment  

33200 Machine and other industrial equipment installation 

45110 Commercialization of motor vehicles 

45190 Commercialization of other motor vehicles 

45200 Maintenance and reparation of automobile vehicle 

45310 Wholesale of auto parts and accessories for automobile vehicles 
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45320 Retail sale of auto parts and accessories for automobile vehicles 

45401 Wholesale and retail sale of motorcycles, its parts and accessories 

45402 Maintenance and reparation of motorcycles, its parts and accessories 
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B.2. 1995 – 2005 

CAE Revisão 2.1 

Industry and 

Code 

Designation 

Wood 

Products 

 

02011 Forestry 

02012 Lumbering 

01120 Horticulture, horticultural specialties and greenhouse products 

20101 Sawmilling of wood 

20102 Impregnation of wood 

20201 Manufacture of wood particleboard panels 

20202 Manufacture of wood fiber panels 

20203 Manufacture of veneer sheets, plywood, laminated panels and others 

20301 Wood flooring manufacturing 

20302 Carpentry 

20400 Manufacture of wood packages 

20512 Manufacture of other wood works 

20521 Manufacture of basket works and wickerwork 

20522 Cork Industry 

21110 Production of paper pulp 

21120 Manufacture of paper and cardboard (except corrugated paper) 

2020 Service activities related with forestry and logging 

  

  

Footwear  

19101 Leather tanning and finishing 

19102 Manufacture of composition leather 

18301 Tanning and finishing of leather with fur 

19200 Manufacture of travel and personal use items, leatherwork and sadlery 

19301 Manufacture of footwear 

19302 Manufacture of components for footwear 

51240 Leather wholesale 

51160 Agents of textile, garments, footwear and leatherworks wholesale 

51422 Footwear wholesale 

Wine  

01132 Viticulture 



88 
 

15931 Production of ordinary wines and liqueurs 

15932 Production of sparkling wines 

Textile   

17110 Preparation and spinning of cotton fiber 

17120 Preparation and spinning of carded wool fibers 

17130 Preparation and spinning of combed wool fibers 

17150 Preparation and spinning of silk and preparation and texturization of synthetic and 

artificial filaments 

17160 Manufacturing of sewing threads 

17140 Preparation and spinning of linen-type fibers 

17170 Preparation and spinning of other textile fibers 

17210 Weaving of cotton-like threads 

17301 Bleaching and dyeing 

17302 Stamping 

17303 Threads and fabrics - finishing 

17600 Manufacturing of knitted fabrics 

17400 Manufacture of garments, except clothes 

17510 Manufacture of rugs and carpets 

17521 Manufacture of cordage 

17522 Manufacture of nets 

17530 Manufacture of non-fabrics and respective articles, except clothing 

17541 Manufacturing of trimmings and clothing ropes 

17544 Manufacturing of diverse textiles 

17542 Manufacturing of embroidery 

17453 Manufacturing of lace 

18110 Production of leather clothing 

18120 Production of work clothing 

18221 Production of other exterior clothing, serial 

18222 Production of other exterior clothing, bespoke 

18230 Production of underwear 

17710 Production of socks, and similar knits 

18240 Production of other clothing items 

18302 Production of articles with leather and fur 

17720 Manufacturing of Pullovers, coats and similar knitted products 
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Automobile 

34100 Manufacturing of automobile vehicles 

34200 Manufacturing of bodyworks, trailers and semi-trailers 

31610 Manufacturing of electric and electronic equipment for automobile vehicles 

34300 Manufacturing of other components and accessories for automobile vehicles 

35430 Manufacturing of handicapped-ready vehicles 

35500 Manufacturing of other transportation material 

50110 Commercialization of motor vehicles 

50200 Maintenance and reparation of automobile vehicles 

50300 Commercialization of auto parts and accessories 

 

  


