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ABSTRACT 

 

This article reviews the patterns of growth in Spain and its 17 regions from a long term 

perspective. It starts with the basic features of growth in Spain, highlighting the poor 

performance of labour productivity. The analysis confirms that the slow advances of 

productivity are a common problem for all regions, although with different intensities. This 

problem is analyzed from two different perspectives: the structure of production by industry; 

and the decomposition of the sources of growth. We break down the labour factor into 

quantity and qualification levels, and we consider three types of capital: new technologies 

(ICT); infrastructures, and the rest of capital (non infrastructures, non ICT). The analysis uses 

β and σ convergence definitions to examine the degree of regional convergence of 

productivity and its determinants.  
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Over the last twenty years, the Spanish economy has followed a sustained growth trend- with 

the exception of a very short recession in 1993- interrupted by the current global crisis initiated 

in the middle of 2007. Spain’s growth has been driven both by a very intensive process of 

labour employment creation –accompanied by large improvements in qualification- and a 

great effort made in capital accumulation. Across the board the results have been positive, 

especially from the labour market perspective. The slashing of the unemployment rate (a 

chronic problem in Spain for more than twenty years) has been remarkably positive, 

concurrent with a fast increase in the participation of women in the labour force. The fact that 

Spain has turned from a country of emigrants into a country with immigrants clearly shows this 

process, indicating that in recent years foreigners have found good job and welfare 

opportunities in the country. 

In spite of these undeniably positive results, Spain has also shown some weaknesses that 

threaten to condition its future recovery. Probably the most serious problem today is the poor 

performance of labour productivity. The origin of this problem is twofold: firstly, a product 

specialization in activities that are very intensive in labour and have low value added; and 

secondly, the inefficient use of the production factors capital and labour. Although both 

determinants are common to most of the other EU countries, they have been aggravated in 

the Spanish case by the high and increasing weight of the construction sector (including real 

estate activities) characterized by the intensive use of labour – particularly unqualified- slow 

penetration of technical progress; and with high risk of suffering cyclical speculative bubbles 

that sooner or later burst and cause the collapse of other key industries.  

The two historical episodes that have probably been the most decisive in shaping the current 

territorial configuration of Spain are the Stabilization Plan of 1959 and the Constitution of 

1978, which led to the creation of the State of the Autonomies1 (Pérez 2007).  The 1959 Plan 

put an end to the autarchy period that had started at the end of the Spanish Civil War in 1939. 

It was the beginning of new economic policies implying the external opening and 

modernization of the country. Up until then, Spain had basically been an agricultural country 

with a few industrial sites in Catalonia (textile and light industry), the Basque Country (steel 

and metallurgic), or Asturias (mining). These regions attracted the labour force expelled from 

the farming fields, while the capital of the nation, Madrid, attracted the most qualified workers 

to the Administrative Institutions of the Central State. In the mid sixties, two additional regions 

became an important focus for attracting population: the Balearic Islands and the Valencian 

Community. Both regions are located on the Mediterranean coast and given that they enjoy 

                                                 
1
 We will refer to them as regions. 
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good climate conditions and landscapes at good prices, many Europeans chose them as a 

favourite destination either for holidays or for retirement.  

As a result of these changes, Spain suffered a territorial fracture over the sixties and seventies 

(Goerlich and Mas (dirs.) 2006). The Southern and the Western parts of the country lost 

population and the East, the Basque Country and Madrid concentrated the gains. There was 

an exodus from the central part of the country to the coastal provinces and also from the 

mountains to the valleys (Goerlich and Mas 2008). 

After Franco’s death in 1975, the new State of the Autonomies ended the former centralism of 

the dictatorship. With the creation of the new Autonomies, the regional governments were 

able to develop public expenditure policies favouring regional development. At the same time, 

the new welfare state created over the eighties made substantial improvements in 

unemployment benefit and the pension system, as well as greatly extending public education 

and health services all over the country. As a result, new public social guarantees improved all 

over the country, slowing down the process of the concentration of the population. In this way, 

public policies weakened the negative effects of the high unemployment rates, particularly in 

the poorest regions (Pérez 2007; de la Fuente 2008). 

In 1986, with Spain’s entry into the EU, the European and regional policies reinforced each 

other. At the beginning, the relatively backward position of Spain and most of its regions made 

them eligible for Cohesion and Structural Funds from the EU. Both funds have the objective of 

promoting economic growth as well as social and territorial cohesion. In fact, both goals can 

be subsumed into one: favouring territorial convergence, that is, reducing the distance 

between the rich and the poor regions (Garrido, Mancha and Cuadrado 2007). Two of the 

main instruments were very important for Spain: the European Regional Development Fund 

(ERDF) and the Cohesion Fund. Both funds have provided financial resources to improve 

public infrastructures, one of the main tools for promoting regional growth and convergence. 

Unquestionably, the great investment effort made by all regions as a result of the double boost 

of the decentralization process and the entry in the EU has changed the look of most of the 

cities and regions in Spain. The impact of public investment on regional growth and 

convergence has been analyzed by different authors and from different perspectives2. The 

starting point of most of the studies was the seminal contribution of Aschauer (1989) who 

                                                 
2 Mas (2006), Mas, Maudos, Pérez and Uriel (1998, 1996, 1995), Draper and Herce (1994), de la 
Fuente (2001 and 2008).  
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blamed the public infrastructures for the deceleration of productivity growth experienced by the 

US economy after the mid seventies3.  

In addition to public investment, the improvement of young generations’ access to education 

has played a key role in Spain, showing much higher ratios of enrolment in secondary school 

and university studies. After the discovery of Solow’s residual in 1957, Schultz (1961) argued 

that what was important from the growth perspective was not the number of workers but their 

level of education and skills. These quality variables had a direct effect on labour productivity. 

This consideration was included in the concept of human capital developed at the end of the 

fifties and early sixties by Jacob Mincer (1958) and Gary Becker (1964). The role of this 

intangible asset on Spanish growth has been analyzed by different authors over the last two 

decades4 .  

The combination of public investment -both in infrastructures and human capital- with private 

investments -in machinery and equipment- comprises the process of accumulation of capital. 

This process allows the creation of employment and the improvement in productivity. From 

the mid seventies, labour productivity in European economies increased faster than in the 

United States. However, this trend was inverted in the mid nineties. The reason for this break 

was attributed initially to the development of new Information and Telecommunication 

Technologies (ICT). First, it was attributed to the ICT producing sector (Gordon 2000, 2002, 

and 2003). However, this effect was later extended to the ICT using sectors as well5. As a 

result, both the Lisbon 2000 and Barcelona 2002 EU summits placed the role of ICT in the 

core of the new growth strategy for the EU. The ambitious goals of the Lisbon Agenda depart 

from the results seen in the EU in recent years. In terms of productivity they differ even more 

from the performance of Spain and its regions, where labour productivity advances have been 

very small and total factor productivity gains have been negative for many years.  

In the following pages we develop some empirical evidence on these preliminary ideas. 

Section 1 revises the behaviour of Spain over the last few years. It provides a general 

framework for checking the particular performance of individual regions which are analyzed in 

the following sections. Section 2 presents the basic facts of regional economic growth, 

highlighting the industry composition of output as well as the various sources of growth:  

namely, labour growth and capital accumulation and their corresponding composition. Section 

3 analyzes the regional convergence process and section 4 concludes.  

                                                 
3 Today the same idea has been used by President-elect Obama in his plan to promote growth after 
the great turbulence in which most of the western economies find themselves. 
4 Mas, Pérez, Uriel Serrano and Soler (2002); Pérez and Serrano (2000); Pérez and Serrano 2008); 
de la Fuente and Doménech (2006); de la Fuente (2008). 
5
 Jorgenson (1999, 2000, 2001), Jorgenson and Stiroh (2000), Jorgenson, Ho and Stiroh (2002). See 

National Research Council (2007) for a review.  
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1. Spain’s growth  

Once the long crisis of the seventies was over, Spain started to grow at an annual average of 

3.3% in real terms between 1985 and 2007 (table 1). The average growth rate of employment 

was 2.4% and labour productivity thus increased at a rate of 0.9%6. Around this long term 

growth trend there were cyclical oscillations with different characteristics.  For this reason, it is 

interesting to split the entire period into four different sub periods with their specific features as 

shown in table 1 and figure 1. The second half of the eighties was characterized by a very high 

growth of GVA and employment, 4.5% and 3.2% respectively, and a similarly high advance of 

labour productivity (1.4%). These were virtuous years for Spain with high growth rates of 

GVA, accompanied by a large creation of employment and positive advances of productivity. 

Table 1 and Figure 1 

The first half of the nineties offers quite a different picture. Growth substantially decelerated, 

being slightly negative in 1993, and there was employment destruction (-0.4% annual rate) 

instead of creation. Over this period, labour productivity grew at the highest pace of the whole 

period, almost 2% (1.97%). This experience should warn us about interpreting in an 

excessively simplistic way the evolution of labour productivity since –in the short run- great 

advances of productivity can be the result of a great reduction of employment. 

After 1995 Spain’s growth was quite significant, although it slowed down from 3.8% in 1995-

2000 to 3.2% in 2001-2007.  The slow down of the rate of employment creation was even more 

intensive, falling from 4.0% to 2.7%. However, the intensity of productivity deceleration 

concentrated in the first half (-0.15%), whereas between 2001 and 2007 there was a slight 

annual improvement of 0.6%. The uncertainties currently present in the western economies do 

not allow us to forecast their future evolution. Nevertheless, in the near future we should expect 

a deceleration in GVA and employment growth, as well as an improvement of labour 

productivity in line with what happened at the beginning of the nineties.  

Spanish growth has been driven by an intensive process of capital accumulation. The effort in 

investment –measured as the ratio between investment (gross capital formation) and the Gross 

Domestic Product (GDP) - has been one of the highest of the EU countries.  A great part of this 

effort has been absorbed by the housing sector due to the high price increases of this asset. 

However, in real terms, the most intensive capital accumulation has taken place in non-

residential assets, that is to say, assets that are part of the productive capital, including 

machinery and equipment (comprising ICT), and transport equipment7. The profiles of the 

                                                 
6
 More details in Maroto-Sánchez  and Cuadrado-Roura (2006). 

7
 Pérez (2008 y  2006). 
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accumulation of productive capital (excluding residential capital) over the last twenty years are 

shown in figure 2. Total capital shows a cyclical pattern around a very high average growth rate 

of 4%. ICT investment also shows a high average rate of accumulation, although it presented 

an intensive decrease during the short crisis of the early nineties. It was followed by a recovery 

period until 2000 and by a second downturn associated with the so called dot com crisis. Since 

then we have seen a period of stable investment effort. 

Figure 2 

The composition of capital is shown in table 2. We have considered three types of non residential 

capital: infrastructures, ICT capital and the rest (non infrastructures, non ICT). The bulk of capital 

is made up of this last category with a relative weight of around 75%. Infrastructures are 

approximately 20% of total capital and ICT represents the remaining 5%.  

Table 2 

With available data for different types of physical capital as well as for human capital, one 

can make a more precise analysis of the sources of labour productivity growth presented in 

table 3. The most recent approaches consider that from the perspective of growth, quality 

improvements are as important as quantity increases. The higher the input quality is, the 

larger the impact of this factor will be on productivity. The way to approximate factor quality 

indices is to consider the price that one is willing to pay for them. Highly qualified workers 

are better paid than unqualified ones because they are more valuable to the firm. In the 

same way, different types of capital have different user costs -to cover for depreciation, the 

interest rate as a proxy for the opportunity cost, and the devaluation o revaluation of the 

capital asset. These user costs are the prices that a firm would be willing to pay if the assets 

were rented and they are proportional to the expected productivities. 

Table 3 

With the adequate information, growth accounting allows the origin of the advances in 

labour productivity to be broken down into the contribution of the inputs used in the 

production process. It identifies the contributions of infrastructures; ICT capital; non-

infrastructures non-ICT capital; labour qualification; and a residual factor or Total Factor 

Productivity (TFP) The exercise has been carried out only for the private sector, excluding 

the production of public services. In this way, we do not run into the problems of measuring 

the real output values and quality levels of publicly provided services.  

Over the 1985-2006 period, the average growth rate of labour productivity in the private 

sector was 0.8% (table 3). The decomposition of this growth rate into its determining factors 
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attributes 0.07% to investment in infrastructures; 0.36 to ICT capital investment; 0.48 to 

investment in non-ICT non- Infrastructures capital; and, finally, 0.55 to the improvements in 

labour quality. Note the high contribution to labour productivity growth of factors that are 

intensive in knowledge; ICT explains 44.4% of this improvement but is only 5% of total net 

capital; human capital explains on its own 70% of the labour productivity growth. 

Additionally, non-ICT non-infrastructures representing 75% of total capital contribute 59.2% 

to potential growth. Finally, infrastructures representing 20% of total net capital only 

contribute 8.6% to productivity growth. 

Clearly these percentage contributions to labour productivity add up to more than one 

hundred. This means that productive factors have not been actually used up because we 

find a residual with a large negative contribution (-0.61): the Total Factor Productivity term. 

This negative contribution can be interpreted as the result of an inefficient assignment of 

resources in the production process. Taking into consideration not only the quantities but 

the improvements in quality and composition, production has increased less than the 

resources used to generate it. 

In the sub periods we find a decreasing role for infrastructures, a constant one for ICT and a 

very unstable one for non-ICT, non-infrastructure capital. We find a negative contribution of 

TFP in all sub periods that is particularly large in the last expansionary period, when labour 

productivity stagnates (even decreases) due to the intensive process of employment 

creation. This remarkable and persistent result cannot rule out the possibility that the growth 

accounting methodology overestimates the contribution of some of the productive factors. 

With this caveat in mind, we proceed with the regional analysis in the remaining sections. 

2. Labour productivity in Spanish regions   

In 2007, the levels of labour productivity in Spanish regions show differences which amount to 

20% above and under the national average. The Community of Madrid and the Basque 

Country are the regions with the highest levels, whereas Extremadura, Castile-La Mancha 

and Murcia present the lowest values. The map of Spain is divided into three different 

geofigureical zones (map1). A central axis with low productivity levels running East to West 

through Extremadura, Castile-La Mancha, and Murcia. On both sides of this axis there are 

regions with productivity levels around the national average: on the southern part it comprises 

Andalusia, the Canary Islands, and the two autonomous cities; and on the other part the rest 

of the northern regions, the Valencian Community and the Balearic Islands. Finally, we find 

the Community of Madrid and the Basque Country as the regions with productivity levels 

significantly above the national average.   
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Map 1 

It is important to identify not only the regional levels of productivity but also their dynamic 

behaviour. We find very significant differences over the period (figure 3). With the exception of 

the Balearic Islands, all regions improved their productivity over the period 1985-2007 although 

at different rates, from 0.4% to 2.6%.  The highest growing region in terms of productivity was 

Galicia followed by Extremadura, Castile and Leon, and Castile-La Mancha. These are regions 

that experience productivity gains more as a result of a slow growing population than because 

of a fast growth of output. On the opposite side we find the Canary Islands, Murcia, and 

Andalusia, which are very dynamic communities in terms of population and employment 

growth. This high trend has more than reversed the growth of GVA, making the indices of 

productivity gains in these regions the lowest ones in the country.   

Figure 3 

In the remaining part of this section, we consider two relevant determinants of the regional 

evolution of productivity: the differences in industry specialization and in sources of growth.   

2.1. The relevance of specialization  

The aggregate growth of one region is a combination of the behaviour of firms and sectors 

in the economy. Industries can follow different patterns of growth depending upon the 

opportunities brought about by their product specialization, and the efficiency of their firms in 

exploiting the externalities associated to a specific location in a region.  Following the 

proposal by Basu and Fernald (1995, 1997), and Stiroh (2002), table 4 decomposes labour 

productivity growth into the contribution of the growth experienced in each of the industries plus a 

reassignment factor of labour hours. While this latter element is positive whenever there is a 

movement of the labour force towards activities with higher value added, it is negative in the 

opposite case. At any rate, its importance at the aggregate level is very limited. The differences 

in productivity trends of each of the industries are much more relevant which, as shown, can be 

very substantial among economies.  

Table 4 

The last two rows in table 4 contain information on the EU-15 and the United States for the most 

recent period 2000-2005. They are a useful reference to compare the performance of Spain and 

its regions. Over this period, labour productivity increased in the US twice as fast as in the EU-15 

and five times more than in Spain. This higher dynamism originated in the ICT producing sector 

(Electric machinery, post and telecommunication) rather than in the rest of Manufacturing.  But 

indeed the main differences occurred in the service sectors. Note that in Trade and Transport 
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industries, US productivity growth was 3.5 times higher than in Europe; in Financial 

Intermediation and Business Services, 6.6 times; and in Personal and Social Services US growth 

was positive (0.3 pp), while it was negative in the EU (-0.1pp). Consequently, the great difference 

in productivity growth between the US and the EU-15 lies in the higher dynamism of the US 

service sectors and not so much in the manufacturing sectors, if one excludes the ICT producing 

sectors.  

Data for Spain and its regions clearly show, once more, that advance in productivity has indeed 

been slow over the last period. In none of the regions did productivity grow at a rate close to the 

EU-15 average and much less to that of the US. Industry contributions to this modest advance in 

productivity are very striking. In nearly all regions, ICT producing industries (Electric Machinery, 

Post and Telecommunications) contributed positively to productivity enhancement. Note the 

positive contribution in the Community of Madrid, with 0.28 pp, as opposed to the rest of the 

regions where in most cases it is small or even negative.  In all regions without exception, 

Manufacturing contributed positively to productivity growth with Catalonia, the Basque Country, 

and Navarre as the regions with the highest contributions. On the other hand, the Construction 

sector contributed negatively in most of the regions. The highest positive contribution was in 

Aragon and the most negative one in Murcia.  

The three sub sectors of services show completely different patterns of behaviour.  Financial 

Intermediation and Business Services contributed positively in all regions without exception, 

being highest in the Community of Madrid but also relevant in other regions.  On the contrary, 

Personal and Social Services contributed negatively in nearly all regions, with Extremadura being 

the only exception, although very marginally.  Note that this sub sector is the sector that has 

contributed most negatively to productivity growth not only in Spain but also in the EU-15. By 

contrast, the US shows a positive contribution over the last few years. Finally, Trade and 

Transport presents weak advances in productivity in comparison with what happened in the EU 

and the US; at the regional level it has shown a pattern somewhat more favourable in regions 

such as Extremadura and Aragon, and negative in others (Cantabria and Murcia).  

In conclusion, Spain and its regions show generalized weaknesses in productivity behaviour in 

practically all productive activities: with the exception of Financial Intermediation, productivity 

improvements in each of the industries are much smaller than those of the EU-15 and the US. 

These results can be due both to an inefficient use of productive factors or to the industry 

composition of each of the sectors. Both explanations may be related to one another, since intra 

industry specialization can be responsible for the inefficient use of productive factors, in particular 

those that are knowledge intensive. 
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2.2. Growth accounting  

Growth accounting allows the decomposition of productivity growth into the contributions of the 

capital per worker endowments, and a residual term which captures all factors different from 

capital deepening. We have mentioned how important it is to distinguish between the different 

types of capital because of their different impact on productivity. In this sense, available data for 

Spanish regions8 allow us to evaluate the contribution to productivity of improvements in capital 

endowments (human; infrastructures; ICT; and non-ICT non-infrastructures). Before showing the 

results of the growth accounting exercise, we briefly describe the regional endowments of the 

relevant variables. 

Infrastructure capital is distributed in an irregular form between different regions (Mas, Quesada 

and Robledo 2007), although it is necessary to look at the indices of demand9. It is very common 

to use the level of employment, or the size of the territory, to normalize these indicators. In the 

first case, we get the capital labour ratio which directly influences productivity growth. The size of 

the region is meaningful because a great part of infrastructures are related with the location of 

activities and the level of communications. However, Spain shows a radial structure for many of 

the transport infrastructures. This makes the region of Madrid -located in the centre of the 

country- the core connecting region for most of the territory.  In 2006, using the capital labour 

ratio indicator, the regions with the highest endowments were Asturias, Aragon, Castile-La 

Mancha, Castile and Leon, and Extremadura.  On the opposite side we find the Balearic Islands, 

Madrid, Catalonia, Murcia, and the Valencian Community (figure 4a).  

Figure 4  

When we use the indicator of capital per square kilometre –excluding the two autonomous cities 

of Ceuta and Melilla- the rank changes very significantly. The Community of Madrid, a small 

region in geographical terms, ranks first, well ahead of the second community, the Basque 

Country, followed by the Canary Islands and Catalonia. On the opposite side we find 

Extremadura, Castile-La Mancha, Castile and Leon, and Aragon, all of which are very large 

regions with a very low population density.  

ICT capital includes three different assets: computer equipment referred to as hardware; 

software; and equipment and network lines of transport for voice and data associated with 

telecommunications. ICT capital per worker is an indicator similar to the capital labour ratio 

                                                 
8
 See Mas, Pérez and Uriel (2007) for capital stock and Mas, Pérez, Uriel, Serrano and Soler (2008) for 

human capital.  
9
 The permanent inventory procedure used in the estimates of FBBVA-Ivie considers the investment 

made in the corresponding region, although its use –as in the case of the infrastructures of transport- is 
not limited to its residents or to the firms operating in the area. This fact makes the comparison of 
infrastructures among regions difficult.  
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defined earlier for infrastructures. Figure 5a shows the relative position of the Spanish regions in 

2006. We find the highest level in the Canary Islands, followed by the most developed regions 

like Madrid, the Basque Country and Navarre, and also by Aragon and Extremadura.  

The relative weight of the ICT capital services with respect to the total productive capital 

services is a complementary indicator of the degree of penetration of the new technologies by 

region (figure 5b).  Above the national average, we find communities such as the Balearic 

Islands, Madrid, the Canary Islands, and the Valencian Community (besides Ceuta and 

Melilla). With a lower than the national average ICT capital labour ratio, we find the 

communities of Asturias, Castile-La Mancha, Extremadura, Castile and Leon, Cantabria and 

Aragon.  

Figure 5 

To evaluate the endowments in human capital, we have built a synthetic index which 

considers the average years of workers’ education in the different regions. As shown in figure 

6, the human capital endowments are highest in Madrid and the northern regions, and lowest 

along the belt of lowest productivity regions crossing the centre of the country, as shown in 

map 1 above.  

Figure 6 

The growth accounting results provide a very different pattern among Spanish regions.  These 

differences are more quantitative than qualitative. Table 5, referring to the period 1995-2006, 

shows the retrogressive movement of labour productivity in most of the regions, and substantial 

improvements only in Galicia, Extremadura, Castile-La Mancha, and Asturias. In all regions, 

without exception, TFP contribution to labour productivity was negative. The regions with the 

lowest negative values were the Balearic Islands, the Canary Islands, Castile-La Mancha, La 

Rioja, and Murcia.  

Table 5 

With regard to the factor contributions the results are as follows: 

a)  Changes in the composition of the labour force have shown positive -although uneven- effects 

in all regions, with the exception of the Basque Country and marginally Navarre. The regions 

affected most significantly are Galicia, Castile-La Mancha, the Valencian Community and La 

Rioja. The regions with lower intensity are Catalonia, Cantabria, Navarre, the Balearic Islands 

and Aragon, together with the two already mentioned Basque Country and Navarre. 
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b) The contribution of infrastructures to productivity growth has been positive in general but 

small. It has been much lower than the attention received by public policies or their relative 

weight in total capital. While in seven regions the contribution was negative, it was only positive 

and significant in Asturias and Galicia.  

c) The share of regional growth explained by the use of productive capital that is neither ICT nor 

infrastructures is positive and homogeneous among Spanish regions, with the exception of 

Cantabria and Extremadura. This result confirms that, in all regions, a significant and stable part 

of productivity growth is due to traditional firm investment in plant and equipment (non ICT).   

d) Additionally, it is worth noting that in many regions, the contribution of ICT capital is higher –

and in some cases much higher- than that of infrastructures and the rest of capital. This higher 

contribution is still more significant if one compares the relative weight of ICT with respect to total 

capital. Thus, the new technologies associated to intensive ICT use are more favourable to 

improvements in labour productivity. Consequently, a constant effort in ICT investment should be 

reflected sooner or later in productivity gains (Mas and Quesada 2005a and b). 

 However, all these contributions, although positive, end up not being reflected in labour 

productivity gains. They are accompanied by generalized and almost always intensive falls of 

TFP.  Thus we found –in the former section- a weak advance in labour productivity in all sectors 

of the regions. And now we see that given the improvements in the quantity and quality of factors 

used in the production function, there is also a loss in production efficiency in all regions. As 

mentioned before, this finding on the last decade is quite striking and requires a deeper 

explanation of its causes. 

3. Regional convergence 

The neoclassical growth model10 predicts productivity convergence among different territories if 

regions share production technology, savings and depreciation rates, and employment creation. 

Thus, the confirmation of this prediction depends upon the accomplishment of the conditions of 

such parameters, something that should be validated empirically. One should expect the 

convergence result to be more likely among regions than between different countries, since 

regions share a common economic and institutional system.  

In empirical tests of the convergence hypothesis the literature has defined two basic concepts, σ-

convergence and β-convergence. The first one analyzes whether regions become more or less 

alike with the passing of time, for instance in productivity levels. To test for the presence of 

                                                 
10

 Solow (1956). Also the growth accounting methodology, used above, in Solow (1957). 
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convergence a measure of dispersion -like the coefficient of variation- is computed over time for 

the 17 regions and the two cities.   

Over the last 20 years in Spain we find a process of regional convergence in productivity levels 

(figure 7a). Regions are more alike in 2006 than they were in 1985. 

Figure 7 

It is equally interesting to check whether regional differences in the productive resources that 

improve productivity over time. Over the last 21 years, we find a process of regional convergence 

both in total productive capital (excluding residential capital) per worker and in the level of 

qualification of the labour force (figure 7b). Thus, regions are more alike now than they were 

before in productive capital endowments, and also in the education, experience and productivity 

of their labour force. Notice that regional differences are smallest in the human capital variable. 

Figure 7c complements the previous one. It verifies whether there is convergence in the 

endowments of each of the assets considered in the definition of capital: infrastructures, ICT 

capital and the rest. ICT capital endowments show the most intensive convergence process as 

reflected in a strong decrease of the coefficient of variation. While in non- ICT non-infrastructures 

capital the process of convergence is equally positive, it shows less intensity. By contrast, 

infrastructures do not show any sign of convergence between regions. Over the last two 

decades, the existing differences in infrastructures between regions have not disappeared. They 

are even greater (as seen previously in figure 4) in those regions with large territories, and low  

employment and production. Therefore, it is likely that there has not been much progress in 

gaining an equal endowment of resources by region, and particularly in those with high 

population density and activity levels which show congestion problems. However, one should 

bear in mind the different picture that one gets of regional endowments in infrastructures 

depending upon the indicator used. In this case we use labour employment as a normalizing 

variable, which is the relevant variable for growth accounting. 

An alternative way of analyzing regional convergence, complementary to σ-convergence, is β-

convergence. This is a concept that defines regional convergence whenever regions that 

are initially placed in an unfavourable position –with a lower initial level of the variable 

under investigation- show the highest rates of growth. If this is the case for a sufficiently 

long period of time, one should expect that the poorest regions will end up catching up 

with the richest ones. However, this result is not guaranteed if the initial differences are 

large enough and the differences in the growth rates are small.  

Figure 8a shows the labour productivity level in 1985 on the horizontal axis and the 

annual growth rate over the period 1985-2006 on the vertical one. The resulting relation 
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is a negative one, as shown by the adjusted regression line, which gives significant 

values for the explanatory power of the equation as well as for the confidence of the 

estimated parameter. The decreasing line indicates that the communities which were in 

the lower part of the set of Spanish regions in terms of labour productivity levels of the 

private sector, were those enjoying the highest growth rates of productivity. In other 

words, those regions in the worst positions at the beginning of the period were also the 

fastest improving regions. This is the case of Galicia, Extremadura, and Castile-La 

Mancha. On the other hand, communities that initially were in better positions like the 

Balearic Islands, Madrid, and the Basque Country are showing the lowest improvement. 

This analysis confirms the presence of a convergence process of productivity among 

Spanish regions.  

Figure 8b presents a similar exercise carried out for capital endowments (excluding 

residential capital) per worker, that is to say, the capital labour ratio. Again we obtain a 

negative and statistically significant relation. This result is replicated in the case of the 

labour force qualification, as measured by the years of schooling, a variable that has also 

shown a convergent trend as shown in figure 8c.  

Figure 8 

The remaining parts of figure 8 show the β-convergence analysis applied to the capital 

labour ratio defined for the three types of capital considered. First, we observe an 

intensive convergence process of the different ICT capital per hour worked (figure 8d). 

This confirms the σ-convergence result obtained above (figure 7c). Therefore, it seems 

that the convergence in the endowments of ICT capital is one of the determinant forces in 

the convergence of labour productivity in Spanish regions.  

In infrastructures we observe (figure 8e) a much weaker process of convergence than that 

of the other productive capital assets. The coefficient of determination and the value of the 

slope of the adjusted regression line tell us that the initial position does not explain a great 

deal of the variance, and that the dependency relation is not very strong. At any rate, this 

β-convergence has not been able to reduce the existing dispersion in endowments (σ-

convergence). 

Finally, we find convergence between the Spanish regions in terms of capital labour ratio 

when capital is formed by all capital assets that are not ICT or infrastructures (figure 8f). 

This relationship is decreasing and significant, and the coefficient of determination is high. 

Regions like Galicia, the Valencian Community, and the Balearic Islands - initially in the 



 

 

 15

lowest levels of endowments- are also the regions that improved more over the period, 

with rates of growth twice as large as those of the best situated regions.  

4. Conclusions 

Before the start of the current crisis, the performance of the Spanish economy was quite 

remarkable over the last twenty years, in terms of output growth and particularly outstanding in 

employment. This latter achievement brought to an end the extremely chronic problem of 

unemployment that started with the first energy crisis. Growth was general in all Spanish regions, 

although with different rates. Spain attracted migrating population flows from other countries, 

especially from Latin America and Eastern Europe. However, after the slow down of growth in 

2007, unemployment has made a powerful return rising more than 50% in only one year. 

Over these years, the darkest side of Spain was the overall presence of a very slow growth of 

productivity. Although the regions enjoy different levels of productivity, all of them share a slow 

progress of this variable; lower than the average of EU-15 and much lower than the United States. 

The slow gain in labour productivity is the result, in part at least, of a product specialization biased 

towards activities with low added value. These are industries like construction, hotel and 

restaurants and personal services, three great reservoirs of jobs. However, given the intensity of 

the accumulation of productive capital in all activities and regions over these years, there also 

exists a problem of inefficiency in the use of resources, as shown by the reversion of labour 

productivity in many regions, and the persistence of a negative Total Factor Productivity (TFP) in 

all of them. Growth has been more the result of the effort made in creating employment and 

keeping a high rate of capital accumulation –transpiration- than the outcome of inspiration. Until 

now, the externalities derived from the accumulation of physical and human capital have not 

emerged, technical progress has been very slow and the combination of the factors of production 

utilized has been hardly efficient.  

There are two complementary explanations for this poor performance of productivity. First, as in 

many other European economies, some service industries have shown very weak productivity 

gains, in particular in comparison with the dynamism of the United States. In this country, the 

services of Wholesale Trade, Transport and Business Services have been the winners in 

productivity gains since the mid nineties. An additional contributing factor to the dynamism of the 

United States was the fast development of the ICT production sectors.  

As with the majority of countries, Spain and most of its regions do not have a powerful ICT 

producing sector. This is different from what we see in the United States, Sweden, Finland or the 

UK. Only in the region of Madrid does this ICT producing sector present a significant contribution. 

Furthermore, the construction sector –where productivity gains are very slow- stands for a very 
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large weight in the GDP of many regions. This high contribution of the construction industry has 

contrasted with the negative effects on productivity, with significant negative growth rates in 

regions like Murcia. Finally, services industries –with the exception of Financial Intermediation- 

have shown slower advances in Spanish regions than in the EU-15, and in some regions they 

have contributed even negatively. 

Secondly, growth accounting has allowed us to test that in all Spanish regions, without exception, 

TFP contribution has been negative. That is to say, the slow advances in labour productivity have 

taken place in spite of the intensive process of –physical and human- capital accumulation. This 

high rate of investment has not been accompanied by technical progress or efficiency 

improvements in the utilization of factors.  The improvements of the qualification of the labour 

force and the important accumulation of ICT capital have given rise to a contribution to labour 

productivity which is larger than the productivity gain, without the effect of the negative 

contribution of the TFP. To the question of why we get this result we propose, at least, two 

possible answers: first, knowledge investments are not worthwhile unless there is a strong 

specialization of the economy in knowledge intensive industries; second, investments in 

knowledge mature very slowly. 

Finally, the work has analyzed regional convergence using the concepts of σ and β convergence. 

We have found that there is convergence in labour productivity among the Spanish regions. The 

most intensive convergence process takes place in ICT capital endowments, followed by the 

educational levels of the workers and by the rest of capital (non ICT, non infrastructures).  In 

contrast, infrastructures endowments do not show a profile of convergence, a great discrepancy 

from the rest of the sources of growth.  

 

 

 

 

 



 

 

 17

REFERENCES  

 

Aschauer, D.A. (1989): Is Public Expenditure Productive?, Journal of Monetary Economics, 

23, 177-200. 

Basu, Susanto and John G. Fernald (1995): “Are Apparent Productive Spillover a Gigment 

of Specification Error?, Journal of Monetary Economics 36, 165-188. 

Basu, Susanto and John G. Fernald (1997): “Returns to Scale in US Production: Estimates 

and Implications”, Journal of Political Economy, 105(2), 249-283. 

Becker G. (1964): Human Capital, Nueva York: Columbia University Press, 1964 

Cuadrado-Roura, J.R., B. García-Greciano and J.L. Raymond (1999): “Regional 

Convergence in Productivity and Productive Structure: the Spanish Case”, 

International Regional Science Review, 22, 1, 35-53.    

Cuadrado-Roura,J.R., Mancha, T. and R. Garrido (1998): Convergencia Regional en 

España. Hechos, tendencias y perspectivas, Fundación Argentaria, Madrid. 

Cuadrado-Roura, J.R. and M. Parellada (2002): Regional Convergence in the European 

Regions: Facts, Prospects and Policies, Berlin, Springer.  

De la Fuente, A. (2008): “Dinámica regional de la renta y la población” en Velarde Fuentes 

and J. Serrano Sanz, J.Mª (dirs): La España del siglo XXI, volumen III: La economía, 

Editorial Biblioteca Nueva, Madrid, 679-719. 

De La Fuente, A. (2008): "Inversión en infraestructuras, crecimiento y convergencia 

regional, Economic Reports 20-08, FEDEA 

De La Fuente, A. and R. Doménech (2006): “Capital humano, crecimiento y desigualdad 

en las regiones españolas”, Moneda y Crédito, 222, 13-56. 

De La Fuente, A. (2001): "Infraestructuras y política regional," en T. García-Milà, editora, 

Nuevas fronteras de la política económica, 2001. Generalitat de Cataluña y 

Universidad Pompeu Fabra, Barcelona, pp. 18-55. 

Dolado, J.J., González-Páramo, J.M. and J.M. Roldán (1994): “Convergencia entre las 

provincias españolas. Evidencia Empírica”, Moneda y Crédito, 198. 



 

 

 18

Draper, M. and J.A. Herce (1994): “Infraestructuras y Crecimiento. Un Panorama”, Revista 

Economía Aplicada, Vol. 2, nº 6, Winter. 

Garrido, R., Mancha, T. and J.R. Cuadrado (2007): “La Política Regional y de Cohesión en 

la Unión Europea: veinte años de avance y un futuro nuevo”, Investigaciones 

Regionales, n. 10,  2007, 239-266. 

Goerlich, F.J. and M. Mas (2008): “Pautas de localización de la población a lo largo del 

siglo XX, Investigaciones Regionales, nº 12, Spring, 5-34. 

Goerlich, F.J. and M. Mas (Dirs.) (2006): La Localización de la Población sobre el 

Territorio. Un siglo de cambios. Un estudio basado en series homogéneas 1900-

2001, Fundación BBVA, Bilbao, 536 páginas. Includes CD with the database.  

Gordon, R.J. (2000): “Does the new economy measure up to the great inventions of the 

past?, Journal of Economic Perspectives, 14 (4), 3-22. 

__________________ (1999): Has the ‘new economy’ rendered the productivity slowdown 

obsolete?, Northwestern University (mimeo). 

__________________ (2002): “Technology and economic performance in the American 

economy”, NBER, Working Paper n.. 8771, Cambridge, MA. 

__________________ (2003): “High-tech innovation and productivity growth: does supply 

create its own demand”, NBER, Working Paper n. 9437, Cambridge, MA.  

Jorgenson, D.W. (1999): “Information technology and growth”, American Economic Review, 

Papers and proceedings, May 89 (2), 109-115, 

__________________ (2000): “Information technology and the us economy”, Presidential 

Address to the American Economic Association, January, 2001. 

__________________ (2001): “Information technology and the US economy”, American 

Economic Review, March 91 (1), 249-280. 

Jorgenson, D.W. and K. Stiroh (2000): “Raising the Speedy limit: us economic growth in 

the information age”, Brookings Papers on Economic Activity (1), 125-211 

Jorgenson, D.W., M.S. Ho and K.J. Stiroh (2002): Information technology, education, and 

the sources of economic growth across US industries. Federal Reserve System, May. 

 Maroto-Sánchez and J.R. Cuadrado-Roura (2006): La productividad en la Economía 

Española, Instituto de Estudios Económicos. Madrid.  



 

 

 19

Mas, M. (2006): “Infrastructures and ICT: Measurement Issues and Impact on Economic 

Growth” EUKLEMS Working Paper Series nº 12, European Commission, 6th 

Framework Programme, (available in www.euklems.net) 

Mas, M., Pérez, F., Serrano, L. and E. Uriel (2002): Capital humano. Metodología y series 

históricas 1964-2001. Fundación Bancaja, Valencia, 297 pp, CD-rom including 

database.  

Mas, M., Maudos, J., Pérez, F. and E. Uriel (1998): “Public Capital, Productive Efficiency 

and Convergence in the Spanish Regions (1964-93)”, The Review of Income and 

Wealth, series 44, nº 3, 383-396. 

__________________ (1996): "Infrastructures and Productivity in the Spanish Regions", 

Regional Studies, Vol. 30, nº. 7, 641-649.  

__________________ (1995): "Public capital and convergence in the Spanish regions", 

Entrepreneurship and Regional Development, Vol. 7, no. 4, 309-327. 

Mas, M., Pérez, F. and E. Uriel (2006): “Spanish New Capital Stock Estimates” en Mas, M. 

and P. Schreyer (eds.) Growth, capital and new technologies, Fundación BBVA, 

Bilbao. 

Mas, M., Quesada, J. and J.C. Robledo (2007): in Reig, E. (Dir.) Competitividad, 

Crecimiento y Capitalización en las Regiones Españolas, Fundación BBVA, Bilbao, 

371 pp. 

Mas, M. and J. Quesada (2005a): Las Nuevas Tecnologías y el Crecimiento Económico en 

España, Fundación BBVA, Bilbao, 384 pp. 

____________________ (2005b): “ICT and Economic Growth. A quantification of 

productivity growth in Spain”, OECD Statistics Working Papers, Statistics Directorate, 

STD/DOC(2005)4, OECD, Paris. 

Mincer J. (1958): “Investment in Human Capital and Personal Income Distribution", The 

Journal of Political Economy. University of Chicago Press, 1958 vol. 66, pp. 281-320. 

National Research Council (2007): Measuring and Sustaining the New Economy, The 

National Academies Press, Washington, 5 volumes. 

OCDE (2001): Measuring Productivity. Measurement of aggregate and industry-level 

productivity growth. Paris. 



 

 

 20

Pérez, F. and L. Serrano (2008): “Los inmigrantes y el mercado de trabajo español. Una 

aproximación económica” en García Roca, J. and Lacomba, J. (eds.): La inmigración 

en la sociedad española. Una radiografía multidisciplinar, Edicions Bellaterrra, 157-

203. 

Pérez, F. (2008): “La capitalización de la economía española y la mejora de la 

productividad” en Velarde Fuentes and J. Serrano Sanz, J.Mª (dirs): La España del 

siglo XXI, volume III: La economía, Editorial Biblioteca Nueva, Madrid, 97-130. 

__________________ (2007): Las claves del desarrollo a largo plazo de la economía 

española. Fundación BBVA. 221 pp. 

__________________ (2006): “Productividad, capitalización  y especialización”, Información 

Comercial Española, 829, 27-47. 

Pérez, F. (dir.), Maudos, J., Pastor, J.M. and Serrano, L. (2006): Productividad e 

internacionalización. El crecimiento español ante los nuevos cambios estructurales, 

Fundación BBVA, pp. 289. 

Pérez, F. and L. Serrano (2000): “Capital humano y patrón de crecimiento sectorial y 

territorial: España (1964-1998)” Papeles de Economía Española “Capital Humano y 

Bienestar Económico”, nº 6, 20-40. 

Solow, R. (1957): “Technical change and the aggregate production function”, Review of 

Economics and Statistics 39, n. 3, 312-320. 

__________________ (1956): “A contribution to the theory of economic growth”, Quarterly 

Journal of Economics 70, n. 1, 65-94. 

Schultz. T. (1961): “Investment in Human Capital”. American Economic Review, 51, 1-17. 

Stiroh, Kevin J. (2002): “Information Technology and the U.S. Productivity Revival: What Do 

the Industry Data Say” American Economic Review vol 92(5), December, 1559-1576. 



 

 

 21

Tables and figures 

 

 

 

Table 1. Rates of growth of real GVA, employment (hours worked) and labour productivity. Total economy

Percentage

1985-2007 1985-1990 1990-1995 1995-2007 1995-2000 2000-2007

Real GVA 3.28 4.53 1.53 3.49 3.83 3.24

Employment (hours worked) 2.38 3.17 -0.44 3.23 3.99 2.69

Labour productivity 0.90 1.36 1.97 0.26 -0.15 0.55

Source: INE and own elaboration.
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Figure 1. Real GVA, employment (hours worked) and labour productivity. 1985-2007
(1985=100)

Source: INE and own elaboration
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Figure 2. Rates of growth of productive capital in Spain. 1985-2007

(Percentages)

                      

Source: Foundation BBVA-Ivie and own elaboration
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Table 2. Composition of net Non-Residential capital stock. Spain

 Percentage

1985 1995 2000 2007

Total Non-Residential capital 100.00 100.00 100.00 100.00

Infrastructures 18.22 19.93 19.74 20.34

ICT 4.67 4.74 4.60 4.31

Non-Infrastructures, Non-ICT 77.11 75.33 75.66 75.35

Source:  Foundation BBVA-Ivie and own elaboration.
 

Table 3. Growth accounting. Labour productivity. Spain. Private Sector

Percentage

1985-2006 1985-1995 1995-2000 2000-2006

Labour productivity growth 0.81 1.87 -0.51 0.14

Contribution of:

  Infrastructures 0.07 0.15 -0.02 0.05

  ICT capital 0.36 0.38 0.40 0.35

  Non-Infrastructures, Non-ICT capital 0.48 0.70 0.05 0.39

  Labour force qualification 0.51 0.71 0.34 0.82

  Total Factor Productivity (TFP) -0.61 -0.06 -1.28 -1.47

Source:  Own elaboration.
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Figure 3. Labour productivity. Rates of variation. 1985-2007
(Percentages)                     

Source:  INE and own elaboration
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Table 4. Industries contribution to labour productivity growth. 2000-2005

Percentage

ICT producing 

industries
1

Manufacturing, 

excluding 

electrical

Construction
Other 

production
Distribution

Finance and 

Business 

Services

Personal 

services

Reallocation of 

labour effect

Aragon 1.33 0.17 0.46 0.30 -0.06 0.27 0.26 -0.14 0.07

Castile and Leon 1.23 0.10 0.24 0.19 0.12 0.20 0.23 -0.04 0.19

Basque Country 1.22 0.13 0.50 -0.09 0.15 0.19 0.34 -0.07 0.07

Extremadura 1.05 0.07 0.11 0.07 -0.09 0.32 0.19 0.10 0.28

Catalonia 1.01 0.12 0.48 0.21 0.05 0.03 0.45 -0.29 -0.04

Asturias 0.96 0.03 0.10 0.12 0.48 0.23 0.16 -0.21 0.04

Navarre 0.73 -0.01 0.54 -0.05 0.20 -0.14 0.37 -0.18 0.00

Madrid 0.73 0.28 0.39 -0.15 0.05 0.00 0.50 -0.26 -0.08

Galicia 0.66 0.03 0.21 0.05 0.21 -0.08 0.18 -0.10 0.16

Castile-La Mancha 0.66 0.03 0.14 0.05 0.25 -0.15 0.19 -0.10 0.25

SPAIN 0.61 0.07 0.27 -0.03 0.12 0.10 0.27 -0.18 -0.01

Andalusia 0.39 0.07 0.14 -0.20 0.08 0.11 0.24 -0.22 0.18

Valencian C. 0.27 0.05 0.32 -0.17 0.09 -0.07 0.17 -0.23 0.10

La Rioja 0.24 0.02 0.37 -0.08 -0.17 -0.03 0.21 -0.19 0.11

Cantabria 0.07 -0.01 0.22 -0.07 -0.08 -0.18 0.17 -0.02 0.05

Canary Islands -0.10 -0.01 0.06 -0.14 0.14 -0.10 0.13 -0.18 0.00

Murcia -0.62 0.01 0.23 -0.62 -0.07 -0.17 0.17 -0.21 0.04

Balearic Islands -0.92 -0.04 0.15 -0.41 0.09 -0.11 0.17 -0.82 0.05

EU-15 1.36 0.25 0.45 0.04 0.24 0.34 0.09 -0.10 0.05

United States 3.18 0.53 0.75 -0.08 0.00 1.16 0.60 0.33 -0.11

Source : EU KLEMS Database, March 2008, http://www.euklems.net, INE and own elaboration.

Labour 

productivity

Industries contribution

1
 Electrical machinery, post and communication services
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Figure 4. Infrastructure capital services in the Spanish regions. 2006
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Figure 5. ICT capital services in the Spanish regions. 2006  
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Figure 6. Human capital in spanish regions. 2006 
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Table 5. Growth accounting. Labour productivity. Private Sector (1995-2006)

ICT Infrastructures

Non-

infrastructures, 

Non-ICT

Andalusia -0.37 0.43 -0.04 0.31 0.75 -1.83

Aragon 0.06 0.41 0.07 0.45 0.17 -1.04

Asturias 0.78 0.36 0.14 0.21 0.45 -0.38

Balearic Islands -2.86 0.45 -0.03 0.19 0.17 -3.64

Canary Islands -0.95 0.41 -0.01 0.10 0.77 -2.22

Cantabria -0.70 0.34 0.03 -0.13 0.11 -1.05

Castile and Leon 0.60 0.41 0.09 0.39 0.55 -0.85

Castile-La Mancha -0.40 0.40 0.02 0.23 1.01 -2.05

Catalonia -0.56 0.31 0.01 0.11 0.14 -1.12

Valencian C. 0.16 0.43 0.02 0.49 1.01 -1.78

Extremadura 0.72 0.38 0.01 -0.18 0.89 -0.38

Galicia 1.95 0.50 0.14 0.68 1.23 -0.59

Madrid -0.57 0.29 0.04 0.22 0.50 -1.63

Murcia -0.35 0.41 -0.02 0.58 0.84 -2.16

Navarre -0.42 0.41 -0.05 0.42 -0.01 -1.18

Basque Country -0.02 0.36 -0.02 0.05 -0.23 -0.17

La Rioja -0.16 0.45 -0.08 0.46 1.21 -2.20

SPAIN -0.16 0.37 0.02 0.26 0.52 -1.33

Source:  Own elaboration.

TFP

Capital per hour worked
Labour 

productivity 

Labour force 

qualification
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a) Labour productivity. Private Sector

y=35,06-3,34x                 

(-7,19)

R
2
=0,76

Andalusia
Aragon

Asturias

Balearic Islands
Canary Islands

Cantabria
Castile-La Mancha

Castile and Leon

Catalonia

Valencian C.

Extremadura

Galicia

Madrid

Murcia

Navarre

Basque Country
La Rioja

Ceuta and Melilla

9.8 9.9 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7

Ln labour productivity (private sector) 1985

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0
A

n
n

u
a

l 
g

ro
w

th
 r

a
te

 1
9

8
5

-2
0

0
6

Figure 8. β -convergence
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c) Average years of schooling of 

employed population (16-64 years)

t-stadistic in brackets.

Source: Foundation BBVA-Ivie, INE and own elaboration.
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