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ABSTRACT 
Poor labor productivity and Total Factor Productivity (TFP) growth has been a 
worrisome reality since 1995 in Spain, and in many countries within the European 
Union. The same concern applies to the Basque Country, Navarre, and other 
Autonomous Communities in Spain. This paper shows that, using the most recent data, 
productivity growth has improved for the Basque Country (especially), Madrid, and 
Navarre, but not for Spain. Additionally, this paper offers a long term analysis on the 
sources of economic growth in Spain, the Basque Country and its three historic 
territories (Araba, Bizkaia, and Gipuzkoa), Madrid, and Navarre since 1964. Three 
differently characterized periods are studied. Overall, TFP growth has been the main 
engine of output growth since 1964. Finally, some caution is suggested on the results 
for the Basque Country since they change substantially depending on the source of data 
employed. As a rule of thumb, the Basque Statistics Office offers an annual average 
growth rate of 0.5 percentage points above that provided by the Spanish counterpart. 
 
Keywords: Economic growth accounting, total factor productivity. 
JEL Classification: O47 

 
RESUMEN 

El pobre crecimiento de la productividad del trabajo y de la Productividad Total de los 
Factores (PTF) ha sido una realidad preocupante desde 1995 en España, y en muchos 
países dentro de la Unión Europea. La misma preocupación es aplicable al País Vasco, 
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Sociedad del Conocimiento, via Red Guipuzcoana de Ciencia y Tecnología) and Gobierno Vasco 
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System) is gratefully acknowledged. I thank Asier Minondo and Mikel Navarro for providing me some 
data for this study and for his suggestions on the sources employed. I also thank Mª Ángeles Castillo for 
her support on the data provided by the Basque Statistics Office (Eustat). The remaining errors and 
omissions are, of course, entirely responsibility of the author. 



Navarra, y otras Comunidades Autónomas de España. Este artículo muestra que, usando 
los datos más recientes, el crecimiento de la productividad ha mejorado en el País Vasco 
(especialmente), Madrid, y Navarra, pero no en España. Además, este artículo ofrece un 
análisis a largo plazo de las fuentes del crecimiento económico en España, el País Vasco 
y sus tres territorios históricos (Araba, Bizkaia, y Gipuzkoa), Madrid, y Navarra desde 
1964. Se estudian tres períodos con características muy diferentes. En general, el 
crecimiento de la PTF ha sido el principal motor del crecimiento de la producción desde 
1964. Finalmente, se sugiere tomar los resultados obtenidos para el País Vasco con 
cierta precaución dado que varían sustancialmente dependiendo de la fuente de datos 
empleada. Así, el Instituto Vasco de Estadística ofrece, aproximadamente, una tasa 
anual media de crecimiento 0,5 puntos porcentuales mayor que el que provee el Instituto 
Nacional de Estadística. 
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1. INTRODUCTION 

Many studies have shown that labor productivity growth has performed poorly 

since the mid 1990s in Spain, as well as in many countries within the European Union 

(EU). The growth pattern of some autonomous communities from Spain, such as the 

Autonomous Community of the Basque Country (Basque Country, for simplicity), and 

its three historic territories (Araba, Bizkaia, and Gipuzkoa), and the Foral Community 

of Navarre (Navarre, for simplicity), has been unsatisfactory as well2. A fall in the 

average growth rate of total factor productivity3 (TFP) has accompanied to the gloomy 

performance in labor productivity. 

This paper analyzes whether the availability of more recent data offers a new 

view on the performance of  productivity for Spain and the three leading autonomous 

communities in Spain. Additionally, this paper provides a long term analysis on the 

sources of economic growth for Spain and the three leading autonomous communities 

since 1964. The analysis is organized in three stages. First, the performance of Spain is 

analyzed, and compared to that for the EU, and the US. Then the study focuses on the 

three autonomous communities with the highest output per capita in Spain, such as the 

Basque Country, Navarre, and the Autonomous Community of Madrid (Madrid, for 

simplicity)4. Finally, the performance of the three historic territories of the Basque 

Country, Araba, Bizkaia, and Gipuzkoa, is studied. Special attention is devoted to the 

impact of information and communication technologies (ICT) on economic growth. The 

role of infrastructures on growth is also analyzed5. The paper shows, first, that there has 

                                                 
2 See, for example, O´Mahony and van Ark (2003), Timmer, Ypma and van Ark (2003), Sapir et. al. 
(2004), and van Ark, O´Mahony and Ypma (2007), Cette, Fouquin, and Sinn (2007), van Ark, 
O´Mahony, and Timmer (2008) for the EU,  Mas and Quesada (2005), Gual, Jódar and Ruiz (2006), and 
Escribá and Murgui (2007) for Spain, and Erauskin (2008a, 2008b) for Spain, the Basque Country, and 
Navarre. 
3 Sometimes it is also known as Multi Factor Productivity (MFP). 
4 See, for instance, the results released by the Spanish Statistical Office (INE) at 
http://www.ine.es/daco/daco42/cre00/c08m_cre.xls (26 March 2008). 
5 See Mas (2006) for a recent revision on the impact of infrastructures and ICT on economic growth. 
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been some improvement in the performance of the Basque Country (especially), 

Madrid, and Navarre recently, but not for Spain. Then it concludes that TFP growth has 

been the main engine of output growth since 1964, even though important differences 

arise in the economic performance from some periods to others. Finally, it suggests that 

the results for the Basque Country should be taken with some caution since different 

sources of data lead to important differences in the results: as a rule of thumb, the 

annual average growth rate of output provided by the Basque Statistics Office (Eustat) 

is, approximately, 0.5 percentage points above that offered by the Spanish one (INE). 

This paper is organized as follows. In Section 2 I revise the standard framework 

of growth accounting. Section 3 briefly summarizes the results of previous studies. In 

Section 4 the sources employed are described. The main results of the analysis are 

shown in Section 5. Section 6 concludes. 

 

2. THE GROWTH ACCOUNTING METHOD6 

Growth accounting is a method to study the proximate causes of growth (Bosworth y 

Collins, 2003, p. 114). The principal framework of analysis for economic growth 

accounting is based on the pioneer work by Solow (1957).7 The analysis starts from a 

standard neoclassical production function,  

 ,,,, ,,, tOtICTtINFttt KKKLFAY         (1) 

where Y denotes output, A the level of technology (Hicks-neutral or output 

augmenting), or TFP, L labor, and K capital, with 3 types of capital. Subscript INF 

refers to (road, water, railway, airport, port and urban) infrastructures,  ICT to 

Information and Communications Technologies (Hardware or Office machinery and 

                                                 
6 The content of this section is mainly based on Barro and Sala-i-Martín (2004, chap. 10), and Mas and 
Quesada (2005, Ch. 8). 
7 The initial studies on growth accounting go back to the 30s, but Solow (1957) is the main contributor to 
the literature on growth accounting since it integrates explicitly economic theory in the accounting 
exercise (Griliches, 2000, p. 12).   
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computer equipment, Software, and Communications), and O to other types of 

(non-residential) capital (such as Constructions other than dwellings and the 

infrastructures referred earlier, Transport equipment, and Machinery, equipment and 

other products, except hardware, software or communications)8. Labor input is 

measured as hours worked, unadjusted for human capital. Capital input is measured as 

the value of the capital services provided (Jorgenson and Griliches, 1967). 

 Assuming competitive factor markets and constant returns to scale, then the 

growth rate of production can be disaggregated into the growth rate of TFP, on the one 

hand, and the growth rate of inputs (adjusted by their contribution to output), on the 

other hand,   

tOtKO

tICTtKICTtINFtKINFttLtt

K

KKLAY

,,

,,,,,

ln

lnlnlnlnln








,   (2) 

where 

  12

1
 tLtLtL ,,,   is the average share of labor compensation in total output, 

 12

1
 tKINFtKINFtKINF ,,,   is the average share of the value of capital services 

provided by infrastructures in total output, 

 12

1
 tKICTtKICTtKICT ,,,   is the average share of the value of capital services 

provided by information and communications technologies in total output, and 

 12

1
 tKOtKOtKO ,,,   is the average share of the value of capital services provided 

by other types of  capital in total output. 

 Then the share of the compensation of employees (including an imputation for 

self-employed persons), CE, in total output, Y, is defined as 

                                                 
8 See Mas, Pérez, and Uriel (2005b) for more details. 
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t

t
tL Y

CE
, ,  

the share of the value of capital services provided by infrastructures, VCSKINF, in total 

output, as 

t

tKINF
tKINF Y

VCS ,
,  , 

the share of the value of capital services provided by ICT, VCSKICT, in total output, as 

t

tKICT
tKICT Y

VCS ,
,  , 

and the share of the value of capital services provided by other types of capital, VCSKO, 

in total output, as 

t

tKO
tKO Y

VCS ,
,  , where 

1 tKOtKICTtKINFtL ,,,,  . 

If we have data on the quantities, Y, L, and K, and on the input shares, L, KINF, 

KICT, and KO, then the growth rate of TFP, tAln , can be calculated as the growth 

rate of output that cannot be attributed to the growth rate of inputs (weighted by their 

respective contributions), from equation (2) as, 

tOtKO

tICTtKICTtINFtKINFttLtt

K

KKLYA

,,

,,,,,

ln

lnlnlnlnln








,   (3) 

that is, as a “residual”. Thus the term tAln  is usually known as Solow residual9, or a 

“measure of our ignorance” (Abramowitz, 1956)10. According to Helpman (2004, p. 

                                                 
9 Griliches (2000, p. 5) points out that the first time that the term residual or residual factor is used goes 
back, it seems, to an article by H.W. Arndt in 1961, even though the paper is not published until 1964. 
The term is popularized with the publication of a monograph by the OCDE entitled “The residual factor 
residual and economic growth” (Vaizey et al., 1964). See Griliches (2000, Chapter 1) for more details on 
the origins of the residual. 
10 Since in this paper labor will not be adjusted for human capital, the impact of changes in the 
composition of the labor force (or “labor quality”) will be attributed to the growth in TFP. 
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22), “it represents the aggregate effect of diverse forms of technological change”. 

Hulten (2001, p. 40) points out that “intuitively, it measures the shift in the production 

function”, which can be caused by “technical innovations, organizational and 

institutional changes, changes in societal attitudes, fluctuations in demand, changes in 

factor shares, omitted variables, and errors of measurement” (Hulten, ibid.). That is why 

“the residual should not be equated to technical change, even though it often is”11. In 

addition, Hulten (Ibid.) points out that “to the extent that productivity is affected by 

innovation, it is the costless part of technical change that it captures. This “manna from 

heaven” may reflect spillover externalities thrown off by research projects, or it may 

simply reflect inspiration and ingenuity”. In the same vein, as O´Mahony and van Ark 

(2003, p. 216) put it, “increases in measured TFP can arise for a number of reasons 

including investment in innovation-inducing activities such as R&D expenditures, 

measurement issues including cyclical influences and pure TFP or costless increases in 

output arising from network externalities or spillovers. The latter encompasses activities 

that indirectly raise productivity but are not directly remunerated in the market”. More 

recently, Timmer, O´Mahony and van Ark (2007, pp. 4-5, footnote 4) point out that 

“under strict neoclassical assumptions, MFP growth measures disembodied 

technological change. In practice, MFP is derived as a residual and includes a host of 

effects such as improvements in allocative and technical efficiency, changes in returns 

to scale and mark-ups and technological change proper. All these effects can be broadly 

summarised as “improvements in efficiency”, as they improve the productivity with 

which inputs are being used in the production process. In addition, being a residual 

                                                 
11 According to Hulten (2001, p. 8, footnote 5), “The difference between the Hicksian shift parameter, At, 
and the rate of technical change arises for many reasons. The most important is that the shift parameter 
captures only costless improvements in the way an economy´s resources of labor and capital are 
transformed into real GDP (the proverbial manna from heaven). Technical change that results from R&D 
spending will not be captured by At unless R&D is excluded from Lt and Kt (which it generally is not). A 
second general reason is that changes in the institutional organization of production will also shift the 
function, as will systematic changes in worker effort.”  
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measures MFP growth also includes measurement errors and the effects from 

unmeasured output and inputs.” 

Alternatively, equation (2) can be rewritten in intensive terms, that is, measured 

in hours worked, as 

 
   ttOtKOttICTtKICT

ttINFtKINFttt

LKLK

LKALY

lnlnlnln

lnlnlnlnln

,,,,

,,








,    (4) 

where the growth rate of GDP per hour is decomposed into the growth rate in TFP plus 

the growth rate in capital intensity (weighted by her contribution). Then the growth in 

TFP can be derived from (4) as, 

   
   tt,Ot,KOtt,ICTt,KICT

tt,INFt,KINFttt

LlnKlnLlnKln

LlnKlnLlnYlnAln








,    (5) 

 Equations (2), (3), (4) or (5) have been obtained using non-econometric 

procedures, which in addition to being the estimation method most frequently used in 

the literature, it has important advantages12.  

 The econometric estimation of equation (1) implies usually adopting a 

Cobb-Douglas production function under constant returns to scale. Then a specific 

functional form is suggested for the TFP term At. Substituting this term in equation (1) 

and taking logs, the production function is estimated, thus obtaining the impact of 

different inputs on output. Additionally, based on those results, the level of TFP and the 

sources of growth can be estimated13. 

 

                                                 
12 The main advantage of the econometric method is that there is no need to assume that the marginal 
social product of inputs coincide with the observed prices of inputs. However, it has many disadvantages. 
First, the growth rate of inputs cannot be taken as exogenous with respect to the changes in the growth 
rate of TFP. Second, in case measurement errors arise in the growth rate of inputs, then the estimates 
would be inconsistent. This is especially relevant for capital. Finally, the regression equation should be 
extended so that changes in input shares and the growth rate of TFP are allowed as time evolves (Barro 
and Sala-i-Martin, 2004, pp. 441-442).  
13 For more details, see Goerlich and Mas (2001, Chapter VI), for example. 
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3. RESULTS OF PREVIOUS STUDIES 

Several studies have analyzed the sources of economic growth for Spain as a whole. 

However, very few have studied the sources of growth for the autonomous communities 

and provinces of Spain. Additionally, the results of those studies differ due to the 

methodologies (econometric or not)14, and data sets (provided by international, national 

or local statistics offices) employed and, of course, due to the different time periods 

analyzed.    

Escribá and Murgui (1998) found that the main contribution to the growth rate of 

gross value added (GVA) for the period 1980-1993 was explained both by the growth 

rate of TFP and private capital using noneconometric procedures15. The growth rate of 

labor played a minor role. Those results applied broadly to the private productive sector 

as a whole and to the 5 big private productive industries (agriculture, manufacturing, 

energy, construction, and private productive services) in Spain and in its autonomous 

communities, even though there were remarkable differences from some territories to 

others and from some industries to others.  

 Goerlich and Mas (2001) studied the sources of economic growth for Spain as a 

whole and for each of the provinces in Spain based on econometric procedures16. As we 

can see in Table 1, the results were qualitatively quite similar to those of Escribá and 

Murgui (1998): the growth rate in TFP was the most important source of economic 

growth during 1965-1996, followed by the contribution of private capital, while the 

                                                 
14 Additionally, there are other minor methodological differences. For instance, some studies make some 
adjustment to output to exclude actual and imputed rents paid in the case of owner-occupied dwellings 
since residential capital is excluded [Timmer, Ypma, and van Ark, (2003)]. Others exclude rents from 
output, and the contribution of domestic service from output and employment [Mas and Quesada (2005)], 
for example. 
15 The regional database BD.MORES was employed in the analysis (See Dabán et al. (1998) for more 
details on the database).  
16 Fundación BBVA (FBBVA) was the main provider for the data. 
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contribution of labor (and other variables such as human capital and public capital) was 

very low, or even negative in some territories17. 

 
Table 1. The sources of economic growth in Spain, the historic territories of the 
Basque Country, Navarre, and Madrid, 1965-1996  
 Growth 

rate of 

GVA 

 

Contribution 

of labor 

Contribution 

of private 

capital 

Contribution 

of human 

capital 

Contribution 

of public 

capital 

 

Contribution 

of TFP 

Spain 3.21 -0.10 0.95 0.11 0.10 2.14 

Gipuzkoa 2.12 -0.27 0.41 0.10 0.10 1.77 

Bizkaia 2.29 -0.40 0.59 0.10 0.13 1.87 

Araba 3.98 0.60 1.04 0.11 0.11 2.12 

Navarre 3.59 0.07 0.94 0.12 0.09 2.38 

Madrid 3.58 0.83 1.19 0.10 0.12 1.34 

Source: Goerlich and Mas (2001, p. 350) 

 

 Timmer, Ypma and van Ark (2003) analyzed for the first time the impact of ICT 

on the growth rate in the EU, comparing it with that in the US18, based on 

noneconometric procedures19. The EU performed worse than the US in terms of growth 

in the periods 1980-1995 and 1995-2001 (2.11% and 2.42% vs. 2.93% and 3.52%) (See 

Tables 2 and 3). The sources of growth in the EU changed very much from one period 

to the other. Whereas growth in output was explained mainly both by growth in TFP 

and capital in the period 1980-1995, the increasing contribution of labor, and not the 

contribution of ICT capital (even though it increased), was the main feature of the 

recent period in the EU. On the other hand, the contribution of all the sources to 

economic growth (but labor) increased in the US from one period to the other, but 

                                                 
17 Additionally, they found that part of the growth rate could be attributed to structural change (mainly 
due to the loss of agricultural employment). However, most of the evolution of the GVA was explained 
by the accumulation of capital, instead of the evolution in sectorial employment. 
18 See Jorgenson, Ho, and Stiroh (2005) for a recent survey on the impact of ICT on economic growth in 
the US. 
19 The analysis was mainly based on the data provided by the OECD (Organisation for Economic 
Cooperation and Development) and National Statistics Offices. More details can be found in Source 
Appendix 1 and Source Appendix 2 (Timmer, Ypma and van Ark, 2003). 
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relative contributions maintained more or less stable. Higher labor and capital growth 

accounted for higher US growth in the first period, whereas capital and labor growth 

were the engines of growth in the second. The contribution of ICT capital to GDP 

growth increased both in the EU and in the US, but it was clearly higher in the US. On 

the other hand, the growth rate in Spain was higher than in the EU in both periods, but 

lower than in the US in the first period. Additionally, the sources of growth for Spain 

resembled very much those of the EU. However, the main contribution of TFP growth 

in the period 1980-1995 was stronger in Spain than in the EU (1.57% vs. 1.13%), and 

the increasing role of labor in the second period was even higher in Spain, thus turning 

negative the growth in TFP, 1.16%-point behind that of the EU (-0.62% vs. 0.46%). The 

contribution of ICT capital increased a meager 0.01%-point in Spain from the first 

period to the second. 

 

Table 2. The sources of GDP growth in Spain, the EU, and the US, 1980-1995  
  

GDP 
growth 

 
Contribution 

of labor 

Contribution 
of ICT 
capital 

Contribution 
of non-ICT 

capital 

 
Contribution 

of TFP 
Spain 2.49 -0.30 0.27 0.94 1.57 
EU 2.11 -0.16 0.32 0.83 1.13 
US 2.93 1.10 0.55 0.58 0.70 
Source: Timmer, Ypma and van Ark (2003, p. 51) 
 
Table 3. The sources of GDP growth in Spain, the EU, and the US, 1995-2001  
  

GDP 
growth

 
Contribution 

of labor 

Contribution 
of ICT 
capital 

Contribution 
of non-ICT 

capital 

 
Contribution 

of TFP 
Spain 3.67 2.77 0.28 1.24 -0.62 
EU 2.42 0.69 0.46 0.81 0.46 
US 3.52 1.13 0.82 0.75 0.82 
Source: Timmer, Ypma and van Ark (2003, p. 51) 
 

 Focusing on the sources of labor productivity growth, “the story is different”, as 

Timmer, Ypma and van Ark (2003, p. 12) put it. Tables 4 and 5 show the results. The 

broader picture is nicely summed up by O´Mahony and van Ark (2003, p. 17) in the 
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introduction of one of their recent studies: “Since the mid 1990s the average growth 

rates of real GDP, labour productivity and total factor productivity in the European 

Union have fallen behind those in the United States. What makes this remarkable is that 

this is the first time since World War II that these performance measures have shown 

lower growth rates for the EU for several years in a row.” In the period 1980-1995 the 

higher growth rate in the EU was mainly based on the higher contributions of TFP and 

non-ICT capital deepening, much higher than those of the US. In the recent period the 

lower growth rate in the EU was explained by lower contributions of TFP and ICT 

capital deepening than in the US. The performance of labor productivity growth for 

Spain was again quite similar and more extreme than that for the EU. In the period 

1980-1995, when the EU grew more than the US, Spain (2.78%) grew even more than 

the EU: the contribution of TFP fuelled higher growth. In the period 1995-2001, when 

the EU grew less than the US, Spain (-0.40%) grew even less than the EU: the 

contribution of capital deepening (both ICT and non-ICT) was very low and that of TFP 

was even negative. 

 
Table 4. The sources of growth for GDP per hour in Spain, the EU, and the US, 
1980-1995  
 
 
 

Growth 
GDP per 

hour 

Contribution 
of ICT capital 

per hour 

Contribution of 
non-ICT capital 

per hour 

 
Contribution of 

TFP 
Spain 2.78 0.27 0.93 1.57 
EU 2.33 0.32 0.88 1.13 
US 1.37 0.48 0.19 0.70 
Source: Timmer, Ypma, and van Ark (2003, p. 52). 
 

Table 5. The sources of growth for GDP per hour in Spain, the EU, and the US, 
1995-2001  
 
 
 

Growth 
GDP per 

hour 

Contribution 
of ICT capital 

per hour 

Contribution of 
non-ICT capital 

per hour 

 
Contribution of 

TFP 
Spain -0.36 0.17 0.09 -0.62 
EU 1.37 0.42 0.48 0.46 
US 1.87 0.72 0.33 0.82 
Source: Timmer, Ypma, and van Ark (2003, p. 52). 
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 The impact of ICT capital on economic growth in Spain for the period 

1985-2002 was studied by Mas and Quesada (2005) using noneconometric 

procedures20. The results for output growth (Table 6) are broadly similar to those by 

Timmer, Ypma and van Ark (2003): GVA growth was around 3% and two were the 

main engines of growth in the whole period, labor and capital growth, both accounting 

for around 85% of output growth, and thus leaving a residual role for the combined 

contribution of TFP and human capital. However, whereas the contribution of ICT 

capital was around one third of the contribution of total capital in Mas and Quesada 

(2005)21, in the case of Timmer, Ypma and van Ark (2003) it reached around 20%. 

More similarities are also found if we focus on the results for the two subperiods. 

Important changes took place in the sources of growth between 1985-1995 and 

1995-2002. While (non-ICT) capital growth was the biggest contributor to output 

growth in the first period, labor growth mainly backed output growth in the second. 

Additionally, TFP plus human capital growth declined substantially from the first 

period to the second. In terms of labor productivity (Table 7), capital deepening was the 

main contributor to the growth rate of GDP per hour, even if we consider both 

subperiods separately. Additionally, the recent subperiod was characterized by lower 

growth of output per hour, explained by lower capital deepening and much lower TFP 

growth, as in Timmer, Ypma and van Ark (2003). 

 

                                                 
20 The data on National Accounts is based mainly on INE (National Statistics Institute of Spain) and 
capital stock is provided by Fundación BBVA . 
21 Please note that the weight of the contribution of ICT capital on total capital implies a much higher 
weight than that of the value of ICT capital stock over the total value of capital stock (Mas and Quesada, 
ibid., p. 285).  
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Table 6. The sources of output growth in Spain. 
 
 

Period 

 
GVA 

growth 

 
Contribution 

of labor 

Contribution 
of ICT 
capital 

Contribution 
of non-ICT 

capital 

Contribution 
of human 

capital 

 
Contribution 

of TFP 
1985-
2002 

3.03 1.37 0.39 0.82 1.02 -0.56 

1985-
1995 

2.85 0.93 0.35 0.85 0.48 0.25 

1995-
2002 

3.25 2.06 0.51 0.73 1.84 -1.88 

Source: Mas and Quesada (2005, p. 283), and our own elaboration. 
 
Table 7. The sources of growth for output per hour in Spain. 

 
 

Period 

Growth 
GVA per 

hour 

Contribution 
of ICT capital 

per hour 

Contribution of 
non-ICT capital 

Per hour 

Contribution 
of human 

capital 

 
Contribution 

of TFP 
1985-
2002 

1.21 0.32 0.43 1.02 -0.56 

1985-
1995 

1.60 0.31 0.56 0.48 0.25 

1995-
2002 

0.54 0.39 0.19 1.84 -1.88 

Source: Mas and Quesada (2005, p. 283), and our own elaboration. 
 

 The EU KLEMS Productivity Report, first released in March 2007, provides 

data on economic growth, productivity, employment creation, and capital formation at 

the industry level for EU member states, Japan and the US from 1970 onwards. 

According to the Report22, focusing on the aggregate evidence, labor productivity 

slowed down since 1995 in the EU-15, from 2.4% during 1970-1995 to 1.4% during 

1995-2004, with remarkable differences from some countries to others. The 

performance of Spain was especially poor since productivity improved only 0.3% in the 

period 1995-2004: “a success story shadowed by a poor productivity performance”, as 

the Report puts it. On the other hand, the higher output growth rate in the EU-1023 

during 1995-2004 (2.2% vs. 1.9% during 1980-1995) was backed mainly by capital 

(whereas the contribution of ICT capital increased in the recent period, that of non-ICT 

                                                 
22 Growth accounting exercises were performed using noneconometric procedures, and the data was 
mostly obtained from the OECD and National Statistics Offices. 
23 That is, EU-15 excluding Greece, Ireland, Luxembourg, Portugal, and Sweden. 
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capital declined) and a higher contribution of labor. By contrast, labor was by far the 

main contributor of the higher output growth rate in Spain during 1995-2004. In 

addition, the contribution of ICT capital to output growth increased slightly in the recent 

period. Thus TFP growth fell significantly both in the EU and Spain, but the figure for 

Spain was especially disappointing, -0.9%. More recent research by van Ark, 

O´Mahony, and Timmer (2008) reach similar conclusions, in addition to showing more 

disaggregated results. 

Erauskin (2008a) studied the sources of economic growth for the Basque 

Country (and its three historic territories), Navarre, and Spain for the period 1986-2004 

(Table 8), using noneconometric procedures24. Growth rates were higher during 

1995-2004 than in the period 1986-1995. The figures for the Basque Country were 

lower than for Spain and Navarre. Labor and capital were the main engines of economic 

growth during 1986-2004. The role of TFP growth was residual and it was declining, 

even reaching negative figures. The contribution of infrastructures was around 0.10%, 

while that of ICT capital moved around 0.35% (with higher contributions for the recent 

period 1995-2004). Similar global results were found by Erauskin (2008b) from a 

sectoral perspective for the period 1986-2000. However, remarkable differences arise 

across industries: agriculture and energy had a differentiated performance, in contrast to 

construction, manufacturing, and private productive services, due to substantial 

variations in output growth and increases in TFP growth from the period 1986-1995 to 

the recent one 1995-2000.  

 

                                                 
24 INE (National Statistics Institute of Spain) mostly provided the data on National Accounts, and 
Fundación BBVA on capital.  
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Table 8. Sources of output growth, 1986-2004.  
  

EU-10 
 

US 
 

Spain 
The Basque 

Country 
 

Navarre 
GVA growth. (1) 2.21 2.89 3.14 2.50 3.15 
Contribution of labor. (2) 0.55 1.02 1.48 1.17 1.41 
Contribution of capital, Total. (3)=(4)+(7) 1.20 1.18 1.21 0.97 1.34 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.76 0.60 0.87 0.66 0.97 
      Contribution of capital, Public infrastructure. (5)   0.12 0.10 0.09 
      Contribution of capital, Other Non-ICT. (6)   0.74 0.56 0.88 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.44 0.58 0.35 0.31 0.36 
      Contribution of capital, Hardware. (8)   0.18 0.17 0.20 
      Contribution of capital, Software. (9)   0.08 0.07 0.07 
      Contribution of capital, Communications. (10)   0.09 0.07 0.10 
Contribution of TFP. (10)=(1)-(2)-(3) 0.47 0.68 0.44 0.36 0.40 
Sources: Erauskin (2008a). 
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4. DATA SOURCES 

The data for the EU and the US is based entirely on the EU KLEMS Growth and 

Productivity Accounts database: GVA, GVA (volume indices), number of hours, labor 

compensation, capital compensation, ICT share, Non-ICT share, Labor services 

(volume indices), ICT capital services (volume indices), Non-ICT capital services 

(volume indices), and so on. Even though the availability of data goes back to 1970, the 

complete data set is found only from 1980 onward for growth accounting purposes. 

 The data for Spain has been obtained from two different sources. Results based 

on both sources will be shown in the analysis, so that they can be compared. On the one 

hand, EU KLEMS provides the complete data set for Spain, as for the EU and the US.  

On the other hand, the data on National Accounts for Spain and the Spanish 

territories has been gathered from the Contabilidad Regional de España database from 

the Instituto Nacional de Estadística (INE), for the periods 1986-1995 (base 1986), and 

1995-2005 (base 2000): GVA at factor prices (until 1995), Total GVA (from 1995 

onward), GVA deflator, total employment, number of employees, gross compensation 

of employees, and so on. The data prior to 1986 (going back as far as 1954) is provided 

by the database constructed by Fundación BBVA (FBBVA) during many years 

[Fundación BBVA (1999)]: GVA, and so on. The data on the number of hours worked 

has been obtained from the EU KLEMS database. Fundación BBVA and Instituto 

Valenciano de Investigaciones Económicas (FBBVA-IVIE) provide the database for the 

estimates of the capital stock in the Spanish territories so that the value of capital 

services can be computed. Mas, Pérez and Uriel (2005b) were the first estimating the 

capital stocks for Spain as a whole (1964-2002), following the new methodology 

suggested by the OECD (2001a; 2001b)25. The first estimates for Spain and each of its 

                                                 
25 See Mas, Pérez and Uriel (2006b) for a brief summary of the new methodology. 
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provinces (1964-2003) can be found in Mas, Pérez and Uriel (2006a). The methodology 

to obtain the value of capital services in this paper follows Mas, Pérez and Uriel 

(2005b) with the most recent data provided by Mas, Pérez and Uriel (2009) for the 

period 1964-2007 (disaggregated by provinces, but not by industries, up to 2006, except 

for Spain as a whole). The availability of data on capital stock restricts the complete 

period of analysis from 1964 to 2006. 

 In addition, the Basque Statistics Office (Eustat) provides an independent 

database on many series for the Basque Country as a whole (as well as for each of the 

historic territories). Only data on GVA and employment is available on a regular basis 

since 1980. Results based on the data provided by Eustat are also shown in the analysis, 

so that they can be compared again to those based on the data provided by INE. 

Important differences between these sources arise, as it will be shown below. 

 Finally, please note that no adjustment has been made in the data other than 

excluding residential capital from the estimates on capital stock, such as excluding 

actual and imputed rents paid in the case of owner-occupied dwellings (since residential 

capital is excluded) [Timmer, Ypma, and van Ark, (2003)], or excluding rents from 

output, and the contribution of domestic service from output and employment [Mas and 

Quesada (2005)]. 

 

5. THE RESULTS 

The evidence on growth accounting will be shown in three stages. First, Spain (with 

data based on both INE and EU KLEMS), the EU, and the US take the lead. Then the 

results for the Basque Country (with data based on both INE and Eustat), Madrid, and 

Navarre will be shown. Finally, the performance of the three historic territories of the 
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Basque Country, such as Araba, Bizkaia, and Gipuzkoa, is studied. The time span 

ranging from 1964 to 2006 has been divided into three periods26: 

 1964-1975: “European catch-up”, characterized by very high average output 

growth, and very high average productivity growth, 

 1975-1995: “the productivity slowdown”, with lower average output growth, 

and lower average productivity growth than in the first period, and 

 1995-2006: “Europe´s falling behind”, where high average output growth, and 

low average productivity growth are found. 

Please note that the evidence for the EU, and the US has been restricted to the period 

1980-2005 due to data availability (EU KLEMS database).  

 

5.1. The evidence for Spain 

Spain showed a higher average growth rate of output than other territories in the period 

1964-2006 (Table 9)27. TFP and capital growth were clearly the main engines of 

economic growth in Spain for the whole period. ICT contributed 0.30% to output 

growth in Spain, whereas public infrastructures did only 0.10%: the contribution of 

hardware in its own was even higher than that of infrastructures. However, other type of 

non-ICT capital was the main contributor (more than 60%) in total capital. Focusing on 

the period 1980-2005, the contribution of ICT capital, 0.40%, was well below those for 

the US, but somewhat higher than that for the EU. 

                                                 
26 See van Ark, O´Mahony, and Timmer (2008). Their study goes back to 1950 and finishes in 2006, but 
their analysis on the sources of growth has been restricted to 1980-2004 due to data availability (EU 
KLEMS database).  Additionally, please note that, even though in their paper the first period finishes in 
1973, in this paper it finishes in 1975 in Spain (instead of 1973) because the change of gear comes a bit 
later for Spain. 
27 The contribution of labor includes changes in the composition of the labor force (or “quality of labor”), 
as well as changes in the number of hours worked in the results for Spain (EU KLEMS), the EU and the 
US. Additionally, the evidence on growth accounting for the EU refers only to 10 “old” European 
countries (EU-15 except Greece, Ireland, Luxembourg, Portugal, and Sweden).  
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 Spain was characterized in the first period 1964-1975 by a very high average 

growth rate sustained by a very high average TFP growth rate (Table 10). In the next 

period 1975-1995 we find lower growth rates of output and TFP, but figures were still 

remarkable (Table 11). In the recent period 1995-2006, high output growth was backed 

fundamentally by labor growth, except for the EU (Table 12). The growth in TFP 

declined substantially (except for the US) and it even became negative in Spain. The 

contribution of ICT capital increased substantially in the recent period 1995-2006, but it 

remained behind the level achieved in the US.  

In terms of labor productivity, average growth rate of output per hour in Spain 

has been very high for the whole period (Table 13). Growth in TFP was the main engine 

of growth. Spain achieved spectacular results in the first period 1964-1975: very high 

growth rates in output per hour and TFP (Table 14). Figures for 1975-1995 were also 

positive, except for the US, whose performance is worse (Table 15). In the recent period 

1995-2005 output per hour grew much less than before, due to the stronger impact of 

labor growth (Table 15). Lower capital deepening (non-ICT especially) was the main 

contributor, except for the US. However, while the contribution of infrastructures and 

other non-ICT capital fell drastically, the contribution of ICT capital to growth 

increased slightly, even though it was below the levels for the EU and the US yet. It is 

worth mentioning that the contribution of ICT capital was even higher than that for 

non-ICT capital in the US. In addition, TFP growth was low everywhere, but the US.  

The most recent data does not show much improvement in productivity 

performance for Spain28. 

                                                 
28 A few results for the period 2003-2006 are provided (within parentheses) in the same Table for the 
period 1995-2006 to gain some additional insights for the most recent period.  
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Table 9. Sources of output growth, 1964-2006.  
 Spain 

 
Spain 

1980-2005 
EU-10 

1980-2005 
US 

1980-2005 
GVA growth. (1) 3.41 2.88 2.10 2.91 
Contribution of labor. (2) 0.70 1.33 0.43 0.98 
Contribution of capital, Total. (3)=(4)+(7) 1.19 1.59 1.08 1.26 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.90 1.19 0.71 0.75 
      Contribution of capital, Public infrastructure. (5) 0.10    
      Contribution of capital, Other Non-ICT. (6) 0.80    
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.30 0.40 0.37 0.50 
      Contribution of capital, Hardware. (8) 0.15    
      Contribution of capital, Software. (9) 0.06    
      Contribution of capital, Communications. (10) 0.08    
Contribution of TFP. (10)=(1)-(2)-(3) 1.51 -0.04 0.59 0.70 
Sources: EU KLEMS database (for Spain (1980-2005), the EU and the US), INE, FBBVA, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own 
elaboration. The contribution of labor includes the impact of changes in the composition of the labor force for Spain (1980-2005), the EU-10 and the US. 
 

Table 10. Sources of output growth, 1964-1975.  
 Spain  

 
GVA growth. (1) 5.33 
Contribution of labor. (2) 0.47 
Contribution of capital, Total. (3)=(4)+(7) 1.52 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 1.28 
      Contribution of capital, Public infrastructure. (5) 0.10 
      Contribution of capital, Other Non-ICT. (6) 1.19 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.23 
      Contribution of capital, Hardware. (8) 0.13 
      Contribution of capital, Software. (9) 0.02 
      Contribution of capital, Communications. (10) 0.08 
Contribution of TFP. (10)=(1)-(2)-(3) 3.34 
Sources: INE, FBBVA, FBBVA-IVIE database and EU KLEMS database, and our own elaboration. 
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Table 11. Sources of output growth, 1975-1995.  

 Spain 
 

Spain 
1980-1995 

EU-10 
1980-1995 

US 
1980-1995 

GVA growth. (1) 2.30 2.51 2.15 2.66 
Contribution of labor. (2) -0.19 0.65 0.26 1.16 
Contribution of capital, Total. (3)=(4)+(7) 0.96 1.43 1.04 1.20 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.70 1.03 0.72 0.78 
      Contribution of capital, Public infrastructure. (5) 0.10    
      Contribution of capital, Other Non-ICT. (6) 0.59    
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.26 0.40 0.32 0.42 
      Contribution of capital, Hardware. (8) 0.13    
      Contribution of capital, Software. (9) 0.06    
      Contribution of capital, Communications. (10) 0.07    
Contribution of TFP. (10)=(1)-(2)-(3) 1.53 0.46 0.85 0.35 
Sources: EU KLEMS database (for Spain (1980-1995), the EU and the US), INE, FBBVA, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own 
elaboration. The contribution of labor includes the impact of changes in the composition of the labor force for Spain (1980-1995), the EU-10 and the US. 
 

Table 12. Sources of output growth, 1995-2006.  
 Spain Spain 

1995-2005 
EU-10 

1995-2005 
US 

1995-2005 
GVA growth. (1) 3.49 (3.40) 3.45 2.03 3.28 
Contribution of labor. (2) 2.54 2.40 0.69 0.70 
Contribution of capital, Total. (3)=(4)+(7) 1.30 1.83 1.14 1.34 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.88 1.41 0.68 0.70 
      Contribution of capital, Public infrastructure. (5) 0.11    
      Contribution of capital, Other Non-ICT. (6) 0.77    
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.42 0.42 0.45 0.64 
      Contribution of capital, Hardware. (8) 0.20    
      Contribution of capital, Software. (9) 0.10    
      Contribution of capital, Communications. (10) 0.12    
Contribution of TFP. (10)=(1)-(2)-(3) -0.36 (-0.25) -0.78 0.21 1.22 
The figures within parentheses show the results for Spain for the period 2003-2006. 
Sources: EU KLEMS database (for Spain (1995-2005), the EU and the US), INE, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own elaboration. The 
contribution of labor includes the impact of changes in the composition of the labor force for Spain (1995-2005), the EU-10 and the US.   
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Table 13. Sources of growth for output per hour, 1964-2006.  

 Spain Spain 
1980-2005 

EU-10 
1980-2005 

US 
1980-2005 

GVA per hour growth. (1) 2.51 1.64 1.90 1.68 
Contribution of labor composition per hour (2)  0.56 0.31 0.20 
Contribution of capital per hour, Total. (3)=(4)+(7) 1.00 1.11 1.00 0.81 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.73 0.76 0.64 0.34 
      Contribution of capital per hour, Public infrastructure. (5) 0.08    
      Contribution of capital per hour, Other Non-ICT. (6) 0.65    
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.26 0.35 0.36 0.46 
      Contribution of capital per hour, Hardware. (8) 0.14    
      Contribution of capital per hour, Software. (9) 0.05    
      Contribution of capital per hour, Communications. (10) 0.07    
Contribution of TFP. (9)=(1)-(2)-(3) 1.51 -0.03 0.59 0.68 

Sources: EU KLEMS database (for Spain (1980-2005), the EU and the US), INE, FBBVA, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own 
elaboration. The contribution of labor includes the impact of changes in the composition of the labor force for Spain (1980-2005), the EU-10 and the US. 
 
Table 14. Sources of growth for output per hour, 1964-1975.  

  
Spain 

GVA per hour growth. (1) 4.76 
Contribution of labor composition per hour (2)  
Contribution of capital per hour, Total. (3)=(4)+(7) 1.42 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 1.20 
      Contribution of capital per hour, Public infrastructure. (5) 0.09 
      Contribution of capital per hour, Other Non-ICT. (6) 1.10 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.22 
      Contribution of capital per hour, Hardware. (8) 0.12 
      Contribution of capital per hour, Software. (9) 0.02 
      Contribution of capital per hour, Communications. (10) 0.08 
Contribution of TFP. (9)=(1)-(2)-(3) 3.34 

Sources: INE, FBBVA, FBBVA-IVIE database and EU KLEMS database, and our own elaboration. 
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Table 15. Sources of growth for output per hour, 1975-1995.  

 Spain 
 

Spain 
1980-1995 

EU-10 
1980-1995 

US 
1980-1995 

GVA per hour growth. (1) 2.66 2.50 2.31 1.18 
Contribution of labor composition per hour (2)  0.65 0.39 0.21 
Contribution of capital per hour, Total. (3)=(4)+(7) 1.04 1.39 1.08 0.66 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.79 1.00 0.76 0.29 
      Contribution of capital per hour, Public infrastructure. (5) 0.09    
      Contribution of capital per hour, Other Non-ICT. (6) 0.70    
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.25 0.39 0.32 0.37 
      Contribution of capital per hour, Hardware. (8) 0.14    
      Contribution of capital per hour, Software. (9) 0.04    
      Contribution of capital per hour, Communications. (10) 0.07    
Contribution of TFP. (9)=(1)-(2)-(3) 1.62 0.46 0.85 0.30 

Sources: EU KLEMS database (for Spain (1980-1995), the EU and the US), INE, FBBVA, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own 
elaboration. The contribution of labor includes the impact of changes in the composition of the labor force for Spain (1980-1995), the EU-10 and the US. 
 
Table 15. Sources of growth for output per hour, 1995-2006.  

 Spain 
 

Spain 
1995-2005 

EU-10 
1995-2005 

US 
1995-2005 

GVA per hour growth. (1) 0.22 (0.31) 0.34 1.27 2.44 
Contribution of labor composition per hour (2)  0.44 0.19 0.18 
Contribution of capital per hour, Total. (3)=(4)+(7) 0.58 0.68 0.89 1.02 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.27 0.39 0.46 0.42 
      Contribution of capital per hour, Public infrastructure. (5) 0.02    
      Contribution of capital per hour, Other Non-ICT. (6) 0.25    
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.30 0.30 0.43 0.60 
      Contribution of capital per hour, Hardware. (8) 0.17    
      Contribution of capital per hour, Software. (9) 0.06    
      Contribution of capital per hour, Communications. (10) 0.07    
Contribution of TFP. (9)=(1)-(2)-(3) -0.36 (-0.25) -0.78 0.20 1.24 

The figures within parentheses show the results for Spain for the period 2003-2006. 
Sources: EU KLEMS database (for Spain (1995-2006), the EU and the US), INE, FBBVA, FBBVA-IVIE database and EU KLEMS database (for Spain), and our own 
elaboration. The contribution of labor includes the impact of changes in the composition of the labor force for Spain (1995-2006), the EU-10 and the US. 
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5.2. The evidence for the Basque Country, Navarre, and Madrid 

First of all, it is worth mentioning that the Spanish Statistics Office (INE) provides 

lower figures for output growth than the Basque counterpart (Eustat). As mentioned in 

Section 4 above, the Basque Country has two independent sources to get many 

economic data. As a rule of thumb, annual average output growth rates were, 

approximately, 0.5 percentage points higher for the Basque Country when data is based 

on figures from Eustat. Thus important differences arise depending on the sources 

employed. 

The growth rate of output was around 3.4% during the whole period 1964-2006, 

while the Basque Country lagged behind (Table 16). TFP growth was the main engine 

of output growth, closely followed by capital growth. ICT contribution was around 

0.28%, while infrastructures contributed around 0.08%. Enormous growth in output 

accompanied by spectacular TFP growth rates characterized the first period 1964-1975, 

except for Madrid (Table 17). During 1975-1995 growth rates were below that of Spain 

(Table 18). Capital and TFP growth were the main engines of growth, while the 

contribution of labor was negative. High output growth has been accompanied by high 

contributions of labor in the recent period 1995-2006, while TFP growth fell drastically 

(Table 19). ICT capital contribution to output growth increased and it almost reached 

0.40%.  

Productivity growth rates were high for 1964-2006, while Madrid fell behind 

(Table 20). TFP growth was clearly the main contributor. The figures for the first period 

1964-1975 were, again, spectacular (Table 21), while the numbers for the second period 

1975-1995 were poorer (Table 22). Productivity fell considerably during 1995-2006 due 

to the high contribution of labor: TFP growth declined substantially (Table 23). 

Finally, it is worth noting that performance results have improved substantially 

for the Basque Country, according to the most recent data released, but less so for 

Madrid or Navarre, in contrast to the almost-no-change behavior for Spain. 
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Table 16. Sources of output growth, 1964-2006.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA growth. (1) 3.41 2.72 3.14 3.42 3.56 
Contribution of labor. (2) 0.70 0.54 0.49 0.83 1.66 
Contribution of capital, Total. (3)=(4)+(7) 1.19 1.10 1.09 1.16 1.24 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.90 0.82 0.82 0.89 0.89 
      Contribution of capital, Public infrastructure. (5) 0.10 0.08 0.08 0.12 0.10 
      Contribution of capital, Other Non-ICT. (6) 0.80 0.74 0.73 0.78 0.79 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.30 0.28 0.28 0.27 0.35 
      Contribution of capital, Hardware. (8) 0.15 0.15 0.15 0.14 0.19 
      Contribution of capital, Software. (9) 0.06 0.05 0.05 0.05 0.07 
      Contribution of capital, Communications. (10) 0.08 0.08 0.08 0.08 0.09 
Contribution of TFP. (10)=(1)-(2)-(3) 1.51 1.08 1.55 1.43 0.65 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration. 
 

Table 17. Sources of output growth, 1964-1975.  
  

Spain 
The Basque 

Country 
 

Navarre 
 

Madrid 
GVA growth. (1) 5.33 5.88 5.41 5.98 
Contribution of labor. (2) 0.47 0.87 0.33 2.38 
Contribution of capital, Total. (3)=(4)+(7) 1.52 1.91 1.16 1.54 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 1.28 1.63 1.00 1.21 
      Contribution of capital, Public infrastructure. (5) 0.10 0.08 0.08 0.08 
      Contribution of capital, Other Non-ICT. (6) 1.19 1.55 0.92 1.13 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.23 0.29 0.16 0.33 
      Contribution of capital, Hardware. (8) 0.13 0.16 0.09 0.19 
      Contribution of capital, Software. (9) 0.02 0.02 0.01 0.04 
      Contribution of capital, Communications. (10) 0.08 0.10 0.06 0.10 
Contribution of TFP. (10)=(1)-(2)-(3) 3.34 3.10 3.91 2.05 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration. 
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Table 18. Sources of output growth, 1975-1995.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA growth. (1) 2.30 0.65 1.24 2.17 1.92 
Contribution of labor. (2) -0.19 -0.60 -0.54 -0.09 0.36 
Contribution of capital, Total. (3)=(4)+(7) 0.96 0.67 0.66 0.96 0.96 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.70 0.45 0.45 0.72 0.64 
      Contribution of capital, Public infrastructure. (5) 0.10 0.09 0.09 0.11 0.05 
      Contribution of capital, Other Non-ICT. (6) 0.59 0.36 0.36 0.61 0.58 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.26 0.21 0.21 0.24 0.32 
      Contribution of capital, Hardware. (8) 0.13 0.12 0.12 0.13 0.17 
      Contribution of capital, Software. (9) 0.06 0.05 0.05 0.05 0.08 
      Contribution of capital, Communications. (10) 0.07 0.04 0.04 0.06 0.07 
Contribution of TFP. (10)=(1)-(2)-(3) 1.53 0.58 1.12 1.30 0.60 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration. 
 

Table 19. Sources of output growth, 1995-2006.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA growth. (1) 3.49 (3.40) 3.33 (3.41) 3.84 (3.76) 3.70 (3.39) 4.12 (3.84) 
Contribution of labor. (2) 2.54 2.27 1.98 2.98 3.32 
Contribution of capital, Total. (3)=(4)+(7) 1.30 1.09 1.09 1.53 1.46 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.88 0.70 0.69 1.09 1.02 
      Contribution of capital, Public infrastructure. (5) 0.11 0.07 0.07 0.16 0.19 
      Contribution of capital, Other Non-ICT. (6) 0.77 0.62 0.62 0.94 0.83 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.42 0.40 0.39 0.43 0.44 
      Contribution of capital, Hardware. (8) 0.20 0.20 0.20 0.21 0.22 
      Contribution of capital, Software. (9) 0.10 0.09 0.09 0.09 0.09 
      Contribution of capital, Communications. (10) 0.12 0.11 0.11 0.13 0.13 
Contribution of TFP. (10)=(1)-(2)-(3) -0.36 (-0.25) -0.02 (1.02) 0.77 (1.46) -0.80 (-0.19) -0.66 (-0.41) 
The figures within parentheses show the results for Spain, the Basque Country, Navarre, and Madrid for the period 2003-2006. 
Sources: INE, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration. 
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Table 20. Sources of growth for output per hour, 1964-2006.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA per hour growth. (1) 2.51 2.03 2.50 2.37 1.53 
Contribution of labor composition per hour (2)      
Contribution of capital per hour, Total. (3)=(4)+(7) 1.00 0.95 0.95 0.94 0.88 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.73 0.69 0.69 0.70 0.59 
      Contribution of capital per hour, Public infrastructure. (5) 0.08 0.07 0.07 0.09 0.07 
      Contribution of capital per hour, Other Non-ICT. (6) 0.65 0.63 0.63 0.62 0.52 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.26 0.26 0.26 0.24 0.29 
      Contribution of capital per hour, Hardware. (8) 0.14 0.15 0.15 0.13 0.17 
      Contribution of capital per hour, Software. (9) 0.05 0.04 0.04 0.04 0.05 
      Contribution of capital per hour, Communications. (10) 0.07 0.07 0.07 0.06 0.07 
Contribution of TFP. (9)=(1)-(2)-(3) 1.51 1.08 1.55 1.43 0.65 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration.  
 
Table 21. Sources of growth for output per hour, 1964-1975.  
  

Spain 
The Basque 

Country 
 

Navarre 
 

Madrid 
GVA per hour growth. (1) 4.76 4.74 5.00 3.18 
Contribution of labor composition per hour (2)     
Contribution of capital per hour, Total. (3)=(4)+(7) 1.42 1.65 1.09 1.13 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 1.20 1.38 0.94 0.85 
      Contribution of capital per hour, Public infrastructure. (5) 0.09 0.07 0.08 0.05 
      Contribution of capital per hour, Other Non-ICT. (6) 1.10 1.31 0.86 0.80 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.22 0.26 0.16 0.28 
      Contribution of capital per hour, Hardware. (8) 0.12 0.15 0.09 0.17 
      Contribution of capital per hour, Software. (9) 0.02 0.02 0.01 0.03 
      Contribution of capital per hour, Communications. (10) 0.08 0.09 0.06 0.08 
Contribution of TFP. (9)=(1)-(2)-(3) 3.34 3.10 3.91 2.05 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration.  
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Table 22. Sources of growth for output per hour, 1975-1995.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA per hour growth. (1) 2.66 1.46 1.96 2.27 1.47 
Contribution of labor composition per hour (2)      
Contribution of capital per hour, Total. (3)=(4)+(7) 1.04 0.88 0.84 0.97 0.87 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.79 0.64 0.61 0.73 0.57 
      Contribution of capital per hour, Public infrastructure. (5) 0.09 0.10 0.10 0.11 0.05 
      Contribution of capital per hour, Other Non-ICT. (6) 0.70 0.54 0.51 0.62 0.52 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.25 0.23 0.23 0.24 0.31 
      Contribution of capital per hour, Hardware. (8) 0.14 0.13 0.13 0.13 0.16 
      Contribution of capital per hour, Software. (9) 0.04 0.05 0.05 0.05 0.08 
      Contribution of capital per hour, Communications. (10) 0.07 0.06 0.05 0.06 0.07 
Contribution of TFP. (9)=(1)-(2)-(3) 1.62 0.58 1.12 1.30 0.60 
Sources: INE, FBBVA, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration.  
 
Table 23. Sources of growth for output per hour, 1995-2006.  
  

Spain 
The Basque 

Country 
(INE) 

The Basque 
Country 
(Eustat) 

 
Navarre 

 
Madrid 

GVA per hour growth. (1) 0.22 (0.31) 0.36 (1.63) 1.25 (2.07) -0.09 (0.97) -0.02 (0.40) 
Contribution of labor composition per hour (2)      
Contribution of capital per hour, Total. (3)=(4)+(7) 0.58 0.39 0.47 0.72 0.64 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.27 0.10 0.17 0.41 0.38 
      Contribution of capital per hour, Public infrastructure. (5) 0.02 0.00 0.01 0.05 0.13 
      Contribution of capital per hour, Other Non-ICT. (6) 0.25 0.10 0.16 0.36 0.25 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.30 0.29 0.30 0.30 0.26 
      Contribution of capital per hour, Hardware. (8) 0.17 0.16 0.17 0.16 0.17 
      Contribution of capital per hour, Software. (9) 0.06 0.06 0.06 0.06 0.03 
      Contribution of capital per hour, Communications. (10) 0.07 0.07 0.07 0.08 0.06 
Contribution of TFP. (9)=(1)-(2)-(3) -0.36 (-0.25) -0.02 (1.02) 0.77 (1.46) -0.80 (-0.19) -0.66 (-0.41) 
The figures within parentheses show the results for Spain, the Basque Country, Navarre, and Madrid for the period 2003-2006. 
Sources: INE, FBBVA-IVIE database, Eustat, EU KLEMS database, and our own elaboration.  
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5.3. The evidence for Araba, Bizkaia, and Gipuzkoa 

Growth rates of output were very similar in the Basque Country in the whole period 

1964-2006, except for Araba (Table 24). They were mainly fuelled by TFP and capital 

growth. Period 1964-1975 was characterized by very high growth rates accompanied by 

strong TFP growth rates (Table 25). Lower output growth was found in the period 

1975-1995: Araba again was the exception (Table 26). The growth rate of output was 

backed by the contribution of capital and TFP growth, whereas labor growth contributed 

residually, except in Gipuzkoa. In the recent period 1995-2006 higher output growth 

rates were sustained by labor, and, to a lesser extent, capital growth: TFP became very 

negative in all the territories (Table 27). However, the growth pattern was very different 

for Bizkaia: a joint low contribution of labor and mainly capital explained the 

substantial positive TFP growth in Bizkaia. Additionally, the contribution of ICT capital 

to output growth increased considerably in the Basque Country in the period 1995-2006, 

due the performance of Araba and Gipuzkoa especially.  

Focusing on labor productivity, the growth rate of output per hour was around 

2% or above in the whole period analyzed (Table 28). Gipuzkoa lagged behind. Growth 

in TFP was the main source of growth in output per hour. Figures for 1964-1975 were 

amazing (Table 29). In the second period 1975-1995 the performance of labor 

productivity worsened, with figures around 1.4% (Table 30). However, growth in TFP 

was still important. The economic performance changed completely in the period 

1995-2006 (Table 31): lower growth rates of output per hour and increasing 

contributions of (mainly ICT) capital led to negative TFP growth rates. Bizkaia, on the 

contrary, achieved a higher growth rate than the other territories, accompanied by a high 

TFP growth: the contribution of capital was very low, and even the contribution of ICT 

capital was higher than that of non-ICT capital. It is a remarkable feature that the 
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contribution of public infrastructures to the growth rate of output per hour fell 

considerably in this period, even becoming negative in Gipuzkoa.  

Finally, the most recient period (since 2003) has exhibited a substantial 

improvement in productivity performance in the Basque Country (but less so in 

Gipuzkoa). 
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Table 24. Sources of output growth, 1964-2006.  
 The Basque 

Country 
 

Araba 
 

Bizkaia 
 

Gipuzkoa 
GVA growth. (1) 2.72 3.87 2.58 2.58 
Contribution of labor. (2) 0.54 1.23 0.36 0.55 
Contribution of capital, Total. (3)=(4)+(7) 1.10 1.47 1.09 0.94 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.82 1.15 0.81 0.68 
      Contribution of capital, Public infrastructure. (5) 0.08 0.10 0.08 0.08 
      Contribution of capital, Other Non-ICT. (6) 0.74 1.05 0.73 0.60 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.28 0.32 0.28 0.26 
      Contribution of capital, Hardware. (8) 0.15 0.18 0.15 0.14 
      Contribution of capital, Software. (9) 0.05 0.04 0.05 0.05 
      Contribution of capital, Communications. (10) 0.08 0.09 0.08 0.07 
Contribution of TFP. (10)=(1)-(2)-(3) 1.08 1.17 1.13 1.10 
Sources: INE, FBBVA, FBBVA-IVIE database, EU KLEMS database, and our own elaboration. 
 

Table 25. Sources of output growth, 1964-1975.  
 The Basque 

Country 
 

Araba 
 

Bizkaia 
 

Gipuzkoa 
GVA growth. (1) 5.88 8.14 5.46 5.82 
Contribution of labor. (2) 0.87 2.13 0.52 0.99 
Contribution of capital, Total. (3)=(4)+(7) 1.91 2.45 1.94 1.64 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 1.63 2.12 1.65 1.38 
      Contribution of capital, Public infrastructure. (5) 0.08 0.07 0.07 0.10 
      Contribution of capital, Other Non-ICT. (6) 1.55 2.04 1.58 1.28 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.29 0.39 0.29 0.26 
      Contribution of capital, Hardware. (8) 0.16 0.20 0.16 0.15 
      Contribution of capital, Software. (9) 0.02 0.02 0.02 0.01 
      Contribution of capital, Communications. (10) 0.10 0.11 0.11 0.10 
Contribution of TFP. (10)=(1)-(2)-(3) 3.10 3.56 2.99 3.19 
Sources: INE, FFBVA, FBBVA-IVIE database and EU KLEMS database, and our own elaboration. 
 

Table 26. Sources of output growth, 1975-1995.  
 The Basque 

Country 
 

Araba 
 

Bizkaia 
 

Gipuzkoa 
GVA growth. (1) 0.65 1.56 0.55 0.43 
Contribution of labor. (2) -0.60 0.02 -0.73 -0.66 
Contribution of capital, Total. (3)=(4)+(7) 0.67 0.95 0.72 0.41 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.45 0.70 0.50 0.24 
      Contribution of capital, Public infrastructure. (5) 0.09 0.10 0.09 0.08 
      Contribution of capital, Other Non-ICT. (6) 0.36 0.60 0.41 0.16 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.21 0.25 0.23 0.17 
      Contribution of capital, Hardware. (8) 0.12 0.15 0.13 0.10 
      Contribution of capital, Software. (9) 0.05 0.04 0.05 0.04 
      Contribution of capital, Communications. (10) 0.04 0.05 0.05 0.03 
Contribution of TFP. (10)=(1)-(2)-(3) 0.58 0.59 0.55 0.68 
Sources: INE, FFBVA, FBBVA-IVIE database and EU KLEMS database, and our own elaboration. 
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Table 27. Sources of output growth, 1995-2006.  

 The Basque 
Country 

 
Araba 

 
Bizkaia 

 
Gipuzkoa 

GVA growth. (1) 3.33 (3.41) 3.79 (3.72) 3.41 (3.31) 3.27 (3.41) 
Contribution of labor. (2) 2.27 2.51 2.17 2.30 
Contribution of capital, Total. (3)=(4)+(7) 1.09 1.43 0.91 1.20 
   Contribution of capital, Non-ICT. (4)=(5)+(6) 0.70 1.01 0.53 0.79 
      Contribution of capital, Public infrastructure. (5) 0.07 0.15 0.08 0.06 
      Contribution of capital, Other Non-ICT. (6) 0.62 0.85 0.45 0.73 
   Contribution of capital, ICT. (7)=(8)+(9)+(10) 0.40 0.42 0.37 0.40 
      Contribution of capital, Hardware. (8) 0.20 0.22 0.18 0.20 
      Contribution of capital, Software. (9) 0.09 0.08 0.09 0.08 
      Contribution of capital, Communications. (10) 0.11 0.13 0.10 0.12 
Contribution of TFP. (10)=(1)-(2)-(3) -0.02 (1.02) -0.15 (1.02) 0.33 (1.10) -0.23 (0.78) 
The figures within parentheses show the results for the Basque Country, Araba, Bizkaia, and Gipuzkoa 
for the period 2003-2006. 
Sources: INE, FBBVA-IVIE database, EU KLEMS database, and our own elaboration. 
 

 

Table 28. Sources of growth for output per hour, 1964-2006.  
 The Basque 

Country 
 

Araba 
 

Bizkaia 
 

Gipuzkoa 
GVA per hour growth. (1) 2.03 2.26 2.12 1.90 
Contribution of labor composition per hour (2)     
Contribution of capital per hour, Total. (3)=(4)+(7) 0.95 1.09 0.99 0.80 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.69 0.82 0.72 0.56 
      Contribution of capital per hour, Public infrastructure. (5) 0.07 0.07 0.07 0.06 
      Contribution of capital per hour, Other Non-ICT. (6) 0.63 0.74 0.65 0.50 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.26 0.27 0.26 0.23 
      Contribution of capital per hour, Hardware. (8) 0.15 0.16 0.15 0.13 
      Contribution of capital per hour, Software. (9) 0.04 0.04 0.05 0.04 
      Contribution of capital per hour, Communications. (10) 0.07 0.07 0.07 0.06 
Contribution of TFP. (9)=(1)-(2)-(3) 1.08 1.17 1.13 1.10 
Sources: INE, FBBVA, FBBVA-IVIE database, EU KLEMS database, and our own elaboration. 
 
 
Table 29. Sources of growth for output per hour, 1964-1975.  

 The Basque 
Country 

 
Araba 

 
Bizkaia 

 
Gipuzkoa 

GVA per hour growth. (1) 4.74 5.40 4.77 4.52 
Contribution of labor composition per hour (2)     
Contribution of capital per hour, Total. (3)=(4)+(7) 1.65 1.85 1.78 1.33 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 1.38 1.56 1.51 1.09 
      Contribution of capital per hour, Public infrastructure. (5) 0.07 0.04 0.06 0.08 
      Contribution of capital per hour, Other Non-ICT. (6) 1.31 1.52 1.44 1.01 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.26 0.28 0.28 0.23 
      Contribution of capital per hour, Hardware. (8) 0.15 0.17 0.16 0.14 
      Contribution of capital per hour, Software. (9) 0.02 0.02 0.02 0.01 
      Contribution of capital per hour, Communications. (10) 0.09 0.09 0.10 0.08 
Contribution of TFP. (9)=(1)-(2)-(3) 3.10 3.56 2.99 3.19 

Sources: INE, FBBVA, FBBVA-IVIE database, EU KLEMS database, and our own elaboration. 
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Table 30. Sources of growth for output per hour, 1975-1995.  
 The Basque 

Country 
 

Araba 
 

Bizkaia 
 

Gipuzkoa 
GVA per hour growth. (1) 1.46 1.54 1.53 1.32 
Contribution of labor composition per hour (2)     
Contribution of capital per hour, Total. (3)=(4)+(7) 0.88 0.95 0.98 0.64 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.64 0.70 0.73 0.45 
      Contribution of capital per hour, Public infrastructure. (5) 0.10 0.10 0.11 0.09 
      Contribution of capital per hour, Other Non-ICT. (6) 0.54 0.60 0.62 0.35 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.23 0.25 0.26 0.19 
      Contribution of capital per hour, Hardware. (8) 0.13 0.15 0.14 0.11 
      Contribution of capital per hour, Software. (9) 0.05 0.04 0.05 0.04 
      Contribution of capital per hour, Communications. (10) 0.06 0.05 0.07 0.04 
Contribution of TFP. (9)=(1)-(2)-(3) 0.58 0.59 0.55 0.68 

Sources: INE, FBBVA,  FBBVA-IVIE database, and our own elaboration.  
 
 
Table 31. Sources of growth for output per hour, 1995-2006.  

 The Basque 
Country 

 
Araba 

 
Bizkaia 

 
Gipuzkoa 

GVA per hour growth. (1) 0.36 (1.63) 0.45 (1.87) 0.54 (1.83) 0.32 (1.22) 
Contribution of labor composition per hour (2)     
Contribution of capital per hour, Total. (3)=(4)+(7) 0.39 0.60 0.20 0.55 
   Contribution of capital per hour, Non-ICT. (4)=(5)+(6) 0.10 0.29 -0.07 0.25 
      Contribution of capital per hour, Public infrastructure. (5) 0.00 0.07 0.01 -0.02 
      Contribution of capital per hour, Other Non-ICT. (6) 0.10 0.22 -0.07 0.26 
   Contribution of capital per hour, ICT. (7)=(8)+(9)+(10) 0.29 0.31 0.27 0.30 
      Contribution of capital per hour, Hardware. (8) 0.16 0.18 0.15 0.17 
      Contribution of capital per hour, Software. (9) 0.06 0.05 0.07 0.06 
      Contribution of capital per hour, Communications. (10) 0.07 0.09 0.05 0.08 
Contribution of TFP. (9)=(1)-(2)-(3) -0.02 (1.02) -0.15 (1.02) 0.33 (1.10) -0.23 (0.78) 

The figures within parentheses show the results for the Basque Country, Araba, Bizkaia, and Gipuzkoa 
for the period 2003-2006. 
Sources: INE, FBBVA-IVIE database, EU KLEMS database, and our own elaboration. 
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6. CONCLUSIONS 

The average growth rates of labor productivity and TFP have performed poorly since 

the mid 1990s in the EU and many countries within the EU, such as Spain, for example. 

Similar conclusions have been found for some Spanish territories, such as the Basque 

Country, and Navarre, for instance.  

This paper has studied, using the most recent data, whether productivity growth 

has improved for Spain, the Basque Country, Madrid, and Navarre. In addition, this 

paper has analyzed the sources of economic growth from a long-term perspective for 

Spain (comparing them with those of the EU and the US), the Basque Country (and its 

three historic territories), Navarre, and Madrid since 1964. Special attention has been 

paid to the role of public infrastructures and ICT capital on growth. The main 

conclusions of this paper are summarised as follows. 

First, the rates of growth of output were generally high in the whole period 

1964-2006. Growth rates during the first period 1964-1975 were spectacular. 

Subsequent periods have shown a poorer performance. However, there has been some 

improvement in the economic performance for the Basque Country since 2003, less so 

for Madrid and Navarre, but not for Spain. 

Second, TFP and capital growth were the main engines of output growth during 

1964-2006. However, TFP growth played a residual and declining role in the most 

recent period 1995-2006 due to the increasing contribution of labor. The contribution of 

infrastructures to output growth was around 0.10% in the whole period. 

Third, ICT capital contributed approximately 0.30% to output growth during 

1964-2006. Madrid was the highest contributors, while the Basque Country had lower 

figures. Additionally, the contribution of ICT capital (or even hardware in its own) to 

output growth was higher than that of infrastructures. Most of these numbers were 
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slightly below those for the EU, and undoubtedly below the contribution in the US. The 

numbers increased during 1995-2006 in all the territories, especially in Araba, and 

Gipuzkoa. 

 Fourth, the rate of growth of labor productivity was very high 1964-2006, while 

the Basque Country lagged behind. Growth in TFP was the main contributor to the 

growth rate of output per hour. The contribution of ICT capital to output growth was 

around 0.26%, which was far from that for the EU, and still further from that for the US. 

Additionally, it is much higher than the contribution of infrastructures. Period 

1964-1975 was spectacular again. While the period 1975-1995 exhibited a somewhat 

gloomier performance, the recent period 1995-2006 showed lower growth rates of 

output per hour. Growth in capital intensity, backed by an increasing contribution of 

ICT capital (in Araba and Gipuzkoa especially), was the main source of growth in 

output per hour. Bizkaia showed a different pattern of growth: a somewhat higher 

growth rate was fuelled mainly by TFP growth since the contribution of (mostly non-

ICT) capital deepening was very low. 

 Finally, we have seen that different sources of data have offered substantially 

different results for the Basque Country: the annual average growth rate of output is 

approximately 0.5 percentage points higher if data from the Basque Statistics Office are 

used, instead of that from the Spanish counterpart. 

 Summing up, the most recent data shows brighter results for the leading 

Autonomous Communities of Spain, even though poor labor productivity and TFP 

growth remain being serious weaknesses. As new data on a more disaggregated basis 

will become available for the Autonomous Communities of Spain a more accurate 

analysis could be pursued in the future.  
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