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This study proposes a model which incorporates capital accumulation and spatial spillovers across economies, while 

allowing for regional differences in absorptive capacity. Considering human capital as a key element of the absorptive 

capacity of an economy, the aim is to account for the fact that a highly skilled workforce fosters the learning process. 

The model is estimated using a sample of EU regions, over a period including the enlargement of the single-market area 

in the mid-2000s. Results confirm the relevance of local absorptive capacity, that is directly linked to the process of 

making the most of externalities. Capital deepening reduced the role of capital in explaining the regional productivity 

gap, but was not enough to help lagging regions to equal the return to human capital investments reached by most 

advanced regions. 

 

 

 
The insertion of each region absorptive capacity in the model causes that the effect of externalities from capital 

accumulation in a region on its level of technology depends positively on the existing stock of human capital in that 

region. The same applies in the case of technical progress generated elsewhere. Its effect on the level of technology in 

the region is assumed to depend on its absorptive capacity that, in turn, is determined by the endowment of human 

capital. 

 

Under the assumption of interregional externalities whose strength is a function of the absorptive capacity of each region, 

the model predicts that local productivity depends on local physical capital, on the productivity and physical capital of 

other regions, and also on all these variables in interaction with local human capital. As a result, the change in local 

productivity induced by capital deepening in a region is affected by externalities within the region and from other 

regions, and by its endowment of human capital. Interestingly, local productivity is also expected to vary with capital 

deepening in the other regions as a result of technological diffusion that cross regional borders. 

 

Estimates of the parameters of the model, using the sample of EU regions, confirm that human capital has a direct role in 

the absorption of spillovers from capital accumulation. Therefore, the evidence indicates that the presence of a high 

skilled workforce enhances the return to physical capital investment. This means that two economies that have made a 

similar investment in physical capital may have a different return depending on its human capital endowment. On the 

other hand, it is observed a higher return for physical capital investment for those regions with highest skilled workforce, 

suggesting that both types of capital are complementary. This may have some important consequences for regional 

development, as regions with poor human capital endowment (especially from the periphery) will have little 

technological benefit from capital accumulation spillovers and as a result will face difficulties to catch-up. Some 

peripheral regions received important amount of FDI during the last decades and it can be supposed that these capital 

flows were mostly endowed with advanced technology (in contrast to local stocks), and in the light of our results, 

possibly only the relatively good human capital-endowed regions have been able to make the most of that advances. 
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With respect to the effect of technology generated beyond the borders of the region, that is to say of spatial spillovers in 

technology, the estimates confirm that its absorption is enhanced by local capabilities, which results in differences in the 

absorptive capacity. In other words, although all regions benefited from technical progress generated elsewhere, those 

EU regions with high endowments of skilled workers made the most of it. 

 

The study performs a decomposition of the regional productivity gap in the EU based on estimates from the empirical 

model. Results for a representative region in the group of Central and Eastern Europe (CEE), the Southern member 

states and the so-called Core of the EU are reproduced in the figure (where  is the portion of the gap attributable to the 

return to capital, 
*
 the contribution of differences in the capital-output ratio, and 𝑦∗ the one of the unequal spatial 

distribution of productivity). With respect to the most productive regions in the EU, the widest gap is observed for CEE 

regions, followed by the Southern and Core groups. The portion of the gap attributable to the return to capital appears to 

be very important in the three groups of regions, while the contribution of 𝑦∗ is lower and decreasing between 1999 and 

2008. As for the gap not explained by physical capital, results for the CEE group point to an increase in the contribution 

of differences in technology. However, the rise in the portion of the gap attributable to technology over the period is 

even more important for the Southern and Core regions in the EU. It can be observed how this component was almost 

negligible for both groups in 1999, whereas it accounted for about one third of the gap observed in 2008 for the Southern 

group and a bit less than one half for the Core. 

 

 
 

Overall, the decomposition of the regional productivity gap in the EU based on the empirical specification that includes 

spillovers from physical capital accumulation and diffusion of technology across regions, both shaped by absorption 

capacity in each region which, in turn, depends on the human capital endowment, reveals that most of the gap is 

attributable to differences in physical capital. However, a clear trend is observed towards an increasing role of 

technological differentials. This is so for the less developed regions in the CEE and the South, and also for those in the 

Core. According with the main hypothesis in this paper, this feature is explained by the role played by human capital as a 

fundamental factor for the absorption of technology. 
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INFORMATION ABOUT THE PROJECT 
 

 
Objectives 

 

 

The overall objective of the project, to run over two years, aims to provide robust 

evidence about the role of technological collaboration and participation in global 

innovation networks in the success of the innovative activity of Spanish companies 

and the effect that it has on both business results, especially in terms of international 

competitiveness, and employment generation and income inequality. 

 
Team members 

 

 

INNOREDES Project is carried out by the Regional Quantitative Analysis Group 

(AQR). AQR members in the project team are R. Moreno, as PI, J.Ll. Carrión, E. 

López-Bazo, R. Ramos, V. Royuela, J. Suriñach and E. Vayá. It also includes the 

participation of R. Crescenzi (LSE), E. Miguelez (Univ. Bordeaux) And S. Usai 

(CRENoS-Univ. Of Cagliari). 

 

 

 
Contact details 

Regional Quantitative Analysis Group (AQR) 

Faculty of Economics and Business, Department of Econometrics, Statistics and 

Spanish Economy, Av. Diagonal 690, 08034 Barcelona 

Phone: (34) 93 403 72 41 Fax: (34) 93 402 18 21 

E-mail: aqr@ub.edu   

Web page: www.ub.edu/aqr 

INNOREDES Blog: www.proyectoinnoredes.wordpress.com/ 
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