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ABSTRACT

Conventional indicators of high-tech competitiveness of countries rely on gross export statistics.
Countries that increase their shares in world markets for advanced products are considered to have
gained in high-tech competitiveness. Such indicators based on gross exports sketched a reasonable
picture in an era in which all stages of production (from scratch till assembly) took place within
countries. This is no longer the case: many production processes have become geographically
fragmented. Exporting telecommunications equipment does not necessarily imply high-tech activities,
because the high-tech components and specifications may have been developed and produced
elsewhere (as shown e.g. in the already classical study of the Ipod by Dedrick et al., 2010). The
assembly activities required to export electronics might actually not be more skill- or technology-
intensive than the manufacturing of apparel. New indicators of competitiveness are called for which
are based on an analysis of activities carried out in production, rather than an analysis of the product
content of exports (Houseman and Mandel, 2015; Koopman, R., Z. Wang, and S.-J. Wei 2014).

In this paper, we merge data from the World Input-Output Database (see Timmer et al., 2015) and
harmonized data on occupations by industry (mainly derived from Labor Force Surveys) to develop a
new approach to measuring high-tech competitiveness of countries in a “Factory World”. In the first
part of the paper, we define and identify Global Value Chains (GVCs) as the set of activities anywhere
in the world (and in any industry) required to produce a specific type of final product, using the
methods outlined in Timmer et al. (2014). To characterize production activities in GVCs we link these
results to occupational data and quantify the numbers of R&D waorkers, engineers, and other
knowledge workers (also employed in services industries) active in specific GVCs. This includes not
only workers in manufacturing but also those in services sectors delivering intermediate inputs
(Baldwin and Venables, 2013). Using annual data for 1995-2014, we can track the technology-
intensity of goods produced in globally fragmented production processes.

In the second part of the paper we propose to use modified measures of Revealed Comparative
Advantage to analyse a country’s competitiveness based on activities within GVCs rather than on
products exported. We define high-tech activities roughly as those carried out by knowledge workers
and track which country-industries (and countries as a whole) have become more specialized in high-
tech activities and which less.
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