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Extended abstract 

There is a considerable body of evidence on positive and significant returns to ICT 

skills in the labor economics literature (Borghans and ter Weel, 2004, Borghans and 

ter Weel, 2011, Dickerson, 2004, Dolton and Pelkonen, 2008, Entorf et al., 1999, 

Krueger, 1993, Lee and Kim, 2004, Ng, 2006). Results are estimated mostly for the 

US and the UK with few exceptions for Netherland (Oosterbeek, 1997), Germany 

(Spitz-Oener, 2008), China (Ng, 2006), Taiwan (Liu et al., 2004), Vietnam 

(Sakellariou, 2009), France (Entorf et al., 1999), Canada (Pabilonia and Zoghi, 2005) 

and New Zealand (Daldy and Gibson, 2003). The positive wage premium associated 

with the ICT skills claimed initially by Krueger (1993) has been reproduced by other 

researchers and showed to be decreasing since the nineties until now. Krueger’s 

paper has given the initial spark to a large literature on the topic of computer use 

wage premium. The first to criticize Krueger’s work were DiNardo and Pischke 

(1997), by claiming that it is not really the ICT skills that is being rewarded but 

rather some unobserved heterogeneity of workers (aka unmeasured ability) that 

receives a wage premium. According to DiNardo and Pischke (1997) even using a 

pencil or having a sitting job increased wages in the US in eighties, comparable to 

that associated with the computer use. Their explanation was, that workers using 

computers in those times were simply more skilled and their higher wages were a 

reflection of their higher productivity as expected by their higher ability. 

Notwithstanding, posterior research has proven that although there is a 

considerable level of endogeneity between the wage and skills use at work 

associated with the unobserved ability (Chennells and Van Reenen, 1997, Entorf and 

Kramarz, 1997), the wage premium to computer use exists, and is positive 

(Dickerson, 2004, Dolton and Makepeace, 2004).  

Apart from this strand of the literature, there appears to be another one, which 

draws attention to the firm level characteristics affecting the labor demand. Almost 

parallel to DiNardo and Pischke (1997), Dunne and Schmitz (1995) pointed at the 

firm level investment in new technologies to be the factor behind the productivity 



(and wage) increases. Using a sample of US manufacturing firms from eighties, 

Dunne and Schmitz (1995) showed that firms which employ advanced technologies 

were the ones to contract the highest fractions of skilled non-manual workers and 

paid them much higher wages. Shortly after, Doms et al. (1997) demonstrated that 

technologically advanced companies employed more managers and professionals 

than less technologically rich organizations. As a result, workers using computer at 

work received higher wages, but not because of the worker’s characteristics but 

rather due to firm level investment in productivity augmenting computer 

technology. Similar results associated with the so called computer capital were 

observed by Brynjolfsson and Hitt (1996) in the late eighties in the US. They showed 

that investing in computers augmented the marginal productivity even by as much 

as 67% (see Brynjolfsson and Hitt, 1996 p. 550 for exact figures for various 

industries). More recently Liu et al. (2001) show that adoption of new technologies 

by manufacturing firms is positively associated with wages in Taiwan, corroborating 

the earlier evidence from other parts of the world. 

It is clear that the measurement of the impact of the ICT skills on wage is a 

troublesome issue. Principally, two possible complications arise when one tries to 

estimate the possible wage premium for ICT skills. Firstly, it is not clear whether 

higher ICT skills possessed by workers are necessarily used at work. One has to 

control whether workers have and use the skill at their workplace. Furthermore, 

Borghans and ter Weel (2004) show, there are different degrees of usage of those 

skills. Some workers simply reply to emails, others elaborate simple texts, some 

others prepare complicated documents, and yet others may be programming at 

work. These degrees of usage must be explicitly controlled in the econometric 

model. Next, even if the usage is controlled for it is not clear if higher usage causes 

higher wage or the opposite. The plant level computer innovation suggests that 

workers in more technologically advanced firms earn higher wages because their 

firms invested in technology and attracted more skilled workers (Brynjolfsson and 

Hitt, 1996). In contrast, the literature following the discussion initiated by Krueger 

(1993) and DiNardo and Pischke (1997) tend to look at the worker who has higher 

ability as the source of the wage premium on ICT skills. Accordingly, workers with 

higher ability are thought to be more prone to achieve higher ICT fluency and, hence, 

their wage premium for these skills reflects merely their higher ability and not the 



true ICT skill productivity. Therefore, even if we observe a worker who programs at 

work and receives a higher wage for this programming it may still be (at least 

partially) a by-product of their higher ability, or the firm-level investments.  

In order to estimate correctly the ICT skill gradient in a wage regression, one has to 

control not only for the firm-level inputs causing a possible inverse causality 

between wage and the ICT skills, but also for the possible endogeneity between 

these skills and worker’s ability (Borghans and ter Weel, 2004, Dolton and 

Makepeace, 2004, Dolton and Pelkonen, 2008).  

In this paper we estimate the wage returns to both, having the ICT skills and using 

the ICT skills at work. In order to estimate correctly the wage effect of having the 

ICT skills we use an instrument which assures the exogeneity condition. This way 

we eliminate the possibility of reverse causation between wage and own level of ICT 

skills of a worker. Next, we introduce a series of controls for different levels of 

sophistication of ICT skills used at work (email, word processing, spreadsheets, 

programming). This way we capture not only the own level of ICT skill but also the 

required level of ICT skill that the job poses (Borghans and ter Weel, 2004). The key 

assumption here is that individuals who report, for example, programming at work, 

their job really requires programming.  

Notwithstanding, just by controlling for the own ICT skill and the required ICT skill 

the results could still be biased. Following the conclusions from Brynjolfsson and 

Hitt (1996) and Doms et al. (1997) controlling for economic sector becomes crucial. 

Some sectors invest heavily in the technological equipment and require very 

sophisticated ICT skills while others require only basic skills such as word 

processing, email and some spreadsheet capabilities. These differences might bias 

upwards the wage rewards to ICT skills in high-tech sectors and downward in less 

advanced ones. The chief difference between our results and those of Borghans and 

ter Weel (2004) is that we observe directly the basic cognitive ability in PIAAC data, 

which enables us to IV the, also explicitly tested ICT skill. Furthermore, drawing on 

the findings of firm level research, we explicitly control for the economic sectors, 

which allows us to diminish the sector selectivity bias substantially. We test several 

possible model specification testing the robustness of our results.  



In this paper we show that workers’ numeracy and not their ICT skills are associated 

with the wage premium. However, using a computer at work understood as the 

demand side factor comes with an approximately 5% increase in wage. Our results 

are in line with the recent evidence provided by Borghans and ter Weel (2004) 

among others. 
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