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Problem : The Europe-US Gap (past)  
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Problem : The Europe-US Gap (present)  

Source : de Panizza & Rohman (JRC, European Commission, 2016)

Macro level analysis

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC102366/jrc102366%20with%20identifiers.pdf
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Problem : The Europe-US Gap

Profit made by the top 500 R&D performing companies 
(2014-2015)

Profit made by the computer services industry 
(2014-2015)

Source : R&D Industrial Scoreboard (European Commission, 2016)

Industry level analysis

http://iri.jrc.ec.europa.eu/scoreboard.html


Passau |August  2, 2017 | 5R&D and Productivity : Firms’ level analysis

Research background

Since the seminal work by Crépon, Duguet and Mairesse (1998), 
many studies analysed the relationships between R&D, innovation 
and productivity with a similar analytical framework, using what after 
their initials is now referred as the "CDM" model approach. 

The relationship that goes from R&D to innovation is quite 
straightforward (considering that the aim of R&D performance is to 
achieve some innovations, mostly of a technical nature). Other 
common determinants of innovative activity include :
the existence of cooperation, export orientation and foreign ownership (Crespi
& Zuniga, 2012; Gazaniol, 2012; Resende, et al., 2014)
R&D collaboration, Lee, et al., 2016; Maietta, 2015)
The industry life cycle (Tavassoli, 2015)
Market structure and degree of competition (Blazsek & Escribano, 2016)
The role of tacit knowledge (Romero, 2014)
Structure of labour markets (Wachsen & Blind, 2016). 
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Research background

Complementarities between 
different types of innovation

Jha and Bose (2015) : process 
innovation positively impacts product 
innovation but not vice versa; Hervas-
Oliver et al. (2015): process innovations 
strengthen the impact of organizational 
innovation. Ballot et al. (2015): 
conditional complementarities between 
product and process innovations 
between organizational and product 
innovations, but no complementarities 
between all three forms of innovation.

Covariates

Sun and Du (2010): the transfer of 
foreign technologies and foreign 
investment did not have any significant 
impact on product innovation in China 
high-tech manufacturing industries. 
Chudnovsky et al. (2006) came to 
similar conclusions for the case of 
Argentina. 
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ICT ecosystem

Interaction between layers

Layer 3 – the platform, content and applications layer –
characterized  by high intensity of entrepreneurship and 
innovation .

Six key characteristics: availability of network services; 
open low-cost access; relatively low fixed costs; very low 
marginal costs; high consumer surplus; high scalability. 

Layer 2 (the network operator layer). Driven by 
economic forces which include: very high fixed costs 
coupled with low marginal costs; economies of scale; 
and substantial entry barriers. The  layer is dominated 
by a small number of large operators. But this is not all. 

Layer 1 players (the equipment manufacturing layer) 
may be divided into those that have managed to 
establish significant innovation platforms and those that 
have not. This has been one factor shaping their 
different company Global Innovation Ecosystems. A 
further force for change has been the entry of new, 
innovative competitors, notably Chinese companies such 
as Huawei and ZTE, but also new players from the US.
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R&D between layer

Source : Fransman’s report for JRC European 
Commission

https://ec.europa.eu/jrc/sites/jrcsh/files/jrc90726.pdf
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Where is R&D?

Source : Fransman’s report for JRC European 
Commission

Case of Microsoft

https://ec.europa.eu/jrc/sites/jrcsh/files/jrc90726.pdf
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Research questions

What is the role of R&D in building the dominant 
position of a company relative to the competitors?

Is R&D expenditure responsible for higher 
productivity level?

The focus of this study is internet-based company which has shown the domination of the US 
firms at the third layer of Fransman's ICT ecosystem model. 
Google, Yahoo, Amazon and YouTube demonstrate the superiority of the US ICAPs compared 
with their counterparts in other countries and continents. 
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Model building
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Data :  R&D Scoreboard
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Descriptive statistics

Between regions : all firms Between regions : Software and computer services
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R&D and productivity 

All firms Software and computer services
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R&D and productivity : dynamic

All firms
Software and computer services
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Econometric results

All samples and internet companies

Dummy region Cross section between region

v



Passau |August  2, 2017 | 17R&D and Productivity : Firms’ level analysis

Conclusion

As productivity gap is generally regarded as the problem making the EU ICT sector lagging behind 
(compared to the US, for instance), the strategy to foster innovation and thus productivity should be 
correctly implemented.  

Firms’ level analysis : most data about innovation are collected at firm-level. This is the case, for 
example, for data relating to R&D expenditure, patents, and science and technology related employment. 
Thus single firm is assumed to be the appropriate unit of analysis when it comes to relevant data 
regarding innovation (Fransman, 2014).

The innovation behavior of groups of companies is greatly influenced by their symbiotic relationships 
with other groups. To exemplify, telecoms operators in Layer 2 are able to enjoy relatively low levels of 
R&D intensity because they are able to rely on the R&D performed by their ICT equipment providers 
from Layer 1 or simply outsourced their R&D activities.

We found that:
 Over the years the role of R&D on (presumably innovation) and productivity increases.
 The role of R&D is more visible in software and internet services (3rd layer of ICT ecosystem) than for 
all firms.
 The parameters are bigger  among the US firms, BUT:
 Controlling the covariates the marginal impact of investment is greater among the EU firms.
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Future direction

To understand the second block of the CDM model on how R&D affects innovation 
capabilities? Are all type of innovation going hand-in-hand? Do the  types of 
innovation  differ by layer?

Are there any different patterns of innovation between innovation families (technical 
vs. non technical?)
The investigation will also be carried out to see the different of funding schemes. An 
important aspect is to see the impact of structural fund and to compare the 
performance of the ICT and non-ICT firms as the recipients of such funding schemes.
The conventional view is that a reduction in taxes (e.g. through R&D tax 
allowances) and/or the granting of subsidies may be used as effective policy tools 
increasing the incentive to innovate. We will test whether the fiscal measures, can be 
used to supplement the other incentives to innovate.
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THANK YOU. ANY QUESTIONS?

TOMASZ JANOWSKI
info@unuegov.com

THANK YOU. 
ANY QUESTIONS?
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