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Role of business R&D and innovation investments 
on firms' performance: science-based sectors 

• R&D is the main determinant of the 
innovative output of firms in the science-
based sectors:
– R&D investment is a good proxy for the 

autonomous innovative capability of firms and 
sectors which produce internally the technology 
they use:

• Either at the sector or firm level, it is in general 
positively correlated (although not necessarily in a 
linear fashion) with indicators of economic performance 
(productivity growth, market power, export shares, and 
profits);



Role of business R&D and innovation investments 
on firms' performance: science-based sectors 

• External technological acquisition, both 
through ‘embodied technical change’
acquired by means of investment in new 
machinery and equipment (Salter, 1960) and 
through the purchasing of external 
technology incorporated in licenses, 
consultancies, and know-how is also 
important.



Firm size and innovativeness: a controversial 
relationship

• Firm size matters: Large firms are more likely to 
have an innovative output (Schumpeter “Mark I”);
• But empirical evidence inconclusive:



R&D and Innovation Investments: 
Science-based sectors



Role of business R&D and innovation investments 
on firms' performance: other sectors 

• The innovation outputs of other types of 
firms:
– YICs (→), SMEs, entrepreneurial firms, etc. 

• And sectors:
– consumer goods, mechanical engineering, etc. 

• Can be seen as the outcomes of several 
innovation inputs and not only as the 
consequence of R&D investment, 
technological acquisition, and ability to exploit 
economies of scale. 



Effects of various types of capital on innovative output

• In fact, presence, availability and 
characteristics of other types of capital may 
exert a positive effect on innovative output. 
These include:
– Entrepreneurship capital;
– Financial capital;
– Human capital;
– Social capital.



Effects of various types of capital on innovative output

• Entrepreneurship capital: Provided that radical 
innovations often come from new start-ups (Acs at al., 
2009), the larger presence of individuals that are willing 
to create new firms may lead to higher innovative output:
– Nurturing entrepreneurship capital?

• Financial capital: Given that R&D and other innovative 
activities require substantial financial investments, a lack 
of financial means could hinder innovation (Hyytinen and 
Toivanen, 2005). “Type 1” credit rationing and 
“Redlining” more likely to affect SMEs and YICs:
– Changing the attitudes of financial institutions intrinsically risk-

averse when they have to cope with SMEs and YICs pursuing 
aggressive innovation strategies? 



Effects of various types of capital on innovative output

• Human capital: Developing new technologies within firms 
requires sufficient access to relevant human capital. The 
literature on ‘absorptive capacity’ (Cohen and Levinthal, 1989) 
suggests that firms should invest in their knowledge base by 
hiring educated workers or provide training programs to keep 
their human resources up-to-date:
– Universities as suppliers of knowledge-intensive outputs 

(perhaps more graduates than research)?
• Social capital: As a form of mutual recognition which, by 

promoting social cohesion and mutual obligations (Putnam, 
1993), may contribute to create a seedbed for many driving 
forces, including innovation, of economic growth and 
prosperity:
– Promoting participation in weak-tie networks (e.g. formal 

business associations)?



Effects of various types of capital on innovative output:
All sectors



Degree of vertical integration as a crucial 
sectoral characteristic

• In-house R&D is weak in non-high-tech SMEs 
and in the supplier dominated sectors(Pavitt, 
1984), which nevertheless may be involved in 
the introduction of entirely new products. In fact, 
they display a much greater intensity of “used”
R&D than of “performed” R&D (Santarelli and 
Sterlacchini, 1994):
– Exchange of semi-manufactured products, 

intermediary commodities and capital goods 
facilitates R&D investment spillovers on other 
sectors.



External and Internal R&D: 
Various sectors



Labour productivity impact of innovation output

• Questions to be addressed:
• 1) Is innovativeness associated to accelerated 

labour productivity growth?
• 2) Are sectoral specificities important when it 

comes to explain the differentiated impact that 
innovative activities have on labour productivity?

• 3) Is smaller/larger firm size resulting in 
accelerated labour productivity growth?



Labour productivity impact of innovation output:
Science-based firms



R&D investment, capital investment, and the economic 
value of different types of innovation

• The economic value of innovation may vary according to 
the type of innovation;

• Different types of R&D and other innovation inputs may 
exert a different impact on different types of innovation;

• Sterlacchini (2008) finds that:
– Sales of improved products and products that are new to the firm

are particularly affected by expenditure on product R&D;
– Sales due to process innovations are significantly associated 

with purchases of innovative capital goods;
– Expenditures for design, engineering and pre-production 

developments are closely associated with the sales of products 
new to the domestic market and entirely new.

– Joint employment of different innovation inputs raises the sales
of the most innovative products.



Determinants of the value of different types of innovation



Young and small firms as drivers of innovation?

• Whereas in the US they played an essential role in 
the implementation of new technologies, in Europe 
young and small firms have revealed capacity to 
innovate not higher than that of established firms 
(Criscuolo et al., 2012) and a high rate of early 
failure, resulting more into churning rather than into 
innovative sectoral dynamics (Santarelli and 
Vivarelli, 2007);

• Nevertheless, among the various types of young 
and small firms, YICs have been shown to exhibit a 
greater potential for sales and employment  growth 
(Czarnitzki and Delanote, 2012).



The innovativeness of young and established firms (UK)



The innovativeness of young and established firms (UK)

Differences in innovative performance between new ventures (firms aged <5 years and with >10 employees)  
and established firms: services (UK)



Definitions of young and small firms

• NTBFs: (A.D. Little Consulting Group, 1977): an 
independently owned business established for not more 
than 25 years and based on the exploitation of an 
invention or technological innovation which implies 
substantial technological risks;

• YICs: (EC, General Block Exemption Regulation, 2008): 
firms having less than 250 employees, being less than 6 
years old and spending at least 15% of their operating 
expenses on R&D;

• SY: (Czarnitzki and Delanote, 2012): firms displaying the 
same features of YICs but not having any R&D 
requirements.



The growth of YICs, NTBFs, and SYs



Main obstacles to the emergence of YICs:
Evidence-based hints for policy action

• Liquidity constraints:
– Entry subsidies; R&D incentives; public procurement 

addressed to innovative products.
• For public procurement to be effective it is important that it does not 

pick winners (national champions) but rather identifies and 
purchases emerging technologies and advanced technology 
products;

• Lack of complementary assets:
– Support technology transfer from research centers and 

universities; subsidize recruitment of Science, Technology, 
Engineering, and Mathematics graduates:

• The availability of advanced skills and the provision of incentive 
schemes aimed to support hiring of university graduates can 
compensate for lack of experience and limited absorptive capacity 
of YICs;



Entrepreneurship and the emergence of YICs:
Evidence-based hints for policy action

• Shortcomings of the mechanism of IPR protection:
– Given that trade secret is most widely used than patenting, 

setting in motion a process of homogeneization of the 
national legislations in relation to trade secrets in the EU 
(according to the general standards referred to in Art. 39 of 
the TRIPS Agreement) may allow YICs to take full 
advantage of this IPR protection mechanism; 

• Institutional framework:
– For YICs relying on a mix of R&D investment and external 

technological acquisition, policies addressed to create a 
regulatory and institutional framework favorable to RJVs 
and innovative cooperation between YICs and well 
established incumbents might also be desirable (Cassiman 
and Veugelers, 2000; Piga and Vivarelli, 2004). 



Policy action for the next technological revolution: 
A somewhat provocative conclusion

• Target high R&D intensive sectors expected to 
produce new technologies of potentially high 
pervasiveness?

• Or target sectors with high potential for product 
innovation?

• Don’t forget the effects of the “dotcoms” bubble;
• Consider the possibility of the next bubble being 

brought about by the sectors of the “green 
economy”.
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