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impact of the capitalisation of business investments in 
intangibles on the economy’s input and output growth. 
The empirical results revealed that intangible capital has 
been the largest systematic driver of US business sector 
growth over the last 50 years,2 and that US businesses 
currently invest more in intangibles than they do in tradi-
tional fi xed assets.3

At the same time, the digitalisation process and the drop 
in transmission costs favoured the globalisation of value 
chains. Baldwin has defi ned this as a “second unbundling” 
of globalisation, which means that not only goods but also 
tasks are traded, and consequently the fi nal product sold 
in international markets is the result of production stages 
located in different countries which specialise in different 
tasks.4 While the international fragmentation of produc-
tion has allowed more countries to be involved in the pro-
duction of a fi nal good, not all countries have retained the 
same benefi ts from this process. Overall, there is evidence 
that a great part of the value added of a fi nal product is 
created in the fi rst and last stages of the production pro-
cess (R&D, design, marketing and sales), while fi rms in-
volved in intermediate stages (such as the production of 

2 C.A. C o r r a d o , C.R. H u l t e n : How Do You Measure a “Technological 
Revolution”?, in: American Economic Review, Vol. 100. No. 2, 2010, 
pp. 99-104.

3 C.A. C o r r a d o , C.R. H u l t e n : Innovation Accounting, in: D.W. J o r-
g e n s o n , J.S. L a n d e f e l d , P. S c h re y e r  (eds): Measuring Econom-
ic Sustainability and Progress, Chicago 2014, University of Chicago 
Press, pp. 595-628.

4 R. B a l d w i n : Trade and Industrialization after Globalization’s 2nd Un-
bundling: How Building and Joining a Supply Chain Are Different and 
Why It Matters, NBER Working Paper No. 17716, 2011.

The emergence of a new technological paradigm based on 
information and communication technologies (ICTs) involves 
innovative mechanisms of knowledge creation and diffu-
sion, changes in fi rms’ organisation within and across coun-
tries, and the development of new skills. In this framework, 
the relative importance of different factors of international 
competitiveness is also changing. Consequently, the shift 
to a knowledge-based economy requires a deeper under-
standing of the role of intangible investments, not only for 
economic growth but also for international competitiveness.

The relevance of intangible assets as drivers of growth 
was shown in Corrado et al., who built a simple three-
sector model where production functions are specifi ed 
for consumer goods and both conventional and intangi-
ble investments.1 The model was then used to show the 

1 See C. C o r r a d o , C. H u l t e n , D. S i c h e l : Measuring Capital and 
Technology: An Expanded Framework, in: C. C o r r a d o , J. H a l t i -
w a n g e r, D. S i c h e l  (eds.): Measuring Capital in the New Economy, 
Chicago 2005, University Chicago Press, pp. 11-45; and C. C o r-
r a d o , C. H u l t e n , D. S i c h e l : Intangible capital and U.S. economic 
growth, in: Review of Income and Wealth, Vol. 55, No. 3, 2009, pp. 
661-685.
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components and assembly) reap only a small part of the 
fi nal value of the good or service produced.5

The literature on intangible capital and productivity 
growth (mostly at the macro and sectoral level) and on 
the organisation of global value chains (mostly at the mi-
cro level) have remained two separate fi elds of investiga-
tion. In this paper, after briefl y reviewing these two fi elds 
of analysis, we suggest some lines along which they can 
be fruitfully linked in order to establish the basic frame-
work with which to investigate the synergies between in-
tangible capital and participation in global value chains 
(GVCs) as drivers of productivity growth in modern econ-
omies.

What are intangibles and why are they relevant for 
productivity growth?

Investments in intangible assets are widely recognised 
as major determinants of innovation, growth and employ-
ment in the “knowledge economy”.6 The literature on the 
sources of economic growth looks at the accumulation 
of intangible capital, expanding the core concept of busi-
ness investment in national accounts by treating much 
business spending on “intangibles” – computerised da-
tabases, R&D, design, brand equity, fi rm-specifi c train-
ing and organisational effi ciency – as investment.7 When 
this view is adopted, empirical evidence shows that busi-
ness investments in intangible assets are fundamental 
drivers of growth and productivity. Corrado et al. found 
that once intangible capital is included in a sources-of-
growth analysis, it accounts for 20-33% of labour pro-
ductivity growth in the market sectors of the US and EU 
economies.8

To get a sense of the relevance of intangible investment in 
advanced economies, Figure 1 shows intangible invest-
ment as a share of GDP, distinguishing between intangi-

5 R. M u d a m b i : Offshoring: Economic Geography and the Multi-
national Firm, in: Journal of International Business Studies, Vol. 38, 
No. 1, 2007, p. 206; and R. M u d a m b i : Location, control and innova-
tion in knowledge-intensive industries, in: Journal of Economic Geog-
raphy, Vol. 8, No. 5, 2008, pp. 699-725.

6 C. C o r r a d o , C. H u l t e n , D. S i c h e l : Measuring Capital… , op. cit.; 
and C. C o r r a d o , C. H u l t e n , D. S i c h e l : Intangible capital… , op. 
cit.

7 Ibid.
8 See C. C o r r a d o , J. H a s k e l , C. J o n a - L a s i n i o , M. I o m m i : In-

tangible investment in the EU and US before and since the Great 
Recession and its contribution to productivity growth, in: Journal of 
Infrastructure, Policy and Development, forthcoming. The empirical 
understanding of the contribution of intangible assets to economic 
performance has improved substantially in recent years. A signifi cant 
research effort generated measures of intangible investment for busi-
ness sectors for 28 EU member states plus the US, drawing on the 
COINVEST and INNODRIVE EU funded projects; for more informa-
tion, see INTAN-Invest, available at www.intaninvest.net.

ble assets already capitalised in national accounts and 
those that are not (new intangibles) in the US and EU14.9 
In 2000-2013, the average share of intangible investment 
as measured in offi cial statistics was 4.2% of GDP in the 
US and 3.1% in the EU14.10 The GDP share of tangible in-
vestment was relatively higher: 7.7% in the US and 9.2% 
in the EU14.

However, when new intangible assets are included in the 
picture, the intangible investment gap between the Euro-
pean economies and the US broadens. New intangibles 
account for 4.6% of GDP in the US and 4.1% in the EU14. 
Adding new intangibles to national account assets brings 
the GDP share of total intangible investment to 8.8% in 
the US and 7.2% in the EU14. According to this account-
ing measure, US intangibles actually outpace tangible in-
vestment.

The work by Corrado et al. is the fi rst study showing that 
intangible capital is an essential ingredient for econom-

9 The System of National Accounts classifi es as investment only a sub-
set of the intangible assets identifi ed by C. C o r r a d o , C. H u l t e n , 
D. S i c h e l : Measuring Capital… , op. cit. Intangible assets that are 
already classifi ed as investment in national accounts are limited to 
software, R&D, mineral explorations, and entertainment and artistic 
originals. Assets that are not considered as investment but as inter-
mediate costs are brands, organisational capital, design and training.

10 The sample countries are the EU15 member states excluding Luxem-
bourg.

Figure 1
Intangible and tangible investment, average 2000-
2013
in % of GDP

N o t e : EU14 denotes the EU15 member states excluding Luxembourg.

S o u rc e : C. C o r r a d o  J. H a s k e l , C. J o n a - L a s i n i o , M. I o m m i : In-
tangible investment in the EU and US before and since the Great Reces-
sion and its contribution to productivity growth, in: Journal of Infrastruc-
ture, Policy and Development, forthcoming.
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ic growth.11 Their three-sector model was used to show 
how the value of an economy’s input and output growth 
changed when business investment in intangibles was 
capitalised. They found that intangible capital account-
ed for two-thirds of US productivity growth in the busi-
ness sector between the mid-1990s and the early 2000s. 
The same methodology has been applied in a number of 
other country studies, always revealing the relevance of 
the growth contribution of unmeasured intangible capi-
tal. The contribution to total factor productivity growth 
ranges from 14% in the United Kingdom to three per cent 
in Finland over a similar period.12 Other country studies 
estimated only the contribution of all intangibles to total 
factor productivity growth – 19% in Japan, 19% in France, 
18% in Germany, nine per cent in Spain and zero per cent 
in Italy.13

Figure 2 shows a subset of results of the growth account-
ing analysis developed in a recent paper by Corrado et al. 
using the newly constructed INTAN-Invest cross-country, 
cross-industry dataset for 18 European countries and the 
US, which is used to analyse the impact of tangible and 
intangible capital before and after the Great Recession 
in 2008-2009.14 They found that tangible investment fell 
dramatically during the Great Recession and has barely 
recovered, whereas intangible investment has been com-
paratively resilient; it recovered quite quickly in the US, 
though it lagged behind in the EU. As a consequence, the 
contribution of tangible investment was relatively small in 
some of the sample economies in comparison to the im-
pact of intangible capital, which provided a larger contri-
bution to productivity growth over the period (especially in 
the United Kingdom, Finland and the Netherlands). Over-
all, their fi ndings support the evidence that the slowdown 
in labour productivity growth since the Great Recession 
has been driven by a decline in total factor productivity 
growth, with relatively minor roles for tangible and intan-
gible capital.

11 C. C o r r a d o , C. H u l t e n , D. S i c h e l : Measuring Capital… , op. cit.; 
and C. C o r r a d o , C. H u l t e n , D. S i c h e l : Intangible capital…, op. 
cit.

12 For the UK, see M.G. M a r r a n o , J. H a s k e l , G. Wa l l i s : What hap-
pened to the knowledge economy? ICT, intangible investment and 
Britain’s productivity record revisited, in: Review of Income and 
Wealth, Vol. 55, No. 3, 2009, pp. 686-716; for Finland, see J. J a l a v a , 
P. A u l i n - A h m a v a a r a , A. A l a n e n : Intangible Capital in the Finnish 
Business Sector 1975-2005, ETLA Discussion Papers No. 1103, The 
Research Institute of the Finnish Economy, 2007.

13 For Japan, see K. F u k a o , T. M i y a g a w a , K. M u k a i , Y. S h i n o d a , 
K. To n o g i : Intangible Investment in Japan: Measurement and Contri-
bution to Economic Growth, in: Review of Income and Wealth, Vol. 55, 
No. 3, 2009, pp. 717-736. For the other countries, see J.X. H a o , V. 
M a n o l e , B. v a n  A r k : Intangible Assets in France and Germany, Pa-
per presented at EU KLEMS fi nal conference, “Productivity in the Eu-
ropean Union: A Comparative Industry Approach”, 19-20 June 2008. 

14 C. C o r r a d o  et al.: Intangible investment… , op. cit.

Intangible capital, participation in global value 
chains and productivity growth

Existing empirical evidence confi rms the close link-
ages between innovation, value creation and economic 
growth, showing that intangible investments are impor-
tant drivers of upgrading in GVCs.15 A key element which 
is necessary for countries to compete in high value add-
ed activities is the capability to produce sophisticated 
products, which is closely linked to the endowment of 
intangible capital.

There is a general consensus that integration into GVCs 
brings benefi ts beyond those traditionally associated with 
international trade in fi nal goods, allowing countries to 
specialise in single tasks and benefi t from economies of 
scale and scope. Indeed, empirical evidence shows that 
joining GVCs brings positive and signifi cant gains in pro-
ductivity.16

But what factors facilitate countries’ participation in 
GVCs? To the best of our knowledge, there are few em-
pirical analyses which aim at disentangling the underly-
ing determinants. These studies fi nd that higher levels of 
development, infrastructure and human capital lead to 

15 OECD: Knowledge-based capital and upgrading in global value 
chains, in: OECD: Supporting Investment in Knowledge Capital, 
Growth and Innovation, Paris 2013, OECD Publishing, pp. 215-252.

16 See e.g. R. B a l d w i n , B. Ya n : Global Value Chains and the Produc-
tivity of Canadian Manufacturing Firms, Economic Analysis Research 
Paper Series No. 90, Statistics Canada, 2014.

Figure 2
Contributions to labour productivity growth, 2000-
2013
in %
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N o t e :  EU14 denotes the EU15 member states excluding Luxembourg. 
TFP =  total factor productivity, LQ = labour quality, ICD = intangible capi-
tal deepening, TCD = tangible capital deepening.

S o u rc e : Authors’ calculation based on INTAN-Invest data.
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increased participation in GVCs, while strict regulations, 
tariffs and other trade impediments are detrimental.17

While the literature mainly agrees that participating in 
GVCs is largely benefi cial, it has also been stressed that 
advantages are not equally divided among GVC par-
ticipants. The classic example of the iPod supply chain 
discussed by Dedrick et al. shows that Apple captures 
between one-third and one-half of an iPod’s retail value; 
Japanese fi rms such as Toshiba and Korean fi rms such 
as Samsung capture another signifi cant portion of the 
profi ts, while fi rms and workers in China capture no more 
than two per cent from assembling the product.18 The 
pattern of value added along the value chain may, there-
fore, be represented by what has been referred to as the 
“smiling curve”19 or the “smile of value creation”20: rank-
ing activities on the x-axis along the value chain (where 
activities at the left or “input” end are supported by R&D 
knowledge, while activities at the right or “output” end 
are supported by marketing knowledge), value added will 
be higher in the fi rst and last stages of the value chain. 
This is shown in Figure 3, which reports the smiling curve 
and the location of intangible assets along the curve. 
As the fi gure clearly indicates, intangibles are essential 
to creating value added in upstream (R&D, design) and 
downstream activities (marketing, advertising). These 
are the stages in which more value added is created and 
where advanced countries tend to specialise. Mudam-
bi observes that competition by emerging economies 
threatens the position of advanced countries along the 
value chain, prompting them to create new activities; ad-
ditionally, emerging countries also have an incentive to 
invest in intangible assets:

Firms controlling activities in the middle of the value 
chain have strong incentives to acquire the resourc-
es and competencies that will enable them to control 
higher value added activities. China, India, Brazil and 

17 See D. H u m m e l s , G. S c h a u r : Time as a Trade Barrier, NBER Work-
ing Paper No. 17758, 2012; World Trade Organization: World Trade 
Report 2014, The Rise of Global Value Chains, Geneva 2014, WTO 
Publications; K. C h e n , S. R e h m a n , D. S e n e v i r a t n e , S. Z h a n g : 
Reaping the Benefi ts from Global Value Chains, IMF Working Paper 
No. 15/204, 2015; J. L o p e z  G o n z a l e z , V. M e l i c i a n i , M. S a v o n a : 
When Linder Meets Hirschman. Inter-Industry Linkages and GVCs 
in Services, SPRU Working Paper Series No. 2015-20, 2015; and P. 
K o w a l s k i , J. L o p e z  G o n z a l e z , A. R a g o u s s i s , C. U g a r t e : 
Participation of Developing Countries in Global Value Chains: Implica-
tions for Trade and Trade-Related Policies, OECD Trade Policy Pa-
pers No. 179, 2015.

18 J. D e d r i c k , K.L. K r a m e r, G. L i n d e n : Who Profi ts from Innovation 
in Global Value Chain? A Study of the iPod and notebook PCs, in: In-
dustrial and Corporate Change, Vol. 19, No. 1, 2010,  pp. 81-116.

19 D. E v e r a t t , T. Ts a i , B. C h e n g : Acer Group’s China Manufacturing 
Decision, Ivey School of Business School Case Series No. 9A99M009, 
1999.

20 R. M u d a m b i : Offshoring… , op. cit.

Mexico are moving to develop their own brands and 
marketing expertise in advanced economies to in-
crease their control over the downstream end of the 
value chain.21

These observations lead us to refl ect on the relationship 
between investment in intangible assets and participa-
tion in and gains from global value chains. While there 
is a growing body of literature looking at the relation-
ship between investment in intangible assets and pro-
ductivity growth, the linkage between intangible capital 
and GVC participation is largely unexplored. Marcolin 
et al. relate one specifi c intangible asset (organisational 
capital) and backward GVC participation, i.e. the for-
eign value added content of a country’s exports, fi nding 
that industry-level investment in organisational capital 
is causally linked to GVCs in the form of backward link-
ages with the foreign market.22 Jona-Lasinio et al. fi nd 
that investing in intangible assets fosters participation 
in GVCs and contributes to value appropriation along 
the chain.23

Figure 4 shows data on total intangible capital against 
participation in GVCs in the whole economy, all expressed 

21 R. M u d a m b i : Location… , op. cit., p. 708.
22 L. M a rc o l i n , M. L e  M o u e l , M. S q u i c c i a r i n i : Investment in 

Knowledge based capital and backward linkages in global value 
chains, OECD – DSTI/EAS/IND/WPIA(2016)2 Working paper, forth-
coming.

23 C. J o n a - L a s i n i o , S. M a n z o c c h i , V. M e l i c i a n i : Intangible As-
sets and Participation in Global Value Chains: An Analysis on a Sam-
ple of European Countries, in: Rivista di Politica Economica, Vol. 7, 
No. 9, 2016, pp. 65-95.

Figure 3
Intangible assets and the smiling curve

Value
added

Industry
creation

Industry
creation

• Advanced
economies

• Services

• Intangibles

Catch-up

R&D
knowledge

Inputs

Spillover Spillover

Catch-up

Marketing
knowledge

Markets

• Advanced
economies

• Services

• Intangibles

• Tangibles

• Manufacturing

• Emerging
market economies

Location 1 Location 2 Location 3 Location 4

Value chain disaggregation

S o u rc e : R. M u d a m b i : Location, control and innovation in knowledge-
intensive industries, in: Journal of Economic Geography, Vol. 8, No. 5, 
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in per hour worked across the sample countries.24 Corre-
lation is signifi cantly positive, suggesting a deeper analy-
sis is warranted. We can also expect a positive relation-
ship between GVC participation and productivity. There 
are several channels through which participation in GVCs 
and productivity can be linked. First, there can be advan-
tages from specialising in the most productive activities 
and offshoring the least productive ones. Second, the (di-
rect and indirect) import of higher quality and/or higher 
technology inputs may enhance productivity. Third, inter-
national supply chains facilitate interaction with frontier 
foreign (multinational) fi rms, potentially leading to knowl-
edge spillovers. Fourth, competition leads to the growth 
of productive fi rms through the leveraging of economies 
of scale, while at the same time inducing the exit of the 
least productive fi rms.25

The positive relationship between backward participation 
and productivity growth is confi rmed in our sample econ-
omies (Figure 5). Therefore, more sophisticated analyses 
may help shed light on the possible mediating role of in-
tangible assets in affecting the relationship between GVC 
participation and productivity growth.

 

24 Data cover 15 European countries and 18 sectors over the period 
2000-2013.

25 C. C r i s c u o l o , J. T i m m i s : The relationship between global value 
chains and productivity, in: International Productivity Monitor, Vol. 32, 
Spring 2017, pp. 61-83.

Concluding remarks

This paper has shown that intangible capital is as impor-
tant as fi xed/tangible capital in many advanced countries, 
and its importance is growing over time. Moreover, numer-
ous studies have demonstrated that intangible capital is a 
main driver of economic growth and international compet-
itiveness. We have also argued that while it can be easier 
than in the past to take part in global production process-
es, intangible assets determine which fi rms and countries 
benefi t more from this participation. Using data on intan-
gible capital from INTAN-Invest, on participation in global 
value chains from the EU’s World Input-Output Database 
and on productivity from EU KLEMS, we explored the link-
ages between intangible capital, GVC participation and 
productivity growth. Our preliminary fi ndings corroborate 
the assumption of a positive correlation between these 
three factors. This is an interesting starting point for fu-
ture studies that can provide more sophisticated empirical 
analyses on the possible direct and indirect (i.e. through 
GVC participation) impact of intangible capital on produc-
tivity growth.

The heterogeneous behaviour of US and European coun-
tries in terms of intangible capital accumulation (with Eu-
rope and in particular some Mediterranean countries still 
lagging behind) suggests that greater efforts are required 
at the European level to encourage public and private in-
vestment in intangibles in order to foster economic growth 
and international competitiveness. This will also allow 
countries to benefi t from the ongoing process of globali-
sation and participation in international value chains.

Figure 5
Backward participation and labour productivity 
growth
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S o u rc e : Authors’ elaboration on INTAN-Invest and TiVA (OECD) data.

Figure 4
Intangible capital and backward GVC participation 
(all sectors), selected European countries, 2000-2013
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