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Hannu Piekkola*

Intangible Capital: the Key to Growth in Europe
Intangibles and especially organisational capital are an important source of capital deepening 
in European countries, albeit with signifi cant cross-country differences. The GDP in the EU27 
area is 5.5% higher if certain categories of expenditure, which have until now been considered 
as current costs, are classifi ed as investments in intangibles. Intangible capital investment 
markedly improves the profi tability of companies, given the productivity-wage gap, and leads 
to increasing returns in intangible capital intensive countries.

* Department of Economics, University of Vaasa, Finland, and coordi-
nator of Innodrive, www.innodrive.org. Innodrive project 2008-2011 
was fi nanced by EU 7th framework No. 214576. Other partners were 
CEPS from Belgium, NIESR from the UK, DIW from Germany, LUISS 
from Italy, STATNOR from Norway, CERGE-EI from the Czech Repub-
lic, IER from Slovenia and ETLA from Finland. The author is indebted 
to his partners in INNODRIVE: Cecilia Jona-Lasinio, Massimiliano 
Iommi, Jorgen Mortenson, Felix Roth, Rebecca Riley, Catherine Rob-
inson, Bernd Görzig, Kurt Geppert, Anne Neumann, Stepan Jurajda, 
Juraj Stancek, Morten Henningsen, Terje Skjerpen, Miroslav Verbic, 
Rita Asplund and Sami Napari and participants in fi nal INNODRIVE 
conference in February 2011 in Brussels.

Intangible capital is a major determinant of innovation and 
thus of enhancing the growth, employment and competitive-
ness of the European Union. The importance of R&D and in-
novation is explicitly recognised in the “Lisbon process” and 
in EU2020. However, our knowledge of the contributions of 
intangibles to economic performance remains incomplete. 
Undoubtedly, fi rms are at the centre of innovation and pro-
ductivity growth, and INNODRIVE has analysed their activi-
ties empirically. Furthermore, at the macro level, the national 
accounts data on capital formation focus primarily on fi xed 
investments. Investment in intangibles recorded in the sys-
tem of accounts, such as software, mineral exploration and 
artistic creations, constitute only one seventh of all intangi-
bles that we report in our studies in the EU27 area. The IN-
NODRIVE research project has improved our understanding 
by providing new data on intangibles and new estimates of 
the capacity of intangible capital to generate growth. This 
research has thus explored uncharted territories in EU socio-
economic research.

Growth accounting, which aims at explaining the growth of 
productivity, was initiated essentially by Denison in 1962.1 
When investigating the sources of growth in the United 
States from 1909 to 1958, he concluded that knowledge, la-
bour and energy were important determinants of economic 
growth. Subsequent analysis by, notably, Jorgenson and 
Griliches have aimed by and large at identifying the contri-
butions of various factors to the overall growth in productiv-
ity, in this context defi ned as the combined productivity of 
capital and labour, now more generally termed “multi-factor 

productivity”.2 As Denison himself recognised, growth ac-
counting by defi nition cannot appropriately account for the 
interactions among determinants and does not involve a 
“controlled experiment”. The underlying causal relationships, 
consequently, can only be approximated by detailed, careful 
classifi cation of the contributors to the production function. 
In INNODRIVE a vital part of the analysis is the fi rm-level in-
tangible capital evaluation using large panel datasets. This 
enables the analysis of interactions such as those between 
intangible and human capital and the use of important con-
trols such as industrial composition and regional spillovers. 
INNODRIVE has also analysed the regional distribution of in-
tangible capital within country borders, which is important as 
intangible capital tends to be concentrated in metropolitan 
areas.

The Innodrive website www.innodrive.org offers public na-
tional data of intangible capital in the EU27 and Norway 
covering the period 1995-2005 and private non-farm sector 
data of fi rm-level own account intangible capital in Finland, 
Norway, the UK, Germany, the Czech Republic and Slovenia 
1995-2008 (years vary by country). In this paper we report 
the main results relevant for policy analysis, based on the 
analysis described in 20 Innodrive working papers and in the 
INNODRIVE manual.3 We approach intangible capital evalu-
ation using the now standard, national approaches, which 
aim to complement the system of national accounts data 

1 E.F. D e n i s o n : The Sources of Economic Growth in the United States 
and the Alternatives before Us, New York 1962, Committee for Eco-
nomic Development, Supplementary paper No. 13; E.F. D e n i s o n : 
Why Growth Rates Differ: Postwar Experience in Nine Western 
Countries, 1967, Brookings Institution; E.F. D e n i s o n : Accounting 
for Slower Economic Growth: The United States in the 1970s, 1979, 
Brookings Institution.

2 J. K e n d r i c k : Productivity Trends in the United States, 1961, Prince-
ton Press; D. J o rg e n s o n : Capital Theory and Investment Behav-
iour, in: American Economic Review, Papers and Proceedings of the 
Seventy-Fifth Annual Meeting of the American Economic Association, 
Vol. 53, No. 2, 1963, pp. 247-259; Z. G r i l i c h e s : Research and Devel-
opment, Patents and Productivity, 1984, Chicago University Press.

3 H. P i e k k o l a  (ed.): Intangible Capital - Driver of Growth in Europe, 
2011, Proceedings of the University of Vaasa: Reports, No. 167, 
pp. 20-60.

DOI: 10.1007/s10272-011-0387-2
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in a comparable manner. To complement the micro-level 
analysis, we use large linked employer-employee data-
sets that can also be aggregated to be representative of 
the non-farm private sector. Our use of two entirely dif-
ference sources of data, macro and micro, is shown to 
be important. Some of the surprising fi gures in national 
estimates are not entirely supported by the micro analysis 
of intangible capital in private sector fi rms. The major key 
messages are

• GDP in the EU27 area is 5.5% higher due to the clas-
sifi cation of certain categories of expenditure, which 
were hitherto considered as current costs, as invest-
ments in intangibles.

• Intangibles are an important source of capital deepen-
ing in European countries, albeit with signifi cant cross-
country differences.

• Intangibles explain a substantial part of the market 
value of companies. This is only partially captured in 
standard economic analysis.4

• High-income countries with a comparatively low level 
of investment in tangible capital tend to invest more in 
intangible capital, confi rming a transition towards the 
knowledge economy.

• Organisational capital investment is one of the key 
drivers of capital formation, accounting for three times 
more investment than in R&D at the national level, but 
also due to the narrow defi nition of R&D activity.

• Intangible capital is agglomerated in metropolitan ar-
eas in the private sector: the greater Helsinki area ac-
counts for 48% of all intangibles in Finland and the 
London city-region for 41% of UK intangibles. In Ger-
many, intangible capital is more dispersed, with the top 
ten regions accounting for 48.3% of the German total 
(Munich 7.5%, Stuttgart 7.2%, Frankfurt 6.4%, Düs-
seldorf 5.6%, Hamburg 5.2%, Berlin 4.7%, Cologne 
3.9%, Duisburg/Essen 2.8%, Nuremberg 2.7% and 
Karlsruhe 2.3%).5

4 H. P i e k k o l a : Intangible Capital: Can It Explain the Unexplained? In-
nodrive Working Paper No. 2, 2010.

5 K. G e p p e r t , A. N e u m a n n : Regional patterns of intangible capital, 
agglomeration effects and localised spillovers in Germany, 2010, In-
nodrive Working Paper No. 9; R. R i l e y, C. R o b i n s o n : UK Economic 
Performance: How Far Do Intangibles Count?, 2011, Innodrive Working 
Paper No. 14; H. P i e k k o l a : Intangible capital agglomeration and eco-
nomic growth: An Analysis of Regions in Finland, 2010, Innodrive Work-
ing Paper No. 20.

• Foreign direct investment is an important aspect of in-
tangible growth in the EU8. Greenfi eld FDI brings with 
it more R&D and organisational capital.6

Intangible Capital and Growth

The national data used in our studies covers intangibles re-
ported in national accounts (entertainment, literary and artis-
tic originals, databases and software) and eight types of new 
intangible capital: architectural design, new fi nancial prod-
ucts, own-account and purchased economic competence, 
fi rm-specifi c human capital (training), branding (advertising), 
market research and scientifi c R&D.

Intangibles are also evaluated at the fi rm level in six coun-
tries: Finland, Norway, the UK, Germany, the Czech Republic 
and Slovenia. At the micro level, the goal of the research was 
to improve our insight into the contributions of intangibles 
to the growth of fi rms by exploiting the potential of recently 
established linked employer–employee datasets (LEEDs) 
and also by implementing a performance-based methodol-
ogy to analyse how fi rms use knowledge and human capital 
to increase their productivity and how mobile workers react 
to these processes.7 Firm-level data from six countries for 
the period of 1995-2008 (years vary by country) cover three 
types of own-account intangible capital: organisational capi-
tal, R&D capital and information and communication tech-
nologies (ICT) capital. We have expanded the traditional 
growth accounting framework by including in capital forma-
tion estimates of investments in intangibles, which have until 
now been counted as current expenditures in the conven-
tional national accounts.8

Given the complex nature of intangible assets, there is no 
defi nition or single method to measure intangibles that is 
accepted worldwide. Corrado, Hulten and Sichel, hereafter 
CHS, proposed the widest defi nition of intangibles, referring 
to a standard intertemporal framework that leads to the con-
clusion that “any use of resources that reduces current con-
sumption in order to increase it in the future … qualifi es as 
an investment”.9 This defi nition implies that all types of capi-
tal should be treated symmetrically, thus leading to a very 
broad defi nition of capital, including, for example, intellectual 

6 S. J u r a j d a , J. S t a n c i k : Organization and Firm Performance in the 
Czech Republic, 2010, Innodrive Working Paper No. 12.

7 B. G ö r z i g , H. P i e k k o l a , R. R i l e y : Production of intangible invest-
ment and growth: Methodology, 2010, Innodrive Working Paper No. 1.

8 C. J o n a - L a s i n i o , M. I o m m i , S. M a n z o c c h i : Intangible Capital 
and Productivity Growth in European Countries, 2010, Innodrive Work-
ing Paper No. 10; and F. R o t h , A.-E. T h u m : Does Intangible Capital 
Affect Economic Growth, 2010, Innodrive Working Paper No 3.

9 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 Tech-
nology: 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, National Bureau of Economic Research, Studies in Income and 
Wealth, Vol. 65, University of Chicago Press, pp. 11-45.



Intereconomics 2011 | 4
224

Economic Trends

and human capital as well as organisational assets.10 In the 
system of national accounts all consumption that does not 
take place within a year is also generally considered as in-
vestment. Our scope was narrowed to intangible capital that 
can in principle be owned by the fi rm, thus excluding human 
capital. Following this defi nition we established an estima-
tion strategy for intangible capital based on the following fi ve 
criteria:11

• Expenditure- and performance-based approaches. We 
use expenditure data to develop direct measures of intan-
gible gross fi xed capital formation (GFCF) and capital, but 
also apply a performance-based approach using micro 
data where fi rm-level performance is measurable.

• Exhaustiveness. We estimate total expenditures for each 
type of intangible and how much each type of expendi-
ture might be considered as GFCF. Our estimates include 
both purchased and own-account components of expen-
ditures on intangible assets, although it was impossible 
to disentangle the purchased component in the micro ap-
proach.

• The macro approach aims at consistency with national 
accounts and on many occasions the own-account com-
ponent has to be estimated since it is not included in the 
production boundary of national accounts. The micro 
approach instead tends to rely on the own-account com-
ponent and aggregates the large business sector sam-
ple data at national level using the fi rm-size distribution 
in one-digit industries as the key. However, the data is on 
average consistent only with respect to business sector 
output and not to GDP.

• Reproducibility and international comparability. To guar-
antee reproducibility and international comparability, 
macro estimates are, wherever possible, based on offi -
cial data sources that are homogeneous across countries 
(mainly Eurostat surveys, national accounts data, and 
supply and use tables). Micro estimates use large linked 
employer-employee data which is reproducible given the 
applied consistent occupational classifi cation of employ-
ees across the six countries.

• Our estimates cover the non-agricultural business sector, 
thus excluding public administration, defence and com-
pulsory social security (category L), education (category 
M), health (category N), other community, social and per-

10 P. S c h re y e r : Old and New Asset Boundaries: A Review Article on 
Measuring Capital in the New Economy, in: International Productivity 
Monitor, 2007, No. 15, pp. 77-82.

11 See C. J o n a - L a s i n i o , M. I o m m i , F. R o t h : National Measures of 
Intangible Capital in the EU27 and Norway, in: H. P i e k k o l a : Intangi-
ble Capital – Driver of Growth in Europe, op. cit.

sonal service activities (category O) and private house-
holds (category P). In the micro data, establishments that 
are market producers are partly included in health and 
other community, social and personal service activities.

Macro Approach

In data covering the EU27 area an expenditure-based ap-
proach was necessary as the performance of any single na-
tion is diffi cult to measure in any comparable way. Our main 
fi ndings are as follows.12 GDP in the EU27 area is 5.5% higher 
after including all intangible investments. In the national ap-
proach, the intangible capital investment share of GDP was 
6.7% in the EU27 and Norway, whereas only 1.1% is record-
ed in the System of National Accounts. Organisational com-
petence accounts for nearly half of this, at 3.1% of GDP. The 
intangible share of GDP increased during the latter half of the 
1990s, whereas the GDP shares have stayed mostly con-
stant in the 2000s. Figure 1 shows the evolution of new intan-
gibles not currently recorded in national accounts as shares 
of GDP in a national approach in the EU27 and Norway.

The share of intangible investment has been constantly in-
creasing, although its growth has somewhat diminished 
in the 2000s. Figure 1 shows that the shares are nearly the 
same in 1998 and 2005. An exception is the new member 
states that are catching up to the rest of Europe as regards 
both GDP levels and the intangible capital shares of GDP. Or-
ganisational capital investment (organisational competence) 
is one of the key drivers of capital formation, with training 
accounting for three times more investment than R&D in-
vestment at the national level. Overall, the level of intangible 
investment in Europe appears insuffi cient when compared 
with the USA, which is more likely to engage in all types of 
innovation activity more intensively.

The growth accounting framework allows us to decompose 
GDP growth into its labour, capital and total factor productiv-
ity (TFP) components. The reference model for evaluating the 
contribution of intangibles to economic growth is the CHS 
model. In this model, intangibles are treated symmetrically 
as tangibles in the standard growth accounting framework. 
The explicit inclusion of intangible capital within a growth 
accounting framework can affect both the input and output 
sides of the model, thus also infl uencing the residual TFP 
growth.13

An analysis of the results obtained for the above defi nitions 
provides a picture of the impact of intangibles on measured 

12 See also Innodrive Policy Brief February 2011, www.innodrive.org.
13 For a detailed description of the effects of capitalising intangibles, 

see P. B a r n e s , A. M c C l u re : Investments in Intangible Assets and 
Australia’s Productivity Growth, Canberra 2009,  Productivity Com-
mission Staff Working Paper.
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productivity growth and the extent to which national ac-
counts are affected by omitting some intangible assets. Ta-
ble 1 is based on a report by Jona-Lasino, Iommi and Man-
zocchi showing the relative contributions of tangible capital 
deepening (NA CD), new intangible capital deepening (NI CD) 
and TFP to labour productivity growth compared to the la-
bour productivity growth and capital deepening in the current 
asset boundary without the inclusion of intangible capital.14 
NA CD and NI CD are thus, respectively, the capital deep-
ening of national account assets (which include software, 
mineral exploration and artistic, literary and entertainment 
originals) and the capital deepening of the eight types of new 
intangible assets not currently included in national accounts: 
architectural design, new fi nancial products, own-account 
and purchased economic competence, fi rm-specifi c human 
capital (training), branding (advertising), market research and 
scientifi c R&D.

The last column in Table 1 shows that, as could be expected, 
the inclusion of intangible capital signifi cantly reduces the 
contribution of TFP growth. In other words, the inclusion 
of intangible capital increases the rate of capital deepen-
ing by more than it increases the rate of labour productiv-
ity growth (with the exception of Italy and Spain). While TFP 
growth becomes less important, physical capital turns out to 
be strongly complementary to intangible capital. Intangible 
capital deepening has been considerable and the contribu-
tion of total capital deepening increased from 0.28 to 0.62 
percentage points per year in Finland (the increase of 0.34 
percentage points in the second last-column), from 1.14 to 
1.45 percentage points per year in Sweden (an increase of 

14 C. J o n a - L a s i n i o , M. I o m m i , S. M a n z o c c h i : Intangible capi-
tal and Productivity Growth in European Countries, 2011, Innodrive 
Working Paper No. 10.

0.32 percentage points) and from 0.78 to 1.06 percentage 
points in Austria (an increase of 0.3 percentage points).

Labour productivity growth is also higher when intangibles 
are included in the capital stock in all of the sample coun-
tries with the exception of Sweden. The greatest impact is 
seen in Austria, where labour productivity increases by 0.18 
percentage points, followed by Portugal, with an increase of 
0.13 percentage points, and Germany, with 0.11 percentage 
points. However, among these countries, only Austria is an 
intangible-intensive country (Germany’s intangible intensity 
also appears higher in the micro approach), while Austria, 
Portugal and Germany were all fast-growing economies in 
the second half of the 1990s.

Roth and Thum applied panel regressions across countries 
to explain labour productivity growth.15 The positive effect on 
labour productivity growth is shown to be cross-sectional so 
that countries that have invested more in intangible capital 
have been growing faster in the period 1995 to 2005. This 
result is robust to a range of alterations. Other elements of 
intangible capital in addition to R&D matter for economic 
growth, a fi nding confi rmed in the micro approach.  The pan-

15 F. R o t h , A.-E. T h u m, op. cit.; and F. Roth: Measuring Innovation – 
Intangible Capital in the EU. In: Blind et al., 2010, Drivers and Impedi-
ments for Innovation in Europe, Intereconomics 45: 273-77.

Figure 1
Investment in Intangibles as Share of GDP (%) in 1998 
and 2005: EU27 Countries and Norway
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N o t e s : LPG stands for labour productivity growth; CD is capital deepen-
ing, distinguished between national account (NA) and new intangible (NI); 
TFPG is total factor productivity growth. The estimated impact shows the 
impact of an extended asset boundary in comparison with the results ob-
tained by growth accounting without new intangibles.

S o u rc e : C. J o n a - L a s i n i o ,  M. I o m m i , S. M a n z o c c h i : Intangible 
capital and Productivity Growth in European Countries, 2011, Innodrive 
Working Paper No. 10.

Table 1
Growth Accounting Results
(Extended Asset Boundary, 1995-2005)

Contributions to Labour 
Productivity Growth

Estimated Impact

LPG NA CD NI CD TFPG LPG CD TFPG

Austria 2.05 0.72 0.34 0.97 0.18 0.29 -0.11

Denmark 1.61 0.50 0.27 0.83 0.06 0.22 -0.16

Finland 3.07 0.25 0.37 2.43 0.09 0.34 -0.26

France 2.07 0.36 0.23 1.47 0.06 0.20 -0.14

Germany 1.69 0.74 0.27 0.68 0.11 0.21 -0.11

Italy 0.26 0.51 0.09 -0.35 0.09 0.06 0.02

Netherlands 2.25 0.62 0.31 1.31 0.05 0.24 -0.20

Portugal 1.94 1.72 0.24 -0.03 0.13 0.14 -0.02

Spain 0.24 0.50 0.03 -0.29 0.04 0.01 0.03

Sweden 3.69 1.01 0.44 2.20 -0.04 0.32 -0.37

United 
Kingdom

2.71 0.95 0.34 1.39 0.09 0.24 -0.15
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el regressions also fi nd that intangible capital investment is 
able to explain a signifi cant portion of the unexplained inter-
national variance in labour productivity growth and thus di-
minishes the unexplained part of labour productivity growth 
and, hence, the extent of our ignorance about its sources.

Micro Approach

An integral part of the micro analysis is to divide the intangible 
capital of fi rms into amounts related to organisational work, 
ICT and R&D. The micro approach concentrates on own ac-
count production of intangibles of the following types:

• information and communications technology (ICT)
• research and development (R&D)
• organisational capital (OC).

It is assumed that the fi rm exclusively directs the production 
of these types of good towards its own uses so that pur-
chased intangible capital is by and large excluded from the 
analysis. If the goods produced are not used in the current 
year, these types of good can be classifi ed as intangible capi-
tal investments which hitherto have not been included in capi-
tal stocks in the national accounts. To produce these types 
of capital good, fi rms apply resources supplied by different 
factors of production: labour, intermediate and capital serv-
ices. In six countries with fi rm-level data on intangibles, the 
share of workers engaged in intangible capital-type work was 
around 18%, and the type of work differs from one country to 
another.  The typical use of intermediate input and capital is 
assessed from input and output tables in industries that are 
intensive in R&D, organisational capital and ICT (Nace-codes 
73, 74, and 72, respectively).16

Figure 2 shows macro and micro aggregates using data from 
the six countries mentioned above. (Finland, Norway, the 
UK, Germany, the Czech Republic and Slovenia). The fi gures 
aim to be representative of the entire EU area by using dif-
ferent weights depending on the GDP shares of total EU27 
GDP. Firm-level analysis in the six countries is aggregated to 
be representative of the EU27 and Norway, using as weights 
30% for the UK, 40% for Germany and 7.5% for Finland, Nor-
way (to approximate the Scandinavian impact), the Czech 
Republic and Slovenia (the latter being the only Mediterra-
nean country). The fi gures are thus tentative, also because 
variables are not directly comparable between the micro and 
macro approaches.

The aggregates show that R&D capital intensity can vary 
quite a lot in the micro analysis with an almost 4.5% share 
of business value added as compared with the 1.6% share 
in the macro analysis. The reason is the broader defi nition of 

16 See B. G ö r z i g , H. P i e k k o l a , R. R i l e y, op. cit.

R&D workers compared with the macro approach which uses 
data on gross domestic expenditure on R&D (GERD). Organi-
sational capital investment is also sensitive to the data used. 
For example, the share of management employees in Ger-
many increases to 8% of all employees in the occupational 
classifi cation used in the micro approach, compared with the 
3% share reported in Labour Force surveys by EUROSTAT 
and used in the macro approach. Own-account organisa-
tional capital almost matches the level of total organisational 
competence in the macro analysis, which also includes pur-
chased organisational investment and market research.

In the micro approach an even greater share of intangible 
capital from value added is obtained using a performance-
based methodology. Here, the estimated productivity of in-
tangible-type work is used to replace the wage expenditure 
costs of input.17 Organisational capital from management 
and marketing work is then typically 3-4% of the company 
value added or 4-5% of the company value added in the UK. 
This share has not increased much over the years. The results 
highlight, in particular, the importance of organisational capi-
tal (management and marketing) as a major form of intangi-
ble capital, exceeding even R&D investment in importance in 
many European countries. In fact, in nearly all EU27 countries 
except Finland and Sweden, the share of economic compe-
tence (including training and purchased components) in value 
added exceeded the R&D share in the macro approach. Sec-
ond, the very narrow concept used in macro analysis does 
not represent R&D activity well in a service intensive country 
like the UK. In the UK in 2003, R&D intangible capital is 3.7% 
of value added in the micro analysis and 1.8% in the macro 
approach. Countries are also specialised in different types 
of intangible capital, with the share of R&D investment being 
highest in Nordic countries.

In an analysis of regional effects in Germany, Finland and the 
UK, company-level productivity is also shown to be strongly 

17 For methodology, see ibid.

Figure 2
Macro and Micro Data Aggregates on Intangible 
Shares of Business Value Added in EU27 in 2003
(using weight multipliers for the six countries)1

1 Finland, Norway, the UK, Germany, the Czech Republic and Slovenia.
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related to fi rms’ own intangible capital and to regional in-
tangible capital, suggesting positive localised spillovers. 
Productivity is highest in fi rms that also have considerable 
human capital. There is a need to be clear about the distinc-
tion between human capital and intangibles; intangibles en-
hance the profi tability of economic activity, whereas human 
capital is owned by the employee and capitalised in wages. 
Organisational capital, i.e. the competence of management 
and marketing workers, appears to be the form of intangible 
capital that is most clearly related to profi tability and produc-
tivity growth.

Intangible Capital Factor Shares: a Case Study of Finland

It is of considerable interest to reassess the conventional 
production function when accounting for intangible capital. 
We have done this for Finland although growth accounting 
using micro data applies a similar method for all countries. 
In evaluating the share parameters for the intangible capi-
tal items, we consider the associated user cost.18 Follow-
ing convention, own account production of capital goods is 
valued at production cost. The main components of capital 
costs are depreciation and the return of capital.19

We apply an external rate of return of 4% in calculating the 
return of capital and apply the depreciation rates 25% for OC 
capital, 20% for R&D capital and 33% for ICT capital used in 
INNODRIVE. Thus we estimate:

             αIC = (RR + δIC ) KIC / Ŷ

where value added Ŷ is adjusted for intangible investment, δIC  
is depreciation and RR is the external rate of return. Intangi-
ble capital KICt is broken down into contributions from three 
types of factor shares: organisational capital (OC), R&D capi-
tal (R&D) and information technology (ICT), where a perform-
ance-based approach is used to estimate the productivity of 
organisational work. The labour cost share is straightforward 
to obtain while tangible capital shares are calculated fi rst at 
fi rm level using information on interest on debt and deprecia-
tion of fi xed capital (here including residential buildings).20

In comparison to the Jorgenson-Griliches procedure, our 
approach may underestimate the contribution of intangible 

18 See D. J o rg e n s o n , op. cit.; D. J o rg e n s o n , Z.G r i l i c h e s : The 
Explanation of Productivity Change, in: Review of Economic Studies, 
Vol. 34, July 1967, pp. 349-83.

19 We do not include changes in the prices of investment goods, be-
cause due to the lack of data there is no fi rm-level variation in this 
variable.

20 The average interest on debt of 3.6% is close to the external rate ap-
plied to intangibles but with an upper limit of 9% in 10% of the obser-
vations and a lower limit of 2% in nearly half of the observations. The 
average depreciation is 14% with a 7% standard deviation due to the 
varying composition of fi xed assets.

capital to labour productivity growth.21 This is because internal 
rates of return typically exceed external rates of return for the 
industries, countries and time periods we consider.22 Table 2 
shows the results in four major private sector non-farm indus-
tries.

It is seen that factor shares sum up to nearly 110%, indicating 
increasing returns to scale. Organisational and R&D capital 
have equal shares and account for 12% of all factor inputs, 
while ICT capital has a much lower share of 1% (performance-
based estimates have been applied here for organisational 
capital only). Intangibles thus explain the increasing returns. 
Abstracting from intangible capital yields considerable un-
dervaluation of factor shares. This is strikingly so in business 
services, where intangible capital is 30% of all factor input and 
with noticeable ICT capital 5% of value added. The only sector 
with constant returns to scales is trade and consumer servic-
es. Increasing returns rather than Cobb-Douglas constant re-
turns to scale generally apply at the fi rm level. It is noteworthy 
that we have measured mainly own account intangible capital. 
Intangible capital factor shares should be even higher includ-
ing purchased intangible capital and externalities generated at 
the national level. Since Finland belongs to intangible capital 
intensive countries, the results may be less striking in Europe 
on average.

Conclusions

Intangible capital, from a broader perspective, describes the 
main innovation activities of private companies and is the 
source of future growth. The key messages have already been 
listed above. Management activity encouraging longer-term 
productivity growth has been diffi cult to defi ne, but our mes-
sage is clear: it is the most signifi cant part of intangibles. Our 
performance-based estimates clearly show that the traditional 
expenditure-level estimates of organisational activity (mainly 
management and marketing) are lower bounds for the true 
value of organisational investments. The productivity of these 
types of activity usually exceeds the corresponding wage 
expenditures; the combination of labour, intermediates and 
capital in the production of intangible capital increases value 
added by more than the costs of related expenditures. An im-
portant consequence of this relation is that intangible capital 
investment also improves markedly the profi tability of the fi rm 
given the productivity-wage gap and can lead to increasing 

21 This approach differs from the Jorgenson-Griliches procedure for 
estimating the rate of return cited by CHS. This would imply a com-
mon rate of return to both tangibles and intangibles, assuming that 
businesses arbitrage their investments across all types of capital, in-
vesting in each type until the rate of return for all assets is equal. This 
would be the case if we apply the internal rate of return, as used in the 
EU KLEMS project.

22 See EU KLEMS data; for Germany see B. G ö r z i g , M. G o r n i g : Intan-
gibles, Can They Explain the Dispersion in Return Rates?, DIW Dis-
cussion Paper, No. 1018, Berlin 2010.
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returns in intangible capital intensive countries. It should be 
noted, though, that intangible capital also has a positive im-
pact on hourly wage growth, but the improvement in effi ciency 
allows a decrease in overall wage expenditures over time. We 
have not analysed labour utilisation rates, but it may well be 
that good performance induced by intangible investment also 
increases overall demand for employment.

Innovative growth requires investment in intangibles, most 
of which are imprecisely valued in any balance of accounts. 
There is a clear need for a broad view of intangible capital type 
work that includes managerial and marketing work. More and 
more of the expenditures on marketing and organisational 
investment need to be recognised as intangible investments 
that increase productivity over a longer period. Organisational 
capital is also more clearly fi rm-specifi c and owned by the fi rm 
than are other types of intangibles.

We have also shown clearly that intangible investment in gen-
eral, and not only R&D investment, drives productivity growth. 
Our project has shown that R&D investments constitute only 
part of total intangible activity. In comparison across coun-
tries, it is also likely that overall intangible capital can even be 
calculated more precisely, representing the innovation poten-
tial of a country better than any individual type of intangible 
investment, such as R&D capital.

Organisational and ICT work are close complements, but they 
may also work as substitutes in resource allocation for R&D 
work activity. Policies for promoting R&D activity alone may 
hence not be appropriate because such policies may crowd 
out other intangible investments. The EU2020 programme 
aims at smart, sustainable and inclusive growth, with the clear 
objective of investing 3% of the EU’s GDP in R&D. Because 

Europe has an average R&D investment level below those of 
other developed countries, including the USA, this target is 
well founded, but in the future, targeting should also cover a 
wider set of intangible capital assets. On the other hand, the 
way R&D activity is measured may not work well in service-
oriented countries like the UK, so the true R&D activity is likely 
to be higher.

Our fi ndings support the importance of organisational capi-
tal. Firm-level analysis is also able to show some numerical 
estimates of the growth effect of organisational capital. In Fin-
land and Germany, the doubling of organisational investment, 
corresponding to less than 2% of business value added, in-
creases productivity growth by 0.2% in a three-year period.23 
Growth effects are missing or even negative for R&D invest-
ment. Nordic countries and Germany, which already engage 
in intensive R&D activity, should focus more on organisational 
investment. Many non-R&D-intensive countries (the UK, Bel-
gium, the Czech Republic, the Netherlands and Hungary) also 
have innovation models that emphasise organisational com-
petence.

Our results emphasise intangible investment as tacit knowl-
edge that is less bound to regional borders. Stable economic 
conditions without extensive market reallocation are typical 
for high-performing regions. Regional policies can also be tar-
geted in subsidising innovative activity outside of metropolitan 
areas. Regional policies should also be targeted for providing 
suffi cient educational skills, because intangible capital and 
human capital are clear complements at the fi rm level. Most 
of the intangible capital spillovers, indeed all of them in the 
UK and Finland, also accrue for organisational capital. Busi-
nesses, in their location decisions, are interested in profi tabil-
ity rather than in productivity, where the tacit knowledge within 
the fi rm plays the most signifi cant role.

The PIGS countries have recently suffered from the burden 
of fi nancing sovereign debt. The investment policies in these 
countries rely more on tangible than on intangible investment, 
and therefore, they have suffered relatively more from the 
shifting of production outside of Europe, especially to Asia. In-
tangible capital investment in the future is likely to yield more 
solid growth. Intangible GDP shares in 2005 were 4.5% in Italy, 
4.1% in Spain and Portugal and 2.0% in Greece, all below the 
average EU27 value and Norway’s share of 6.7%. At the same 
time, the diversity of intangible capital should be emphasised 
so that policies do not promote R&D investment alone. Our re-
search does not examine public intangible investment, which 
should also have far-reaching implications.

23 H. P i e k k o l a : Intangible capital agglomeration and 
economic growth: An Analysis of Regions in Finland, 2010, Innodrive 
Working Paper No. 20.

Table 2
Factor Shares at Firm Level Aggregated at Industry 
and National Levels in the Finnish Business Sector
(1998-2007, in %)

N o t e s : 1 “Construction other” includes transportation, building materials 
and mining. 2 “Business services” includes telecommunication.

Factor 
shares

Manu-
facturing

Construction 
other1

Business 
services2

Trade and 
consumer 
services

All factors 109.8 110.6 111.7 117.6 102.3

Labour 
inputs

63.9 54.4 70.1 54.1 72.1

Capital 32.6 45.2 27.0 34.1 26.3

Organi-
sational 
capital

5.7 4.6 6.2 10.4 3.1

R&D 
capital

6.3 5.8 7.4 14.1 0.3

ICT capital 1.3 0.7 0.9 5.0 0.5
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