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SCIENCE AND TECHNOLOGY • RESEARCH AND DEVELOPMENT (R&D) 

INVESTMENT IN KNOWLEDGE

“Investment in knowledge” is a synthetic indicator designed
to compare member countries’ expenditures on their
“knowledge base” which are aimed at bringing future
returns. 

Definition
Investment in knowledge is defined and calculated as the
sum of expenditure on R&D, on total higher education
(public and private) and on software. Simple summation
of the three components would lead to overestimation of
the investment in knowledge owing to overlaps (R&D and
software, R&D and education, software and education).
Therefore, data reported here have been adjusted to exclude
the overlaps between components. 

Note that as the term is used here, “investment” has a
broader connotation than its usual meaning in economic
statistics. It includes current expenditures, such as on
education and R&D, as well as capital outlays, such as
purchases of software and construction of school buildings. 

Comparability
The OECD is the source of the data on R&D, education and
software. In previous years, the software component of
investment in knowledge was estimated from a private
source. However, the OECD has recently developed a capital
services database, which includes software investment
data. Software data from the OECD’s capital services
database are used here, and the figures reported here differ
from those of previous years. 

Note that OECD total excludes Australia, Austria and Greece
from the group of reporting countries; EU15 total excludes
Greece from the group of reporting countries.
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Long-term trends
In 2004, investment in knowledge amounted to 4.9% of 
GDP in the OECD area. It exceeds the OECD average in 
the United States (6.6%), Sweden (6.4%), Finland (5.9%), 
Japan (5.3%) and Denmark (5.1%). In contrast, it is less 
than 2.5% in Ireland and Italy and less than 2% of GDP in 
Portugal and Greece.

Most OECD countries are increasing their investment in 
the knowledge base. For all reporting countries except 
Ireland, the ratio of investment in knowledge to GDP was 
higher in 2004 (or 2003) than in 1997. Further, the 
increase in the United States and Japan is sharper than 
in the EU countries for which data is available. 

For Japan, Sweden, France, the Netherlands and the 
United Kingdom, increases in software expenditure 
were the major source of increased investment in 
knowledge. In the United States and Belgium, higher 
education was the main driver of the expansion of 
investment in knowledge. R&D was the main source of 
increase in Denmark, Finland, Canada, Spain, Germany, 
Portugal, Greece, Australia and Austria.
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INVESTMENT IN KNOWLEDGE

Investment in knowledge
As a percentage of GDP, 2004 or latest available year
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Investment in knowledge
As a percentage of GDP

1997 1998 1999 2000 2001 2002 2003 2004

Australia .. 3.6 .. 3.9 .. 4.0 3.9 3.9

Austria .. 3.1 .. .. .. 3.3 3.4 ..

Belgium .. 2.6 3.5 3.6 3.8 3.5 3.4 ..

Canada 3.9 4.0 4.6 4.6 4.9 .. 4.5 4.5

Denmark 3.8 4.5 4.7 4.7 5.1 5.3 5.1 ..

Finland 5.2 5.3 5.5 5.7 5.8 5.9 5.9 ..

France 3.9 3.9 4.1 4.1 4.2 4.1 4.3 4.3

Germany 3.5 3.6 3.7 3.8 3.8 3.8 3.9 3.9

Greece 1.7 .. 1.7 .. 1.9 .. 1.9 ..

Ireland 2.6 2.5 2.6 2.6 2.5 2.3 2.3 ..

Italy 2.0 2.1 2.2 2.2 2.4 2.4 2.4 ..

Japan 4.1 4.4 4.5 4.6 4.8 4.9 5.1 5.3

Netherlands 3.5 3.6 3.9 3.7 3.8 3.6 3.7 ..

Portugal 1.5 1.6 1.7 1.8 1.8 1.7 1.7 ..

Spain 2.2 2.3 2.4 2.5 2.6 2.6 2.7 2.7

Sweden 5.6 .. 6.2 .. 6.9 .. 6.4 ..

United Kingdom 3.3 3.6 3.6 3.5 3.5 3.5 3.5 ..

United States 5.6 5.9 6.1 6.3 6.5 6.4 6.5 6.6

EU15 total 3.2 .. 3.5 .. 3.6 .. 3.6 ..

OECD total 4.2 .. 4.7 .. 4.9 .. 4.9 ..
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