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The concept of intangible assets
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The ambiguous nature of intangible assets

• There is a clear distinction between physical and intangible capital
• Firm characteristics such as innovation, knowledge creation, diffusion

and exploitation, development of internal organizational and
technological capabilities are classified under the umbrella of the
term “intangibles”

• For several years, the scientific community acknowledged the
existence of intangible assets but was unable to provide a clear
framework for empirical studies

• Two major issues regarding their ambiguous nature:
Definition
Quantification
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Intangible assets on the foreground of economic 
and industrial research

• Recent economic studies support the definition provided by Corrado
et al. (2005, 2009)1

“Intangible assets comprise computer software, ICT activities, research and
development activities output, organizational capital, innovative property and
economic competencies, entertainment and design, branding and marketing“

• Several studies trying to capture their true effect of intangibles on
growth, performance and international competitiveness

• Quantification remains an unresolved problem with the various
approaches measuring investment in intangible capital

• Critical questions still arise:
Where are those investments used?
Who produces the intangible assets and who capitalizes on them?

1 Corrado, C., Hulten, C., & Sichel, D. (2005). Measuring Capital and Technology: An Expanded Framework. In: C. Corrado, J.
Haltiwanger and D. Sichel (Eds), Measuring capital in the new Economy (pp. 11–46.). University of Chicago Press.

Corrado, C., Hulten, C., & Sichel, D. (2009). Intangible Capital and U.S. Economic Growth. Review of Income and Wealth,
55(3): 661–685.
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Intangibles as intermediate inputs: the 
GLOBALINTO I-O Intangibles Database approach

• Intangible assets are not free neither provided by nature
• Intangible assets are produced by certain economic sectors
 can be treated as intermediate products and services in
the inter-industry (and inter-country) trade of utilities

• GLOBALINTO I-O Intangibles Database is an industry-level
database that builds on this concept, introducing an
innovative approach in the quantification of intangibles by
treating them as production inputs and utilizing relevant
data from all over the world.
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GLOBALINTO I-O Intangibles Database: 
Methodological framework and 
construction of the database
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Data sources

World Input – Output Database (WIOD): Constructed by a 
consortium of 12 research institutes under a 7th FW Programme. 
Initial release in 2013, last release in 2016.2

Eurostat: R&D activity and patent data

2 For an overview of the sources - characteristics of the 2016 release, see Timmer, M. P., Los, B., Stehrer, R. 
and de Vries, G. J. (2016), "An Anatomy of the Global Trade Slowdown based on the WIOD 2016 
Release"

Main dimensions of data:

Sectoral Region of 
Origin Destination Time Usage
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Methodological framework

• Three main phases:

•Extraction of the raw data from WIOD’s intercountry I-O 
tables with respect to Leontief’s (1936)3 basic principles of 
I-O analysis.

•Calculation of the respective variables and measures 
included in the database. 

•Consolidation of the calculated variables and measures with
additional complementary data from Eurostat Structural Business
Statistics and National Accounts.

3 Leontief, W.W. (1936). Quantitative Input and Output Relations in the Economic Systems of the United
States. The Review of Economics and Statistics, 18(3): 105.
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Input data

Intangible inputs (current prices, WIOD): 
 Provided by NACE Rev. 2 sectors: J62-J63 -Computer programming, 

consultancy and related activities; M72 - Scientific R&D; M73 Advertising and 
market research; N  Administrative and support service activities; 4

 Made in 42 countries (all EU members included) and RoW; Aggregates for 
BRIC, EA, EU28 aggregates
 Used by 56 2-digit NACE Rev.2 sectors in each EU country
 Time coverage: 2000 – 2014

R&D inputs (Eurostat): 
 R&D spending to output ratio (current prices): data for 37 sectors, years 2007 

- 2013 
 R&D personnel to employment ratio: data for 37 sectors, years 2008 - 2014

4 these NACE sectors represent the intangible assets: software, R&D input, organisational
capital and branding
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Output data

Sector Outputs (current prices, WIOD): 
 Data about exporting performance and productivity measured as Value 

Added / Output of 56 NACE Rev. 2 sectors in each EU country
 Five usages of exports: 

 intermediate inputs, 
 household consumption, 
 non-profit organisations serving households consumption, 
 government consumption, 
 gross fixed capital formation 

 Intra–EU, Extra–EU and overall aggregates; especially for intermediate inputs, 
additional data for exports to sectors producing intangibles   
 Time coverage: 2000 – 2014

R&D output (Eurostat): 
 Patent applications to the European Patent Office: data for 19 sectors and 

years 2000 - 2013 
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Database Variables (Input indicators)

 Sector imports of intangibles, per country of origin;
 Domestically purchased intangibles;
 Share of imported intangibles to global imports of intangibles;
 Share of EA imported intangibles to sector's intangible inputs;
 Share of EU28 imported intangibles to sector’s intangible inputs;
 Share of BRIC imported intangibles to sector’s intangible inputs;
 Share of RoW imported intangibles to sector’s intangible inputs;
 Share of domestically produced intangibles to domestic production globally;
 Share of intangibles to total intermediate consumption, per origin (domestic / 

imported);
 Share of intangibles to output, per origin;
 Share of R&D expenditure to output;
 Share of R&D personnel to total employment
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Database Variables (Output indicators)

 Value of sector exports, per destination (INTRA –EU & EXTRA-EU) & per use;
 Share of sector exports to global sector exports, per destination & per use;
 Share of exports to sector output, per use;
 Share of exports to sector output, per use, performance relative to sector 

globally;
 Value of sector exports to sectors producing intangibles, per use;
 Share of sector exports of intangibles to global sector exports of intangibles, 

per destination;
 Share of exports to sectors producing intangibles to sector output;
 Share of exports to sectors producing intangibles to sector output, 

performance relative to sector globally;
 Sector productivity (VA/Output);
 Sector productivity, performance relative to sector productivity globally;
 Patent applications to the European Patent Office
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Input indicators
Calculation of input indicators for 56 sectors in all EU-28 countries
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Share of imported vs. domestic intangibles to 
total intermediate consumption 

• Significant increase in 
the share of imported 
intangibles for Belgium 
since 2010 vs. decrease 
in the share of 
domestically produced

• Denmark has relatively 
high shares for both 
indicators
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Share of imported vs. domestic intangibles to 
total intermediate consumption (2)

• Hungary: significant 
importer of intangibles

• France: highest share 
of domestic production 
in EU throughout the 
examined period. 
Decline since 2008 
(crisis effect?), 
together with steady 
increase of imports 

• Stable (and high) level 
for Germany, UK and 
Italy

• Very small shares for 
Greece in both indexes
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Share of imported vs. domestic intangibles to 
total intermediate consumption (3)

• Malta and 
Luxembourg: two EU 
countries with very 
high imports of 
intangibles

• Netherlands: Decline 
of domestic 
production since 
2008.

• Sharp decrease in 
domestic shares for 
Slovenia and Portugal 
in 2011
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The case of Ireland

• Share of imported intangibles significantly higher than the EU-28 average
• Steadily much higher imports share since 2010 and decline of domestic 

production
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Top EU-28 users of intangibles (as % of total 
intermediate consumption)

• Ireland is the main intangible user in EU-28
• Significant drop of intangible use for France since 2009 (economic crisis 

effect)
• Relatively steady course for most countries at various levels
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Share of Eurozone imported intangibles to sector's 
total of intangible inputs

• Luxembourg, Malta, Austria, Hungary and 
Ireland biggest importers from Eurozone

• Finland has the fewest intangible inputs 
from Eurozone

• Belgium’s share on an upward trend since 
2009

• France, Germany, UK and Italy appear to 
have a steady share in the timeline. But 
UK’s share is relatively much higher.
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Share of Eurozone imported intangibles on R&D to sector’s 
R&D intangible inputs (all sectors average)

• Highest ΕΖ imports of EU sectors wr.t. type of 
intangibles for R&D and Marketing intangibles

• Decrease in Belgium’s, Greece’s and Hungary’s 
Eurozone R&D EZ imports since 2009 – 2010 
(crisis effect?)

• Decline started earlier (2003 – 2005) in 
Czechia, Ireland and Denmark

• Imports from EZ to Spain on an strong upward 
trend since 2009 

• Gradual increase of R&D imports from EZ in 
Estonia since 2008
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Share of Eurozone imported Marketing intangibles to sector’s 
Marketing intangible inputs (all sectors average)

• Sharp increase in Belgium’s marketing 
services imports from the EZ since 2009. 
Milder upward trend in Austria.

• Sharp decline of imports from the EZ in 
Croatia since 2006 

• High shares for Ireland and Luxembourg
• Steady upward trend in Hungary since 

2006
• Sharp decline since 2010 in Malta
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Sector level: Share of imported intangibles to intermediate 
consumption, the case of Germany 2000 

• Top importing sector: Computer programming, consultancy and related activities; information 
service activities (NACE Rev. 2 62-63)

23



Sector level: Share of imported intangibles to intermediate 
consumption, the case of Germany 2000 (2) 24



Sector level: Share of imported intangibles to intermediate 
consumption, the case of Germany 2014 

• Top importing sector: Computer programming, consultancy and related activities; information 
service activities (62 – 63)
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Sector level: Share of imported intangibles to intermediate 
consumption, the case of Germany 2014 (2) 26



Sector level: Evolution of sector activity remarks for Germany

• Computer programming, consultancy and related activities; 
information service activities (NACE 2: 62) is the top intangible 
importing sector in Germany

• Water transport (NACE 2: 50), Fishing and Aquaculture (03) and Real 
Estate Activities (68) appear to have a low share both at the 
beginning and at the end of the examined period

• Motion picture, video and television programme production, sound 
recording and music publishing activities (59-60) and Other 
professional, scientific and technical activities (74-75)have a 
significant increase in intangible imports from 2000 to 2014 

• Pharmaceutical products & pharmaceutical preparations(NACE Rev.2 
21) appear to have a share decrease from 2000 to 2014
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Output indicators
Calculation of output indicators for 56 sectors in all EU-28 countries
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Share of exports of intermediate inputs to global exports of 
intermediate inputs (all sectors average)

• The main uses of EU sectors’ exports are as 
intermediate inputs to production and for 
household consumption purposes

• Germany, France, UK, Italy and the Netherlands 
are EU-28 biggest exporters of intermediate 
inputs

• Nevertheless, gradual decline since 2002 in 
Germany, France, UK and Italy

• Strongest upward trend in exports for Poland
• Steady course & relatively small shares in exports 

of intermediate goods for most EU-28 countries
• Stronger presence relative to EU-28 average for 

Netherlands, Belgium and Spain

29



Share of exports for consumption by households to global 
exports for consumption by households (all sectors average)

• Germany, France, Great Britain and Italy are 
EU-28 biggest exporters for consumption by 
households

• Gradual decline since 2003 in France, Great 
Britain and Italy

• Decrease of exports for Netherlands in 2013
• Upward trend in exports for Poland
• Steady course and relatively small shares in 

exports for household consumption for most 
EU-28 countries
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Share of total exports to global total exports (all 
sectors average)

• Evidently from the previous data, Germany, 
France, Great Britain and Italy are EU-28 biggest 
exporters 

• Gradual decline since 2003 in France, Great 
Britain and Italy

• Upward trend in exports for Poland
• Stronger presence relative to EU-28 average for 

Netherlands, Belgium and Spain

31



Share of total exports to total output (all sectors 
average)

• Upward trend in the share of exports to total 
output in the EU-28

• Highest shares over time for Luxembourg, 
Ireland and Malta

• Relatively small shares for Spain
• Strong upward trend in exports for Bulgaria, 

Estonia and Slovakia
• Temporary drop of share in 2009 for most 

countries (global financial crisis effect)
• Drop of share for Italy in 2014
• Greece has the lowest share of exports in their 

output
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Performance relative to sector productivity 
globally (all sectors average)

• Performance is estimated through sector 
productivity (sector’s value added/sector’s 
output)

• Steady course for most EU-28 countries
• Cypriot and Greek industries appear to be the 

better performers (result related to labor 
costs)

• Luxembourg, Malta, Czechia and Slovakia are 
the bottom performers
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Sector level: Share of exports to total output, the case of 
Greece 2000 

• Top exporting sector: Water transport (NACE Rev.2 50)
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Sector level: Share of exports to total output, the case of 
Greece 2014

• Top exporting sector: Water transport (NACE Rev.2 50)
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Sector level: Evolution of sector activity for Greece

• Water transport (NACE Rev.2 50) is the top exporting sector in
Greece

• The Greek Manufacturing sectors appear to significantly increase
their export shares to output from 2000 to 2014, as a result of the
domestic crisis and the increase of exports

• Manufacture of coke and refined petroleum products (19),
Manufacture of machinery and equipment n.e.c. (28), Manufacture of
furniture; other manufacturing (31-32) and Computer programming,
consultancy and related activities; information service activities (62-
63) have a significant increase in exports from 2000 to 2014
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Comparative analysis
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EU-28 Top 10 intangible users (average 
2000-2014)
• Belgium
• Denmark
• France
• Germany
• Great Britain
• Italy
• Ireland
• Malta
• Netherlands
• Sweden

EU-28 Top 10 exporters (average 2000-
2014)
• Belgium
• Denmark
• Hungary
• Lithuania
• Luxembourg
• Italy 
• Ireland
• Malta
• Netherlands
• Slovakia

Does high intangible input translate into high 
exporting activity?



39

EU-28 Top 10 intangible users (average 
2000-2014)
• Belgium
• Denmark

• France

• Germany

• Great Britain
• Italy
• Ireland
• Malta
• Netherlands
• Sweden

EU-28 Top 10 performing countries 
(average 2000-2014)

• Austria

• Denmark

• France

• Germany

• Great Britain

• Greece

• Cyprus

• Lithuania

• Netherlands

• Croatia

Does high intangible input translate into better 
performance (sector productivity)?
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EU-28 Top 10 performing countries 
(average 2000-2014)

• Austria

• Denmark

• France

• Germany

• Great Britain

• Greece

• Cyprus

• Lithuania

• Netherlands

• Croatia

Does better performance translate into higher 
exports?

EU-28 Top 10 exporters (average 2000-
2014)

• Belgium

• Denmark

• Hungary

• Malta

• Luxembourg

• Italy 

• Ireland

• Lithuania

• Netherlands

• Slovakia



Sector level: Top exporters in Greece for 2014 

• Water transport (50)
Share of intangibles to total intermediate consumption: 0.57%
Share of exports to total output: 94.03%
Sector performance relative to sector productivity globally: 1.26

• Manufacture of coke and refined petroleum products (19)
Share of intangibles to total intermediate consumption: 0.08%
Share of exports to total output: 67.4%
Sector performance relative to sector productivity globally: 0.61

• Manufacture of basic metals (24)
Share of intangibles to total intermediate consumption: 0.46%
Share of exports to total output: 54.97%
Sector performance relative to sector productivity globally: 1.92

• Manufacture of pharmaceutical products & pharmaceutical preparations (21) 
Share of intangibles to total intermediate consumption: 13.47%
Share of exports to total output: 41.18%
Sector performance relative to sector productivity globally: 0.94

• Manufacture of other transport equipment (30)
Share of intangibles to total intermediate consumption: 0.71%
Share of exports to total output: 39.01%
Sector performance relative to sector productivity globally: 2.25
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Next steps: Empirical validation 
and application of the data
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First empirical application of the database

• Empirical study of the impact of intangible inputs and Global
Value Chains (GVCs) participation in productivity
performance for EU-27 countries plus United Kingdom in:

Tsakanikas, A., Roth, F., Caliò, S., Caloghirou, Y., Dimas, P. (2020). The
contribution of intangible inputs and participation in global value chains to
productivity performance: Evidence from the EU-28, 2000-2014 (Hamburg
Discussion Papers in International Economics, No.5), University of
Hamburg, Hamburg, Germany.

• Main findings:
 A clear link between GVC participation and economic performance
 Intangible-intensive countries with high levels of GVC participation

are increasing their productivity performances
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Future research

• Study of the co-evolution of several related variables 
included in the database using various statistical tools

• Appropriate country/industry level data to be utilized 
towards growth and productivity empirical research

• International production fragmentation: Study of the 
effects of intangible assets and participation in Global 
Value Chains (GVCs) to sector productivity and export 
performance

• Industrial policy implications for Greece and EU-27 
based on the empirical findings
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Thank you for your attention
E-mails: atsaka@central.ntua.gr

mvassiliadis@iobe.gr
petrdimas@chemeng.ntua.gr

45

mailto:atsaka@central.ntua.gr
mailto:mvassiliadis@iobe.gr
mailto:petrdimas@chemeng.ntua.gr

	 GLOBALINTO Input-Output Intangibles Database: Industry level data on intangible assets for EU-27 and the United Kingdom
	Table of contents
	The concept of intangible assets
	The ambiguous nature of intangible assets
	Intangible assets on the foreground of economic and industrial research
	Intangibles as intermediate inputs: the GLOBALINTO I-O Intangibles Database approach
	GLOBALINTO I-O Intangibles Database: Methodological framework and construction of the database
	Data sources
	Methodological framework
	Input data
	Output data
	Database Variables (Input indicators)
	Database Variables (Output indicators)
	Input indicators
	Share of imported vs. domestic intangibles to total intermediate consumption 
	Share of imported vs. domestic intangibles to total intermediate consumption (2)
	Share of imported vs. domestic intangibles to total intermediate consumption (3)
	The case of Ireland
	Top EU-28 users of intangibles (as % of total intermediate consumption)
	Share of Eurozone imported intangibles to sector's total of intangible inputs
	Share of Eurozone imported intangibles on R&D to sector’s R&D intangible inputs (all sectors average)
	Share of Eurozone imported Marketing intangibles to sector’s Marketing intangible inputs (all sectors average)
	Sector level: Share of imported intangibles to intermediate consumption, the case of Germany 2000 
	Sector level: Share of imported intangibles to intermediate consumption, the case of Germany 2000 (2)
	Sector level: Share of imported intangibles to intermediate consumption, the case of Germany 2014 
	Sector level: Share of imported intangibles to intermediate consumption, the case of Germany 2014 (2)
	Sector level: Evolution of sector activity remarks for Germany
	Output indicators
	Share of exports of intermediate inputs to global exports of intermediate inputs (all sectors average)
	Share of exports for consumption by households to global exports for consumption by households (all sectors average)
	Share of total exports to global total exports (all sectors average)
	Share of total exports to total output (all sectors average)
	Performance relative to sector productivity globally (all sectors average)
	Sector level: Share of exports to total output, the case of Greece 2000 
	Sector level: Share of exports to total output, the case of Greece 2014
	Sector level: Evolution of sector activity for Greece
	Comparative analysis
	Does high intangible input translate into high exporting activity?
	Does high intangible input translate into better performance (sector productivity)?
	Does better performance translate into higher exports?
	Sector level: Top exporters in Greece for 2014 
	Next steps: Empirical validation and application of the data
	First empirical application of the database
	Future research
	Thank you for your attention

