Session Number: Session 3
Time: Tuesday, 26 August, AM

Paper Prepared for the 30th General Conference of
The International Association for Research in |ncome and Wealth

Portoroz, Slovenia, August 24-30, 2008

Intangible Capital and Growth — an International Comparison
Janet Xiaohui Hao and Vlad Manole

For additional information please contact:

Janet X. Hao

The Conference Board

845 Third Avenue

New York 10022-6600 NY
UNITED STATES
janet.hao@conference-board.org

Thispaper isposted on the following website: http://www.iariw.org



Intangible Capital and Growth — an International Compariso

Janet Xiaohui Hao and Vlad Man0le
The Conference Board

August 2008

|. Introduction

We live in an era of innovation. Firms rapidly inntevan products and processes. These
innovations have improved consumer welfare by introducéw goods and services,
increasing the quality of existing goods, decreasing the obstdgsting goods, and
providing a great amount of information about available goddisreover, these

innovations have improved producers’ efficiency by changng@mzational structures.

However, measuring innovations at the national levdifficult. Measures of expenditure
on research and development (R&D) or use of patenisnpexfect proxies of the inputs
and output from innovation, respectively. In the US ,Nlagional Academy of Science uses
surveys and interviews to analyze innovations direc¢ttheafirm level, but this is lacking

at the national level. In the European Union, the @amty Innovation Survey collects
information on whether firms innovate, but it lacks datehow much firms spent on

innovation.

A significant step in measuring innovation was made byddorrHulten and Sichel (CHS,
2005). They classified expenditure on intangible assetsee categories (computerized

information, innovative property and economic compegs)ciand developed a
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thank Dr. Gilbert Cette at the Bank of France andHabrice Lenglart at INSEE and Ms. Corina Neuerer at
the Federal Statistical Office of Germany for provglirs with information on data sets. We would like to
thank Dr. Carol Corrado at The Conference Board andtian Haskel (Queen Mary, University of London)
for giving insightful comments.



methodology to measure and “capitalize” them, sottieyt appear as investment rather
than expenditure in the national accounts. CHS (2068)that the US private sector
invested 11.7% of GDP or $3,660 billion on intangible agseis 1998 to 2000, 20%

more than investment on tangible assets.

Several researchers have used similar methods to meatsungible investment in the UK,
Finland, Japan and the Netherlands, and also find ths¢ ttountries invested substantially
in intangibles as well. The UK invested 10.1% of GDRnmbangibles in 2004 (Haskel and
Marrano, 2006); Finland invested 9.1% of GDP (Jalava, Aulin-&faara and Alanen,
2007); the Netherlands invested 8.3% of GDP between 2001 and 20(Ro@gan-

Horsten, van den Bergen and Tanriseven, 2008); and Japatethves% of GDP from
1995 to 2002 (Fukao, Hamagata, Miyagawa and Tonogi, 2007).

CHS (2006) and MHW (2007) also show how intangible assetsqieoeconomic growth.
For example, Corrado, Hulten and Sichel (CHS, 2005) havedajged an estimate of
intangible investment for the past five decades irLthited States. They subsequently
integrated a measure of intangible capital in the grastounts of the U.S. (CHS, 2006).
They estimated that intangible assets contributed togeet®ntage points of the annual
growth of labor productivity on average from 1973 to 1995, wimcreased to 0.84
percentage points from 1995 to 2003 in the US. CHS (2006) wasategliby MHW
(2007) for the UK, who estimated that intangible assetdéributed on average 0.44
percentage points per year to labor productivity growth t8@0 to 1995, which
increased to 0.60 percentage points from 1995 to 2003.

Other research focusing on one or a narrow set afgible assets, also found that
intangible assets promote economic growth. Growtb@aating studies, such as Timmer
and van Ark (2005) and Inklaar. Timmer and van Ark (2008) Iadkeacontribution of
information and communication technology (ICT) to thevgh of labour productivity and
total factor productivity, respectively. Eicher and StidB808) found that software
investment drove the growth of labor productivity from 1992064 in Germany.
Software-intensive industry contributed to 35% of labor pradtggrowth in the whole



economy from 2000 to 2004. Pianta and Vaona (2006) studied the Bom@gpentries and
showed that product innovation, process innovation amclesft organizational structure
drove the growth of labor productivity.

In this paper, we use the same methodology as CHS (2005)Mui@d@87) to measure

how much Germany, France, Italy and Spain investedamgilble assets in 2004. We
estimate that Germany, France, Italy and Spain respgctnvested 6.42%, 7.94%, 4.79%
and 5.12% of GDP in intangible assets in the marketis€Eable 1). Moreover, we
measure how much the aggregate economy (i.e., includinmtiie sector) invested in
intangible assets. Germany, France, Italy and Spapectively invested 6.48%, 8.03%
4.89% and 5.28% of GDP in intangible assets for the wémd@omy in 2004 (Table 2).

Finally, we estimate the time series of intangibkestment from 1991 to 2004.

Next, we carry out growth accounting and estimatetmgribution of intangible assets to
GDP growth from 1995 to 2004. From 1995 to 2000, intangible assatshated 0.62
percentage points to annual GDP growth in Germany, 0.92 pageepoints in France,
0.51 percentage points in Italy and 0.60 percentage poiBgaim. From 2000 to 2004,
intangible assets contributed by 0.42 percentage points tmthual GDP growth in
Germany, 0.52 percentage points in France, 0.17 percentage ipdtaly and 0.43

percentage points in Spain.

Then we compare the four countries with the US andJ#éor the period of 1995-2003.
We focus on labor productivity, instead of GDP growth, tadmesistent with CHS (2006)
and MHW (2007). Intangible assets contributed the maseitJS, followed by France,
Germany, the UK, Italy and Spain. CHS (2006) and MHW (20Qihated intangible
assets contributed 0.84 percentage points and 0.59 percenistge@the annual growth
of labor productivity from 1995 to 2003 in the US and the Wspectively. We estimated
that intangible assets contributed to 0.64 percentagéspafithe annual growth of labor
productivity from 1995 to 2003 in Germany, 0.74 percentage pointancéy 0.33
percentage points in Italy and 0.23 percentage points in Spain.



The structure of this paper is as follows. Sectiorstingates how much Germany, France,
Italy and Spain respectively invested in intangible asse2004 and compares those
countries with the already existing estimates for tBe the UK, the Netherlands and
Finland. Section Ill describes the trends of tangaloleé intangible investment in Germany,
France, Italy and Spain from 1991 to 2004, showing that Fiamt&ermany increased the
share of intangible investment in total investment, wiédly and Spain showed a decline
in the ratio of intangible to tangible investment. t#erlV estimates how much intangible
assets contributed to GDP growth in Germany, Franaly,dhd Spain from 1995 to 2004.
Our analysis shows that in all four countries, intaregdssets contributed substantially to
GDP growth from 1995 to 2000, but with a slowdown in contribufiom 2000 to 2004.
Section V concludes.

[1. Intangible Investment in Germany, France, Italy and Spain.

1. Benchmark

This section presents our estimates of how much Gerrkaagce, Italy and Spain
invested in intangible assets in the market sectort@nd/hole economy in 2004. We
measure three major types of intangible investment—compedeinformation, innovative
property and economic competencies. Within each tfjpgangible investment, there are
more detailed subtypes (CHS, 2005). Computerized informetadurdes software and
databases; Innovative property includes R&D, mineralegpbn and evaluation,
copyright and license costs, development costs indinhimdustry and new architectural
and engineering designs; Economic competencies includd bopiity (advertisement and
market research), firm-specific human capital and orgdional structure (management

consulting and own-account organizational structure).

Spending. We estimate that Germany, France, Italy and Spapentively spent 6.82%,
8.82%, 5.23% and 5.39% of GDP on intangible assets in tHeetsector in 2004 (Table
1). Since those countries have large public sectosg ignore the investment in the
public sector, we may incorrectly conclude that Germarande, Italy and Spain invested



lightly in intangible assets. So we measure also mowh the whole economy (public and
market sectors) spent on intangible assets. Weastithat Germany, France, Italy and
Spain respectively spent 7.70%, 9.68%, 5.88% and 6.03% of GDRaogible assets in
the whole economy in 2004 (Table 2).

Investment. We construct intangible investment from intangiblensiieg, following the
method of CHS (2005) and RBT (2008). CHS (2005) argue that lfethefit of
expenditure lasts for more than one year, the expeadgw@an investment, and vice versa.
Using that standard, CHS (2005) estimate that 60% of expemdn advertisement, 80%
of expenditure on own-account organizational structudel®0©% of all the other
expenditure qualify as investment. RBT (2008) exclude public imez¥ in R&D, because
they assume freely available goods should not be treatassats. So investment equals
spending on all intangible assets except for R&D, atbesrtent and own-account

organizational structure.

We estimate that Germany, France, Italy and Spain riagplgdnvested 6.42%, 7.94%,
4.79% and 5.12% of GDP in intangible assets in the magk&drsin 2004 (Table 1),
roughly 0.4 to 0.9 percentage point lower than spending asfa@®P. Moreover, we
estimate that Germany, France, Italy and Spain respgctnvested 6.48%, 8.03%, 4.89%
and 5.28% of GDP in intangible assets in the whole@ognn 2004 (Table 2).

Our major data sources are EU KLEMS, EUROSTAT, OE@Dtaade associations. The
follow describes the data sources of each type of iiiEnmvestment. Please see
Appendix for more details on data.

(1) Computerized information

a. Software.

For Germany, Italy and Spain, the data source is EU KREMU KLEMS provides the

investment and stocks estimates for 8 types of assetsef{djpse, (2) computing



equipment, (3) communications equipment, (4) transppripenent, (5) other machinery
and equipment, (6) total non-resident investment, (7eesal structures, and (8) other
assets.

For France, the data source of software investmédfraisce National Institute of Statistics
and Economic Studies (INSEE). We use INSEE insteadJOKEEMS to estimate
software investment for France, because EU KLEMS prewasteunpublished preliminary
estimate. We compare the two data sources, and fdEth KLEMS provides an
estimate that is almost twice as large as what thedé National Institute of Statistics and
Economic Studies (INSEE) provides.

To estimate how much the market sector invested in sadfwae exclude public sector
investment in software We use the Input-Output Tables (10 Tables) from EUR®SD
construct an average ratio of public investment in saiw&or example, 1O Tables for
France are available for 1995, 1997, 1999, 2000 and 2001 from whichiewate a
simple average percentage which we use for all the.y&desestimate that the public
sector accounted for 3.88% of all the software investmedtthat the market sector
invested 0.82% of GDP on software in 2004.

Germany, France, Italy and Spain invested 0.81%, 0.82%. 0.68% &6 of GDP in
software in the market sector in 2004 respectively (Tabldrijnillion euros (current
prices), Germany, France, Italy and Spain respectiagbsted 17,919 million euros,
13,660 million euros, 9,537 million euros and 6,271 million eureg®ftware for the whole

economy.
b. Databases
We measure investment in databases using the revenu@<Caf RR2.4 (Database

Activities). Our data source is the gross output by indy4991-2004), provided by EU
KLEMS. Database activities include the following foutiaties (The Encyclopedia for

! We define public sector as national and regional governptheteducation sector and the health sector.



Classification Codes, 2007): (1) on-line database publishingn(lipe directory and
mailing list publishing, (3) other on-line publishing, and (4) wedxsh portals. We argue
that companies increase their productivity by accessingotiitee, so we treat the

revenues of Database Activities as companies’ investmelatabases.

To estimate database investment in the market sect@xalede database investment in
the public sector. The USE tables of EUROSTAT provide#reentages of computer
services used by the public sector. For example, in Ergnublic spending on the products
of Computer and Related Services (NACE 72) accounts for 200@Be total use of those
products in 2001.

We estimate that Germany, France, Italy and Spain riagplgdnvested 0.02%, 0.04%,
0.01% and 0.02% of GDP in databases in the market se@004. In million euros
(current prices), Germany, France, Italy and Spain réspscinvested 351 million euros,
710 million euros, 82 million euros and 174 million euros iradases.

(2) Innovative property

CHS (2005) state that investment in innovative property eqhalexpenditures that leads
to a patent, copyright or license, or the acquisitibneav resources. CHS (2005) measure
six groups of innovative property: (1) R&D in science andreeeying, (2) mineral
explorations, (3) copyright and license costs, (4) R&Bocial science and humanities, (5)
development costs in financial industry, and (6) new actital and engineering designs.
To match data sources in Europe, we use a slightly diffgreaping of innovative
property. We combine R&D in science and engineering R&D in social science and

humanities.

i) R&D

Our data source for R&D is EUROSTAT, which provides R&[Penses from 1981 to
2004 including R&D in both natural science and social scieli¢e.exclude R&D in



software industry to avoid double-counting. For exampkestitware industry in France
accounts for 2.18% of total R&D expenses in 2002, 2.40% in 200B82.26% in 2004
(EUROSTAT). We take the average of those three ptages (2.28%) and assume that
software accounts for 2.28% of total R&D expenses in 2004.

To measure how much the market sector invested in R&Bubiact the expenditure
made by government and the higher education sector on B8IROSTAT breaks down
R&D performance into four categories—business enterpastor, government sector,
higher education sector, and private non-profit sectornnBss sector is the major market
sector, accounting for 64% of total R&D expenses in France70% in Germany in 2004.
The private non-profit sector is a small market se@ocounting for less than 3% of R&D

expenses in both countries in 2004.

After excluding R&D by the software industry and the pubdéctor, we estimate that
Germany, France, Italy and Spain invested 1.69%, 1.32%, 0.52% %%P6 of GDP in

R&D in the market sector respectively in 2004. In millemos (current prices), Germany,
France, Italy and Spain respectively invested 37,445 miligns, 21,859 million euros,
7,288 million euros and 4,615 million euros in R&D.

i) Mineral explorations

We ignored spending on mineral exploration by Francem@sey, Italy and Spain. For
example, we estimate Germany spent only 0.007% of GDR¢é&spent only 0.004% of
GDP, ltaly spent 0.014% of GDP and Spain spent 0.011% of @&vehen we use a
method that heavily overstates exploration coste Appendix 1 for more details.

i) Copyright and license costs

We follow the method of CHS (2005) to measure copyrightiaadse costs. CHS (2005)
proxy copyright and license costs with the developmesiisaaf motion pictures and that of
radio, television, sound recording and book publishing. CHS jZb@bdata on motion
pictures, but no data on radio, television, sound recordidgaok publishing, so they



assume that the development costs in radio, teleyismund recording and book
publishing industries are double the development costs of mpittures.

Our data source of the development costs of motionngistis Screen Digest (2005), a
London-based research institute on audiovisual medieee®®igest provides the
production costs for 59 countries from 2000 to 2005. After exujuithe software
industry, we estimate that Germany, France, Italy anthSpspectively invested 0.11%,
0.19%, 0.06% and 0.11% of GDP in copyright and licenses imé#nket sector in 2004.
In million euros (current prices), Germany, Frantalyland Spain respectively invested
2,395 million euros, 3,144 million euros, 853 million euros andr@dlén euros in
copyright and licenses.

iv) New Product Development Costs in Financial Industries

We measure development costs, using 20 % of the intesteadputs in the financial
industry. Our data source is the OECD STAN databasedaistrial Analysis. STAN
provides the intermediate costs of the financial industiy 1991 to 2003 for Germany,
from 1978 to 2003 for France, from 1970 to 2003 for Italy and from 1®2503 for

Spain. Financial industry in our data has three sub-indastfinancial intermediation
(except insurance and pension funding), insurance and pensming (except compulsory
social security) and activities related to financialrimediation. Data is unavailable for
2004. We estimate the data for 2004, assuming that th@fradtintermediate inputs to
gross output remains the same from 2003 to 2004.

A problem is that we may be double-counting some intangilstment, as we have
already included software investment as an intangible times, and in the following
sections we will include management consulting, marketarel, architectural and
engineering, and advertising, while the intermediate inpiufisancial industry include
products/services of those industries. To avoid doubling cana therefore excluded
intermediate inputs from Computer and Related ServiceCENA2) and Other Business
Services (NACE 74).
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We assume that 20% of the adjusted intermediate apséd #he costs to develop new
products. We estimate that Germany, France, Italy anich 8pa&sted 0.70%, 0.58%,
0.79% and 0.35% of GDP respectively in developing new produthe ifinancial sector
in 2004. In million euros (current prices), Germany, Featialy and Spain respectively
invested 15,544 million euros, 9,666 million euros, 11,001 mitros and 2,929 million

euros in developing new products in the financial sector.
v) New Architectural and Engineering Designs

The data source of new architectural and engineering deisigime gross output of
Architectural, Engineering and Other Technical Activiil®\CE 74.2), provided by EU
KLEMS. We measure the investment on new architectun@lengineering designs with
half of the revenues of those industries. To avoid decdumting of intangible investment
we exclude the inputs from software, advertising and ctinguh these industries. For
example, we excluded 53% of the intermediate inputBrance and 49% of the

intermediate inputs for Germany.

We estimate that Germany, France, Italy and Spain riagplgdnvested 0.87%, 0.90%,
0.80% and 1.39% of GDP in new architectural and engineersigrdein the market sector
in 2004. In million euros (current prices), Germany, Featialy and Spain respectively
invested 19,198 million euros, 14,927 million euros, 11,167 millooseand 11,712

million euros in new architectural and engineering designs.

(3) Economic competencies

)] Brand equity

a. Advertisement
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Our measure of advertisement is the gross output of @glrgrindustry (NACE xx),
provided by EU KLEMS. To estimate advertisement investmeaiadjust advertisement
spending in three ways. First, we exclude classifiedradgenent, which is not brand-
creating. Following RBT (2007), we assume that class#thertisement equals 50% of
the advertisement in newspapers. Second, we excluddisenernt in newspapers. World
Magazine Trends provides the share of advertisement ispapgrs from 1994 to 2003.
For example, 21% of advertisement is on newspapéisamce in 2003. We estimate a
time trend of the share of newspaper advertisement adicpthe shares for 2004. Third,
we assume investment equals 60% of the rest of the spefaiogjing CHS (2005). We
estimate that Germany, France, Italy and Spain respgctnvested 0.71%, 1.24%, 0.91%
and 0.34% of GDP in advertisement in 2004. In million egcasent prices), Germany,
France, Italy and Spain respectively invested 9,406 midimos, 12,331 million euros,
7,596 million euros and 1,697 million euros in advertisement.

b. Market Research

Our data source of market research (MR) is the turnoiiglarket Research and Public
Opinion Polling (NACE, K7413), provided by the Structural Busir&ssistics of
Eurostat. Those are estimates of purchased marketalesdar own-account MR, we
follow the assumption in CHS (2005) that own-account maesearch equals purchased
MR. Therefore we estimate that Germany, Franchy, diad Spain respectively invested
0.15%, 0.27%, 0.28% and 0.25% of GDP in MR in 2004. In millionse(corrent prices),
Germany, France, Italy and Spain respectively inves@¢b3nillion euros, 4,444 million

euros, 3,861 million euros and 2,105 million euros in MR.

i) Firm-specific human capital.

We measure how much firms invested in human capitalgsgending on continuing

vocational training. Our major data sources of continuowational training are (1)
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Continuing Vocational Training Survey (CVTS) 2005, (2) LabostCSurvey (LCS) 2004,
provided by EUROSTAT, provided by EUROSTAT, and (3) labor congiénss,

provided by EU KLEMS. CVTS 2005 provides the direct and ietlicests of continuing
vocational training as a percentage of total labor an<2605. It includes training courses,
training at work places, training through job rotation, sedishing and learning at
conferences, lectures and workshops. It excludes traimagded by firms with less than
10 employees (European Union, 2000), and excludes training fjuttie sector—public
administration and social security, education and healthsocial work activities (RBT,
2008). EU KLEMS provides labor compensation, and LCS 2004 prokades
compensation as a percentage of labor costs. Usingtthosiata sets, we calculate labor
costs in France, Germany, Italy and Spain.

Then we break down the continuing training costs into tdeests and indirect costs.
Indirect costs are workers’ forgone hours. Diredtsa@re (1) traveling and boarding costs
of trainees, (2) costs of training centers, mateaats equipments, (3) labor costs of
internal trainers, (4) payments to external trainéislefvies and grants. Direct costs

exclude workers’ forgone hours.

We estimate that Germany, France, Italy and Spain riagplgdnvested 0.67%, 1.25%,
0.69% and 0.73% of GDP in firm-specific human capital in 200dmillion euros (current
prices), Germany, France, Italy and Spain respectiagbsted 14,894 million euros,
20,747 million euros, 9,589 million euros and 6,109 million eurdism-specific human
capital. Direct cost is 6,874 million euros in Germdt;629 million euros in France,
6,487 million euros in Italy and 2,240 million euros in Spain.

iii) Organizational structure
a.Purchased organizational structure.

Investment in organizational structure (OS) includes imvest in purchased OS and own-

account OS. We measure purchased OS with the revehmashagement consulting
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industry. The data source is the 2004 Annual Survey of thepEanoManagement
Consultancy Market, provided by the European Federatidaobhgement Consultancies
Associations (FEACO). The survey covers five classe@sanagement consultancy—
operations management, information technology, corpstedtegy services, human
resources management and outsourcing services—for elavatemectors and four public
sectors (non-profit and government sector, the Europeam|Jséoospace and defense
sector, and healthcare and pharmaceuticals).

To estimate how much the market sector spent on MCxalad® how much the public
sector expenditure. After excluding the public sectoe, estimate that Germany, France,
Italy and Spain respectively invested 0.50%, 0.31%, 0.22%, 002%3®P in MC in 2004.
In million euros (current prices), France, Italy &8yhin respectively invested 11,077
million euros, 5,127 million euros, 1597 million euros and 2/bdBon euros in MC.

b. Own-account Organizational Structure

We measure investment in own-account OS, using 20% adgeasi compensation. The
data sources are labor compensation, provided by EU KLEMBhe Structure of
Earnings Survey (SES) 2002, provided by EUROSTAT. EU KLEMSiges labor
compensation from 1970 to 2004. SES provides the earningseandrtiber of employees
of 9 occupational categories in 2002. For managers we esatégory “Legislators,
Senior Officials and Managers”. On this basis, we eggnthat Germany, France, Italy and
Spain respectively invested 0.59%, 1.90%, 0.48% and 0.66% of GMkaccount
organizational structure in 2004. In million euros (curgardes), Germany, France, Italy
and Spain respectively invested 10,446 million euros, 25,27 6méliros, 4,087 million
euros and 4,430 million euros in own-account organizatgtnatture.
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2. Comparing intangible investment across countries.

Figure 1 shows how much the market sector invested ifmblarand intangible assets in
eight countries. As the estimates are expressed inddli@rs, using official exchange
rates, a direct comparison of absolute numbers is nptuseful. However, it is striking to
see that intangible investment exceeded tangible imeggtin the US, the UK and the
Netherlands. Inthe US, the Netherlands, and theiktEngible investment is respectively
37%, 33% and 11% larger than tangible investment. In GerrRaayce and Finland,
intangible investment is slightly lower than tangilsleestment at 75%, 92% and 89% of
tangible, respectively. Intangible investment is miogler than tangible investment in
Italy and Spain. In Italy, intangible investment rdyo28% of tangible investment, and in

Spain, intangible investment is only 40% of tangible itmest.

Table 1 lists how much the market sector spent and investetngible assets in eight
countries as a % of GDP. As to spending in 2004, thepdft she most in intangible
assets, while Italy spent the least, i.e. 13.13% of @QRe US compared to 5.23% of
GDP in Italy. As to investment, the US invested 11.7%DPGn intangible assets, and
Italy invested 4.79% of GDP. The UK is the second largeststor in intangible assets
(10.1% of GDP in 2004), followed by Finland (9.36% of GDP in 20BEnce (7.94% of
GDP in 2004), the Netherlands (7.5% of GDP in 2004), Gern&adg2% of GDP in 2004),
Spain (5.12% of GDP in 2004) and lItaly.

The composition of intangible assets shows fairlystauttial differences between countries
(Table 4 and Figure 2). Computerized information is thelestgbart of intangible
investment, ranging from 9.5% (in Finland) to 15.6% (in the OKptal intangible
investment. Economic competency is the largest pantarigible investment, at between
about 45 and 55% except for Germany (38.4%) and Spain (41.2%@valive property is
the largest component of intangible investment for Geyn{49%) and Spain (45%), and
is the second largest component for the other countries.
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When comparing the more detailed types of intangible spgnthe differences between
countries are even larger. Countries varied the mosbenmuch they spent on software,
R&D, advertisement, firm-specific human capital ameheaccount organizational structure
(Table 1). As to software, the UK and the US spent ardur% of GDP on software,
while Germany, France, Italy and Spain spent less ti¢&a 6f GDP. As to R&D, the US
spent 2.06% of GDP on R&D, while Italy and Spain respeftispent only 0.52% and
0.55% of GDP. As to advertisement, the US and the Natias spent 2.3% of GDP on
advertisement, while Spain spent only 0.34% of GDP and Ggrepent only 0.71% of
GDP. As to firm-specific human capital, the UK spahleast twice as much as the other
countries. The UK spent 2.45% of GDP on firm-specifimbao capital, the US and France
both spent 1.25% of GDP, and Germany spent only 0.67% of GBRo own-account
organizational capital, the US spent 2.26% of GDP, whdenany, Italy and Spain spent
less than 0.7% of GDP.

Why do countries spent so differently on intangibleets®s While beyond the scope of this
paper, it seems clear that the historical path of teolgiea! development and institutional
change let to differences in the national innovatiotesys of individual countries
(Lundvall, 1992; OECD, 1997). This might have led to differenpprtions of R&D, firm-
expenditure on human capital and organizational changehwarrant further research.
Hence these estimates are very useful in their oght to evaluate the effectiveness of

different national innovation systems.

3. Comparability of intangible investment across countries

The development of comparable estimates for intangibksstment across countries is
complicated by the fact that different authors havel as#erent data sources. For
example, while we use many data from trade associatioparticular MH (2007) and
RBT (2007) for the United Kingdom and the Netherlands respdygtiely heavily on the
data from national accounts. It should be noted tlattls. estimates also rely more
strongly on trade source data, because the U.S.rMdhtiecome and Product Accounts
often did not have the relevant data included either.
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To find out how much different data sources cause differstihated values, we have
used our data sources to estimate intangible spendihg loK and the Netherlands, and
then compare our estimates with those of MH (2007) and ®B07). On this basis we
estimate that the UK invested only 9.14% of GDP on inbkda@ssets in 2004, which is
1.74%-points of GDP less than what MH (2007) estimate éTAbf. We estimate that
the Netherlands invested 10.13% of GDP on intangible ass2@94, which was 0.79 %-
points more than what RBT (2007) estimate (Table Al).

We have examined the data sources of each detailedftygar@ibles to analyze the
differences further. The differences for investmargaftware and R&D are small, since
we also directly measure those using national accoBatur estimates for investment in
copyright and licenses and investment in advertisearengenerally lower than those
provided by MH (2007) and RBT (2007) for the UK and the respeytivel

[11. Investment in Tangible and I ntangible Assets, 1991-2004.

This section analyzes the trends of tangible and iftEngvestment in Germany, France,
Italy and Spain from 1991 to 2004, showing that Germany amt&nraised intangible
investment as a % of GDP in recent years, while Haly Spain showed a slowdown in
that ratio in recent years. The data source of inbdagivestment is based on our
estimates, and the data source of tangible investmett ISLEMS. EU KLEMS provides
the investment and stocks of 8 types of assets—(1) soft{Zareomputing equipment, (3)
communications equipment, (4) transport equipment, {(®rahachinery and equipment,
(6) total non-resident investment, (7) residential strestuand (8) other assets. Using EU
KLEMS, we construct three large groups of tangible asd€1%$ tangible assets, non-
residential buildings and other tangible assets. 1@gibde assets include (2) computing
equipment and (3) communications equipment. Non-resaddmnitildings are (6) total non-
resident investment. Other tangible assets includeg@3iort equipment, (5) other

% We focus in this Appendix on how much the market sectosstsva intangibles.
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machinery and equipment and (8) other assets. We excludesi@@ntial structures,
because they are not used in production.

All four countries expanded intangible investment from 1992004 (Figure 3). Germany
increased intangible investment from 6.14% of GDP in 199148% of GDP in 2004;
France expanded intangible investment from 7.45% to 7.99%8&f Galy expanded
intangible investment from 2.88% to 4.80% of GDP; Spapaaged intangible investment
from 3.84% to 5.10% of GDP. In 1991, Italy and Spain investech less in intangible
assets than Germany and France. Partly because,dfonatl991 to 2004, Italy and
Spain expanded intangible investment more rapidly than &eriand France. Still, Italy
and Spain invested a smaller amount of GDP in intangtdets in 2004.

The composition of intangible investment changed from 182D04 (Figures 4-6). The
share of computerized information in total intangible itwvest increased in all countries
except Italy. The share of computerized informationgased from 11% to 13% of total
intangible investment in Germany, from 6% to 11% odmgfible investment in France,
from 14% to 16% of intangible investment in Spain. It W4% of intangible investment
in Italy in 1991 and in 2004. The share of innovative propedyeased from 48% to 52%
of intangible investment in Germany, increased from 38%/#b of intangible investment
in Spain, stayed around 37% of intangible investment indéraand around 45% of
intangible investment in Italy. The share of econotoimpetencies decreased in all
countries except Italy. The share of economic compatemecreased from 41% to 34%
of intangible investment in Germany, decreased from 56%4 % of intangible investment
in France, decreased from 49% to 36% of intangible invegtmeSpain, and stayed
around 40% of intangible investment in Italy.

Germany and France showed a decline in tangible investimen®o of GDP from 1991 to

2004 (Figure 7). In Germany it fell from 13.1% of GDP in 1991 t@%lof GDP in 2004,
and in France from 11.2% of GDP in 1991 to 10.6% of GDP in 2004.
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Italy and Spain expanded intangible investment much begstangible investment. Italy
and Spain expanded intangible investment by 1.1% and 1.3%Pfr&dpectively from
1991 to 2004, while they expanded tangible investment by 10% and 6%R
respectively from 1991 to 2004. Italy and Spain expanded investimaihkinds of
tangible assets—ICT capital, non-residential building$ @her tangible capital. Italy
invested 0.77% of GDP in ICT capital in 1991, and invested 2.95%®6&f in ICT capital
in 2004. Spain invested 0.88% of GDP in ICT capital in 1991, raresied 3.48% of GDP
in ICT capital in 2004. Moreover, Italy and Spain increasgestment in non-residential
building by 1% of GDP from 1991 to 2004. Compared with tangitestment,
intangible investment in Italy and Spain is still tedaly small.

V. Growth Accounting

This section estimates how much intangible assetsibated to GDP growth in Germany,
France, Italy and Spain from 1995 to 2000 and from 2000 to 2004. dve dm the

market sector.

1. Modd and Data

We use a Cobb-Douglass production functirs AK?L°. K is tangible capital stock,
and Lis labor input. That production function excludes intalgyassets, as conventional
growth accounting does. Unlike the conventional growthattoeg, we include
intangible assets in the production functids AK“RPLY. R is intangible capital stock.

The equations of growth accounting are: (We suppressnieestibscripts for now.)

Without intangible assets:
InY=A+alnK +blnL

With intangible assets:
InNY=A+alnK+8InR+yInL
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We carry out growth accounting usingypes of tangible capital anfl types of intangible

capital, and the above equations become:

Without intangible assets:

Iny = A+Za,. InK, +bInL, i denotes a certain type of tangible capital.

With intangible assets:
INY=A+> aInK +> BINR +yinL
i denotes a certain type of tangible capital, andenotes a certain type of intangible

capital.

We estimate the values &f, b, a,, 5 andy, following the method of CHS (2006) and
Hulten (2005). a,, b, a;, B, andy are the shares of returns to each type of inplite

return to each type of inputs is unavailable inarmatl accounts, so we have to estimate

those returns, using the following equation froniteiu (2005).

N N
S=) R K =) [r-p + @+ p)JIR'K,
i=1 i=1
S is the operating surplus, which is value addedusiinabor compensatio®“ is the user

cost of asset. K, is the stock of (tangible or intangible) capital P“K; is the return to

N
capitali. S= z P“K, means that value added equals returns to laboreamchs to
i=1

capital. r is the rate of returng, is the rate of asset price revaluation of a certapital,
J, is the rate of depreciation of a certain capéat] P' is the acquisition price of a

certain capital.
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We estimater for each year, calculaR* K, and then estimate the share of return to each

type of capital aP K. /S. We estimate by plugging the values &, p,, J,,

P'andK,. For p,, we use the three-year moving average of price deflaf@ach type of

capital, P'.

We use perpetual inventory method to estimate the stockanfgible capitdl

R = (1_5j)Rj,t—1

Table 5 lists the data sources of variables in growtbwatting. Our data sources are EU
KLEMS, EUROSTAT, CHS (2006) and our estimation of intalgassets. EU KLEMS
provides value-added by industry, labor compensation by indudioy, tamposition by
industry, flow and stock of software and 7 types of tangibfatal, the deflators of value-
added by industry, the deflators of software by industry, laadléflators of 7 types of
tangible capital by industry. EUROSTAT provides GDP. GBR@6) provides the
depreciation rates of intangible assets. We exarhmentirket sector only, so all the

variables are the values for the market sector.

2. Contribution to GDP growth, 1995-2000 and 2000-2004.

We carry out two sets of growth accounting for the ntasketor—growth accounting
without intangible assets, and growth accounting witdngible assets. The periods we
cover are 1995-2000 and 2000-2304.

(1) GDP with and without intangible assets.

National accounts treat most intangible investmeinastermediate input, not as capital
formation, except for software investment. As a re&iDP excludes intangible

% Our data source provides the stock of tangible capital.
* We would like to analyze the periods before 1995, but we hawata forthe stock of intangible capital.
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investment except for software investment. After waduitle intangible investment in
GDP, the level of GDP increases as well. The growtsraf GDP increased only slightly,
partly because intangible investment as a percenta@®Bfremained almost constant for
Germany and France, and was a small percentage foaidl$pain. We use Germany as
an example. Figure 8 shows that the GDP of Germangased by 140 billion euros
(current prices) if we include intangible investment. Fegliushows that including
intangible investment slightly increases the growtasaf the GDP of Germany.

(2) Growth accounting without intangible assets.

GDP in the market sector (GDP for short afterwardseyvgrapidly from 1995 to 2000, and
slowed down from 2000 to 2004 in all four countries (Figure 10).inSyzal the highest
growth rate both before and after 2000. From 1995 to 2000Mkeds Spain grew at
4.06% per year on average, and from 2000 to 2004 the GDP of@puairat 3.14% per
year. Germany had the lowest growth rate before 20Q8%d. per year on average from
1995 to 2000), and had the second lowest growth rate after @@aQ04 per year on
average). Italy had the second highest growth rated@fad0 (3.96% per year on average
from 1995-2000), but the lowest growth rate after 2000 (0.39% peloyeaverage).
France grew at 3.00% per year on average from 1995 to 200Qreamécit 1.59% per year
on average from 2000 to 2004.

We break down GDP growth into the contribution of IGpital, non-ICT capital, hours
worked, labor quality and TFP (Table 6, Figure 11 and Figure Eizym 1995 to 2000
ICT capital contributed to 0.40% of the annual GDP growth on averaGeimany,
0.25% of the annual GDP growth in France, 0.29% of the ai@DRIgrowth in Italy, and
0.49% of the annual GDP growth in Spaion-ICT capital contributed to 0.90% of the
annual GDP growth on average in Germany, 0.70% of the a@mRlgrowth in France,
0.79% of the annual GDP growth in Italy, and 1.92% of the dr@®@D& growth in Spain.
Hours worked slowed down GDP growth in Germany, but contributed styotagGDP
growth in Spain. Hours worked contributed to 2.43% of tireial GDP growth on
average in Spain, 0.65% of the annual GDP growth in 1te3@%.of the annual GDP
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growth in France, and -0.05% of the annual GDP growtheimfany. Labor quality
slowed down GDP growth by 0.06% annually on average in Germsantributed to
0.44% of the annual GDP growth on average in France, 0.148é ahnual GDP growth
in Italy, and 0.59% of GDP growth in Spain. The residUBR, varied across countries.
We over-explained 0.06% of annual GDP growth in Germany &Y@d.of GDP growth
in Spain. We cannot explain 1.22% of annual GDP growthande and 2.09% of GDP
growth in Italy.

From 2000 to 2004 GDP growth slowed down and the contribofiomost inputs
decreasedICT capital contributed to 0.19% of the annual GDP growth on average i
Germany, 0.15% of the annual GDP growth in France, 0.10%edadrinual GDP growth in
Italy, and 0.22% of the annual GDP growth in Spailon-1CT capital still contributed
strongly to GDP growth. Non-ICT capital contributed 14436 of the annual GDP growth
in Germany, 0.88% of the annual GDP growth in France, 1.G2%e@nnual GDP growth
in Italy and 1.98% of the annual GDP growth in Spaiours worked slowed down the
annual GDP growth by 0.64% in Germany, contributed to 0.88%eddrthual GDP
growth in France, 1.02% of the annual GDP growth in liahg 1.98% of the annual GDP
growth in Spain.Labor quality improved in all countries. Labor quality contributed to
0.23% of the annual GDP growth in Germany, 0.21% of the a@RI growth in France,
0.17% of the annual GDP growth in Italy, and 0.51% of the dr@®@D& growth in Spain.

The residualTFP, varied across countries. We cannot explain 0.17% ddrthaal GDP
growth in Germany and 0.28% of the annual GDP growth indérémom 2000 to 2004.
We over-explained 1.65% of the annual GDP growth in Itatylath7% of the annual
GDP growth in Spain from 2000 to 2004, possibly because gasetbunting considers
the growth in investment and ignores the returns to imeass, so negative returns add to
the residual, TFP. In Spain, the growth rate of investnmenon-residential buildings
remained above 5%, while the growth rate of GDP slowecdhdoam 5.22% in 2000 to
3.47% in 2004. In ltaly, the growth rate of non-resideftaldings remained above 5%,
while the growth rate of GDP slowed down from 3.52% in 2000.22% in 2002.

Growth accounting theoretically assumes that that 5ty rate of non-residential
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buildings contributes to GDP growth, despite the fadt@iaP slowed down its growth

during the same period.

(2) Growth accounting with intangible assets.

After we include intangible investment in GDP from 1995 to 2@DP growth rate
increased for all countries, compared to GDP growthwéteut intangible investment.
For example, in Germany, annual GDP growth rate ineceiem 1.13% to 1.35%. After
we include intangible assets in growth accounting of 1995-2088@&ontribution of all the
other factors decreased slightly in all countries (Ta&pleFor example, the contribution of
non-ICT capital decreased by 0.52% of the annual GDP grov@&pain, by 0.20% in

Italy, by 0.25% in France and by 0.27% in Germany. From 1995 to R@Qfgible assets
contributed to 0.62% of the annual GDP growth in Germany, 0&2%e annual GDP
growth in France, 0.51% of the annual GDP growth in kalg 0.60% of GDP growth in
Spain. We define the contribution of knowledge as tmritition of intangible assets,
ICT capital and labor quality. From 1995 to 2000, knowledgeributed to 0.92% of the
annual GDP growth in Germany, 1.54% of the annual GDP grow&haince, 0.91% of the
annual GDP growth in Italy and 1.60% of the annual GDP drawSpain.

We break down the contribution of intangible assetstiné contribution of three types of
intangible assets (Table 7, Figure 13 and Figure 14). Congadenformation
contributed to 0.12 % of annual GDP growth in Germany, 0.16Fance, 0.08% in Italy
and 0.14% in Spain. Innovative property contributed by 0.43%etartnual GDP growth
in Germany, by 0.39% in France, by 0.20% in Italy and 0.36%&mnS Economic
competency contributed by 0.07% in Germany, 0.37% in France, r2i3&y and 0.10%

in Spain.

From 2000 to 2004, after we include intangible assets in, @@Rannual growth of GDP
declined for France, Italy and Spain. For exampleSfmain the annual growth rate of
GDP declined from 3.14% to 3.05%. Including intangible investmecareased the
growth rate of GDP, because the growth rate of intdagnvestment is lower than the
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growth rate of GDP. After we include intangible assethie growth accounting of 2000-
2004, the contribution of most other inputs decreased. Xaon@e, the contribution of
ICT capital decreased by 0.02% of annual GDP growth in Gernfr@agce and Spain.
Intangible assets contributed to 0.42% of annual GDP grow@Eermany, 0.52% of
annual GDP growth in France, 0.17% of annual GDP growtlaiyn dnd 0.43% of annual
GDP growth in Spain. Knowledge (intangible capitall I€apital and labor quality)
contributed to 0.81% of annual GDP growth in Germany, 0.84&hofial GDP growth in
France, 0.43% of annual GDP growth in Italy and 1.11% of ar®D& growth in Spain.

We break down the contribution of intangible assetstiné contribution of three types of
intangible assets (Table 3 and Figure 10). Computerizednafan contributed to 0.09
% of the annual GDP growth in Germany, 0.09% in France, 0i04€aly and 0.09% in
Spain. Innovative property contributed to 0.29% of the an@d growth in Germany,
contributed to 0.30% in France, contributed to 0.14% iy Hat 0.34% in Spain.
Economic competency contributed to 0.04% in Germany, 0.h3#ance, -0.01% in Italy
and 0% in Spain.

3. Contribution to the growth of labor productivity, 1995-2003.

In this section, we compare the four countries withiUBeand the UK. For the US and the
UK, CHS (2006) and MHW (2007) estimated how much intangitéets contributed to
labor productivity from 1995 to 2003. To be consistent witfSGR006) and MHW

(2007), we estimate how much intangible assets contribatiedbor productivity from

1995 to 2003 in Germany, France, Italy and Spain.

Labor productivity measures how much an employee producd®peon average. For
example, labor productivity was 37.2 in the US in 2003, meamedhour of work
produced $37.2 of value-added on average (2000 constant prieds)r droductivity may
increase if producers use better tangible and intanggipligat or if workers are of better
quality.
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The upper panel of Table 8 explains why labor productivity irser@an the six countries
from 1995 to 2003, ignoring intangible assets. The US laththest increase in labor
productivity, followed by the UK, France, Germany, Italg&pain. Labor productivity
increased by 2.78% annually on average from 1995 to 2003 in tH2 %986 in the UK,
2.00% in France, 1.41% in Germany, 1.33% in Italy and 0.15% im.SpaT tangible
capital is the largest contributor to labor productivityhie US and the UK, while non-ICT
tangible capital is the largest contributor to labardorctivity in Germany, France, Italy
and Spain. Inthe US, ICT tangible capital contribute@.70 percentage points of the
annual labor productivity growth, while non-ICT tangibl@ital contributed to 0.28
percentage points. Inthe UK, ICT tangible capitaltcbuted to 1.13 percentage points of
the annual labor productivity growth, while non-ICT tangitdgital contributed to 0.51
percentage points. In contrast, in Germany, ICT taagipital contributed to 0.33
percentage points of the annual labor productivity growthiewian-ICT tangible capital
contributed to 1.02 percentage points. Similarly, in €gaitaly and Spain, non-ICT
tangible capital contributed more to labor productivitynth@T tangible capital did.

The lower panel of Table 8 includes intangible assetseigrowth accounting. The

growth rates of labor productivity in the lower panel affeient from those in the upper
panel, because we include intangible investment as pdm¢ ofutput. After we include
intangible assets, the contribution of the otheroiectiecreases. For example, the
contribution of non-ICT tangible capital in Germanygiases from 1.02 percentage points
to 0.72 percentage points.

Intangible assets increased labor productivity in &lteuntries. Intangible assets
contributed to labor productivity the most in the USlpfeed by France, Germany, the
UK, Italy and Spain. Intangible assets contributed.84 percentage points of the annual
growth rate of labor productivity from 1995 to 2003 in the U%4 (Qercentage points in
France, 0.64 percentage points in Germany, 0.59 percentage ipahe UK, 0.33
percentage points in Italy and 0.23 percentage points in Spain.
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Knowledge is the major driver of labor productivity frd®95 to 2003 in all six countries.
We define the contribution of knowledge as that of I&fgible capital, intangible capital
and labor quality. Knowledge contributed to 1.77 percentamgspaf the annual growth
of labor productivity in the US from 1995 to 2003, 1.92 percentagespio the UK, 0.98
percentage points in Germany, 1.19 percentage points ine€f@u66 percentage points in
Italy and 0.97 percentage points in Spain. We are indeellnowaledge economy.

V. Conclusion

We estimate that Germany, France, Italy and Spain riagplgdnvested 6.42%, 7.94%,
4.79% and 5.12% of their GDP in intangible assets in 2004 .cakhpare intangible
investment in eight countries—Germany, France, ItalyjrGplae Netherlands, Finland, the
UK and the US. The US invested the most in intangibets (11.7% of GDP), while Italy
and Spain invested the least in intangible assets (4.78%. 42% of GDP, respectively).

Not all countries invested heavily in intangible assets.

We carry out growth accounting for GDP growth from 1993004, comparing the results
with and without intangible assets. We find that ifigreore intangible assets, we over-
estimate the contribution of tangible assets and lb&GDP growth. We found that
intangible assets contributed to GDP growth in GermBrafce, Italy and Spain. Then we
carry out growth accounting for labor productivity from 1992003, and compare the
four countries with the US and the UK. We find thaamgible capital contributed
substantially to labor productivity in all six countriesid that knowledge (ICT tangible
capital, intangible capital and labor quality) was ttiegor driver of labor productivity in all

SiX countries.

In the future, we aim to measure intangible investmetiteabdustry level and carry out
growth accounting. We aim to answer the following qoestiHow much did intangible
assets contribute to economic growth in different itris across countries? Did

intangible assets change the comparative advantagéustries across countries?
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Table1: Private Spending on I ntangible Assetsin Eight Countries (% GDP)

Type of Expenditure France Germany Italy Spain Finland  Netherlands UK us
2004 2004 2004 2004 2005 (2001-2004) 2004 (1998-
2000)
1. Computerized information 0.87 0.83 0.69 0.77 1.01 12 1.7 1.65
a) Software 0.82 0.81 0.69 0.75
b) Databases 0.04 0.02 0.01 0.02
2. Innovative property 2.99 3.37 2.18 2.40 4.30 244 3.23 4.57
a) R&D, including social sciences and 1.32 1.69 0.52 0.55 2.72 1.52 1.09 2.06
humanities
b) Mineral exploration and evaluation 0.00 0.00 0.00 0.00 0.04 02 0. 0.04 0.19
c) Copyright and license costs 0.19 0.11 0.06 0.11 0.14 0.14 0.21 0.81
d) Development costs in financial industry 0.58 0.70 0.79 0.35 0.32 0.02 0.69 0.79
e) New architectural and engineering designs 0.90 0.87 0.80 1.39 1.09 0.73 1.2 0.73
3. Economic competencies 4.97 2.62 2.36 2.22 5.39 4.62 5.95 6.91
a) Brand equity 151 0.86 1.19 0.59 2.89 2.59 1.59 2.53
Advertising expenditure 1.24 0.71 0.91 0.34 2.34 1.2 2.33
Market research 0.27 0.15 0.28 0.25 0.24 0.39 0.2
b) Firm-specific human capital 1.25 0.67 0.69 0.73 1.18 0.81 2.45 1.25
c¢) Organizational structure 2.21 1.09 0.47 0.91 1.32 1.22 1.92 3.13
Purchased 0.31 0.50 0.22 0.25 0.41 1.22 0.6 0.87
Own account 1.90 0.59 0.48 0.66 0.91 -- 1.31 2.26
Total Spending 8.82 6.82 5.23 5.39 10.70 8.26 10.88 13.13
Total Investment 7.94 6.42 4.79 5.12 9.36 75 10.1 11.7

Source: CHS (2005), MH (2007), JAA (2007), RBT (2008) and authtrsag®n.

Note: JAA (2007) excludes development costs in financial indus¥/e added it back.
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Table2: Public and Private Spending on Intangible Assetsin Six Countries (% GDP)

Type of Expenditure France Germany Italy Spain Netherlands Japan
2004 2004 2004 2004 (2001-2004)
1. Computerized information 0.90 0.87 0.76 0.84 1.35 20
a) Software 0.86 0.85 0.76 0.81 1.8
b) Databases 0.04 0.02 0.01 0.03 0.2
2. Innovative property 3.76 412 2.73 2.89 3.07 3.7
a) R&D, including social sciences and 2.09 2.44 1.08 1.03 1.91
humanities
b) Mineral exploration and evaluation 0.00 0.00 0.06
c) Copyright and license costs 0.19 0.11 0.06 0.11 0.14
d) Development costs in financial industry 0.58 0.70 0.79 0.35 0.02
e) New architectural and engineering designs 0.90 0.87 0.80 1.39 0.97
3. Economic competencies 5.01 2.72 2.38 2.30 5.15 25
a) Brand equity 151 0.86 1.19 0.59 2.70 1.0
Advertising expenditure 1.24 0.71 0.91 0.34 2.45
Market research 0.27 0.15 0.28 0.25 0.26
b) Firm-specific human capital 1.25 0.67 0.69 0.73 1.17 0.3
c¢) Organizational structure 2.26 0.31 0.47 0.99 1.28 1.2
Purchased 0.36 0.36 0.22 0.33 1.28
Own account 1.90 1.19 0.51 0.66
Total Spending 9.68 7.70 5.88 6.03 9.57
Total Investment 8.03 6.48 4.89 5.28 8.30 8.3

Source: RBT (2008), Fukao et al. (2007) and authors estimation
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Table 3: Private | nvestment on I ntangible Assetsin

Germany, France, Italy and Spain

(Million eur os, current prices)

France Germany lItaly Spain
1. Computerized information
14369 18270 9619 6445
a) software 13660 17919.12 9537 6271
b) databases 710 351 82 174
2. Innovative property 49596 74582 30309 20202
a) R&D, including social sciences and
humanities 21859 37445 7288 4615
b) Mineral exploration and evaluation
c) Copyright and license costs 3144 2395 853 946
d) Development costs in financial industry 9666 15544 11001 2929
e) New architectural and engineering
designs 14927 19198 11167 11712
3. Economic competencies 67926 49072 26730 16443
a) Brand equity 16775 12655 11457 3802
Advertising expentit 15339 9406 7596 1697
Market research
4444 3249 3861 2105
b) Firm-specific human capital 20747 14894 9589 6109
Direct costs 12629 6874 6487 2240
Indirect costs 8118 8020 3102 3869
c¢) Organizational structure 30404 21523 5684 6533
Purchased 5127 11077 1597 2103
Own account 25277 10446 4087 4430
Total Investment 131891 141924 66659 43090

Source: Please see Appendix 1.
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Table 4: Composition of Intangible Investment (% of total intangible investment)

France Germany Italy Spain Finland Netherlands UK us
Computerized information 9.81% 12.11%  13.22%  14.22% 9.45% 14.53% 15.63% %12.57
Innovative property 33.87% 49.46%  41.67% 44.57% 40.22% 29.54% 29.69% 34.81%
Economic competencies 56.32% 38.43% 45.11%  41.21% 50.33% 55.93% 54.69% % 52.63

Source: Please see section Il of text.
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Table 5: Data Sour ces of Growth Accounting

Variable Data Sources

Y, GDP. EU KLEMS and EUROSTAT
K., different types of tangible capitalEU KLEMS

stock.

R,, different types of intangible Our estimation.

capital stock.

L, hours worked. EU KLEMS

Labor composition EU KLEMS

o,, depreciation rates

Tangible capital and software EU KLEMS
Intangible capital CHS (2006)

P', acquisition price of a certain

capital

Tangible capital EU KLEMS. The price deflators of eagbe of
tangible capital.

Software EU KLEMS. The price deflator of software.

Other Intangible Capital GDP deflator.

0., the rate of asset price revaluationl he three-year moving average of the price
deflator of that capital.
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Table 6: Growth Accounting without I ntangible Assets, 1995-2000 and 2000-2004

1995-2000 2000-2004

Germany France Italy Spain Germany France Italy rSpai
Annual GDP growth rate of the Market sector 1.13% 3.00% 3.96% 06%. 0.40% 1.59% 0.39% 3.14%
Contribution of Inputs
ICT tangible capital 0.40% 0.25% 0.29% 0.49% 0.19% 0.15% 0.10% 0.22%
Non-ICT tangible capital 0.90% 0.70% 0.79% 1.92% 0.44% 0.88% 1.02% 1.98%
Labor -0.05% 0.39% 0.65% 2.43% -0.64% 0.08% 0.75% 1.60%
Labor Quality -0.06% 0.44% 0.14% 0.59% 0.23% 0.21% 0.17% 0.51%
TFP -0.06% 1.22% 2.09% -1.37% 0.17% 0.28% -1.65%  -1.17%

Source: EU KLEMS, EUROSTAT, CHS (2005) and authors’ esiipm of intangible assets.
Table 7: Growth Accounting with I ntangible Assets, 1995-2000 and 2000-2004

1995-2000 2000-2004

Germany France Italy Spain Germany France Italy rSpai
Annual GDP growth rate of the Business sector 1.35% 3.29% 4.04%.28% 0.45% 1.57% 0.37% 3.05%
Contribution of Inputs
ICT tangible capital 0.36% 0.22% 0.27% 0.45% 0.17% 0.13% 0.10% 0.20%
Non-ICT tangible capital 0.63% 0.45% 0.59% 1.40% 0.26% 0.54% 0.75% 1.47%
Intangible Capital 0.62% 0.92% 0.51% 0.60% 0.42% 0.52% 0.17% 0.43%
Labor -0.05% 0.35% 0.62% 2.29% -0.59% 0.07% 0.71% 1.51%
Labor Quality -0.06% 0.40% 0.13% 0.55% 0.22% 0.19% 0.16% 0.48%
TFP -0.16% 0.94% 1.92% -1.02% -0.02% 0.12% -1.51%  -1.04%
Software 0.12% 0.16% 0.08% 0.14% 0.09% 0.09% 0.04%  0.09%
Innovative Property 0.43% 0.39% 0.20% 0.36% 0.29% 0.30% 0.14% 0.34%
Economic Competency 0.07% 0.37% 0.23% 0.10% 0.04% 0.13% -0.01% 0.00%

Source: EU KLEMS, EUROSTAT, CHS (2005) and authors’ esiipnm of intangible assets.
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Table 8: Annual Changein Labor Productivity in the Market Sector, 1995-2003

us UK Germany France Italy Spain
Excluding Intangible Capital (%)
Labor productivity growth 2.78 2.59 1.41 2.00 1.33 0.15
Contribution of Inputs
ICT tangible capital 0.70 1.13 0.33 0.20 0.18 0.25
Non-ICT tangible capital 0.28 0.51 1.02 0.66 0.38 0.45
Labor Quality 0.38 0.36 0.04 0.30 0.17 0.53
TFP 1.42 0.58 0.01 0.84 0.59 -1.09
Including Intangible Capital (%)
Labor productivity growth 3.09 2.93 1.58 2.17 1.38 0.21
Contribution of Inputs
ICT tangible capital 0.60 1.02 0.30 0.18 0.17 0.23
Non-ICT tangible capital 0.24 0.52 0.72 0.38 0.23 0.22
Intangible Capital 0.84 0.59 0.64 0.74 0.33 0.23
Labor Quality 0.33 0.31 0.04 0.27 0.16 0.51
TFP 1.08 0.48 -0.12 0.60 0.50 -0.97
Software 0.27 0.18 0.12 0.13 0.05 0.08
Innovative Property 0.22 0.14 0.43 0.35 0.15 0.23
Economic Competency 0.35 0.26 0.09 0.26 0.13 -0.09
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Figurel

Intangible and Tangible Investment in 2004
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Source: CHS (2005), MH (2007), JAA (2007), RBT (2008) and our estima
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38



Figure 2

Intangible Investment in 2004 (% GDP)
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Figure 3

Intangible Investment in the Market Sector
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Source: Please see Section Il of text.
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Figure4

Share of Computerized Information in Total
Intangible Investment
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Figure5

Share of Innovative Property in Total Intangible
Investment
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Figure 6

Share of Economic Competency in Total
Intangible Investment
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Figure7

Investment in Tangible Capital (% GDP)
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Figure 8
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Figure9
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Figure 10

GDP Growth without Intangible Assets, 1995-2004

10.00%
8.00% A
6.00% -
4.00% - —e— Germany
2.00% - A4 /\‘/ /;; —=— France
0.00% N S \ \ ‘ ‘ f —— ltaly
-2.00% 199Z 1996-1997 19981999 200020012002 2003-2004| | —<— Spain
-4.00%
-6.00%
-8.00%
Source: EU KLEMS and authors’ estimation of intangdssets.

44



Figure 11

Contribution to GDP Growth, 1995-2000
(annual average, without intangibles)
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Source: EU KLEMS, EUROSTAT, CHS (2005) and authorshegtion of intangible assets.

Figure 12

Contribution to GDP Growth, 2000-2004
(annual average, without intangibles)
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Figure 13

Contribution to GDP Growth, 1995-2000

(annual average, with intangibles)
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Source: EU KLEMS, EUROSTAT, CHS (2005) and authors’ estion of intangible assets.

Figure 14
Contribution to GDP Growth, 2000-2004
(annual average, with intangibles)
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