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Summary

This study isconcernedvith the role of intangible capital in the Dutch economy. We estimate
how much the private and public sestor the Netherlansl invested in intangible assets until
2008. Using the growth accounting methodology, we compute the contributions of labour,
physical capital, and intangible capital to economic grodtm 19952008. We also
compute scenarios aimed at quantifying theatéfef different trends in intangible investment

on economic growth until 2020

A unique feature of thiseportis the combined study of investmein intangibles in the
commercialand public sectors of the economy. Wighlight the effects of investmennh
public R&D and educationTotal investmenin the commercial sector amounted49 billion
euros in 2008 and 3Jaillion euros in the public sectasf which 25 billionwas foreducation
This is equal tdl4.2 percentof GDP, of which8.3 percent camérom intangible investment

in the commercial sector ai® percenttamefrom public intangiblanvestment

Intangibles accountefr 1.4 percentage poistor almost halof the 3 percent outpurowth

in the total economyrom 1995to 2008 Public intangples, including education and public
R&D (reflecting internal and external effegte)ade up dr about onghird ofthe i nt angi bl e
growth contributionand commercial sector investmaitountedor the remainderOur base
scenario from 2016 2020 poss a GDP of 1.9 percemntelative to2.2 percentfrom 2000to

2008. The slower growth is mainly the result of a declinténcontribution of labour input

but the intensity of intangible per unit of labor is assumed to remain stable in the base
scenarioAccording to the most optimistigrowth scenariowhich assumes amcreag inthe

share of publiantangibleinvestment inGDP by1 percentage pointequal toabout7 billion

euro) by 2020, and a corresponding increas@rivate intangible investmenGDP growth

will improve by 0.2 percentage pointelative to the base scenariacreasng the level of

GDP in 2020 byi5.5billion eurg which equals2.2 percent of total GDHAn contrastkeepng

public intangiblenvestments in real terntonstantat thecurrent levekould have devastating
effects on GDP growtifrom 201062020, slowing it to between 1.5 percant a lower
pessimistic scenario and 1.7 percent accordirgntopper pessimistic scenarih.should be

noted that the effect of higher investrh@aneducation will only pay off beyond 2020. With a
slowing labor force, these investments will be even more important after 2020 to keep the

growth rate of the economy at sustainable levels.



In conclusion, the study shows that continued investmenttangibles is a key part of
keeping the growth of the Dutch economy on track. A destruction or slowdown in creation of
intangible capital would hamper the ability to keep economic graivustainable rateAn
accelerated investment in public intangibbemial to 1 percent of GDP will raise GDP growth
permanently. The caveat is that the commercial sector needs to be able and willing to step up
their investments to the same degha#hile investment in public intangibles is an important
factor in raising thepotential for faster growth, the overall business environnveiiit
determine ifthe commercial sectas ableto strengthen and exploit their own capabilities in

this field to realize this potential.
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l. Introduction

Innovation is not free. While in the past, innovation and technological progress was
sometimes treated s fimanna 0 rewmcihheasenn the tradition
economic growth, economists and other scholars have come to realize that innovation requires
a longterm investment strategy that involves both the private (or commerciathapdblic

(or government) sectors of the economy. This study looks at the role of innovation, as
measured by the contribution of intangible capital, to economic growth in the Netherlands
from 1980 to 2020.The contribution of innovation and knowledge to grovethd the
implication for the Dutch public budget is afreat interest as a new prioritizing in
government finances currently underwayEven though information on public investment in
knowledge and intangibles artdeir implications for economic growthsineeded to make
adequate policy decisions, detailed studies on how such investments impact the growth
performance athemacro level are scarce. In addition, while studies often look at components
of the innovation spectrurfior example public innovatioprograms or private expendityye

the combined effects of such inputs on the output of the economy are rarely studied

comprehensively.

There is a long history of attempts to measure intangible investment, including Howitt (1996),
Croes(2000), Lev (2001)and Khan (2001)Minne (1995) took a first step in measuring the
effect of intangible expenditure and investmamtthe Netherlandsusing research and
development data from private, public and research organizatezhgation data and
investments in soivare, marketing, licenses and pateatsd technical servieproviding and
organizatiomal advice.Since the late 1990s, Statistics Netherlaf@BS) has published these
numbers on a regular basis in tkennis en Economigeries. Van Ark and de Haan (2000
while updating the work from Minne (1995), adopt a growth accounting approach to measure
the impact of intangible capital in growth in the Netherlands ft8@bto 1997.

A significant step in measuring investments in intangible capital in the buseess was
made more recently by Corrado, Hulten and Sichel (CHS 2005, 2009). CHS have argued that
an input should be treated as an investment as long as it reduces current consumption with the
aim to generate revenues in the long term. This has also reeegnized in national

accounting practice, since software is already included as an asset in aggregate accounts, and
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there has recently been a mdwoecapitalize R&D(Hulten, 2008 van RooijerHorsten et al.,
20081.

There is of coursemore to intandiles than software and R&D. CHS advocate broadening

the list of capitalized intangibles and classified expenditore intangible assets in three
categories (computerized information, innovative property and economic competehoes)

authors haveleveloed a met hodol ogy to measure and fAca
as investment rather than expenditure in the national accolmy.have also formalized

how intangible capital may be incorporated into the conventional GDP/GDI national
accounting ieéntity. The key to this extension is that the flow of new intangibles must be
includedbothon the product side of the accounts and on the input/income side via the flow of

services from the intangible stock.

Corrado, Hulten and Sichel (2005, 2009) andrsiao, Haskel and Wallis (2007, 20d¢gve

also extended the growth accounting methodology to estimate how much investments in
intangible assets contributed ttee growth of the private sector in the Unit&tdatesand the

United Kingdom, respectively. Thanethodology was extended to the Netherlands by van
RooijenHorsten et al. (2008a ar2®0&) and CBS (2009). Recent studies by The Conference
Board have extended the existing estimates and provided an international comparison for
eleven countries, includingustria, Denmark, Germany, Greece, France, Italy, Slovakia and
Spain (Hao et al. 2009; van Ark et al. 2009). These studies show significant differences in the
share of intangibles in total GDP. For example, in the United States, the privatarmon
busiress sector invested 11.5 percent of conventionally measured GDP in intangible assets in
2006. Inthat yearthe United Kingdom, the private sector invested 10.5 percent of GDP in
intangibles while Germany(7.2 percent France(7.9 percent Italy (5.0 pecend and Spain

(5.5 percentinvested lessAt 9.1 percent of GDP, according to CBS (2008g Netherlands
seens to occupythe middle groundindeed, there seems to be a positive relationship between
intangible investment and the level of economic dgwalent of a country, although the
research into how this relationship exactly comes about, and what the direction of causality is,
is still in its early days (van Ark et al., 2009). The results of the studies mentioned above are

summarized iMable 1.



A limitation of all of thestudies cited above is that they focused entirely on intangibles in the
commercial sector of the economy only. In this study, we include measurements of intangible
assets in the public sector of the economy, including public R&Dgenéral education. In
Section 2we present our measures of intangible investment in the commercial ason|

asin the aggregate total economy in the Netherlands up to 2008. In Seciveru8e growth
accounting methodology t@ompute the contrilions of labour, physical capital and
intangible capital to economic growth in the Dutch commercial sector and total economy. In
addition to the aggregate contributions of intangibles and knowledge to growth, we also look
at the growth contributions of thedividual components of intangible capitah Section 4

we offer three scenarios for future growth based on plausible assumptioosthe growth
pattern of intangible investmengd their potential contribution teconomicgrowth until

2020. We diférentiate between lausinessasusualbase scenario, an optimistic scendoo
Aaccel erated I n v e)s anthean pessinistic scenariarnigs tbd gersadt i n g
i nv e s} Tne lattedcenariooffers some cluesaboutthe impact of different intangible
investment scenarios on the growth performance of the Dutch economy

ll. Private and public investment in intangibles

Before weturn to intangible capital in the Netherlandan explanation of the difference
between investment and expenditiserequired The System of National Accounts (SNA

1993 recommends that an expenditure that has-lasting effects should be treated as an
investment whee the acquisition or own account production of an asset is concerned. The
convention is that if the spendingrefits the spender for more than one year, the spending is
an investment (CHS, 2005). Treating expenditures on intangibles as investments also makes
economic sense from a business strategy point of view. Outlays on software, R&D,
advertising, training, @ani zati onal capital, etc. , are cr
market presence in future years, by reducingscastl raising profits beyond the current
accounting period. Similarly, such investments are carried out with the expectatitimethat

will increase the future profit of a firm, an expectation that has been validated stuthes

that examinghe positive correlation between R&D and patents and stock prices (Hall, 1999).
Moreover, marketing intangibles (brand equity, customer setiisfg determine whether or

not a firm is competitive in the long run.



In a series of reports (van Rooijetorsten et al.,, 2008a; van Rooijelorsten et al., 2008b;

and CBS, 2009), Statistics Netherlands has focused on the measurement and analysis of
intangible investment in the Netherlands. Van Roekiemsten et al. (2008a) disceskin

detail conceptual and measurement issues and present time series of investment in intangibles
(including by industryuntil 2004. Van RooijetHorsten et al. (2008b) uptkd the estimates

through 2005. The latest publication from Statistics Netherlands (CBS, 2009) publishes
preliminary investments in intangiblep to 2008. TheCBS studyconcludes that the Dutch
commercial sector invested 9pkrcentof GDP (48.9billion euros) in intangible assets in

2006. Table 1 summarizes the results from van Ark et al. (2009) and CBS (2009).

In order to estimate how much the Dutch economy invested in intangible assets in 2008, we
extenad the numberfor the commercial sector uség van RooijerHorsten et al. (2008a)

and CBS (2009)o include intangible investment by the Dutch public sector. For the
commercial sector, we largely follow the methodology laid out by Corrado, Hulten and Sichel
(2005, 2006, 2009) and van Rooiklorsten € al. (2008a).The primary difference frorthe

latter studyis thatwe use a different definition of the commercial set¢t@anthat used by

CBS. Whil e CBS excloudeschioahereandest aites a
movables and private housét® with employed persons, from the commercial sector, we

have included this category in our analysWe distinguish between the commercial sector

and the aggregate economy as follows:

Industry classification:

1. Agriculture, forestry and fishing Commerciasector
2. Mining and quarrying Commercial sector
3. Manufacturing Commercial sector
4, Electricity, gas and water supply Commercial sector
5. Construction Commercial sector
6. Trade, hotels, restaurants and repair Commercial sector
7. Transport, storage and commuation Commercial sector
8. Financial and business activities Commercial sector
9. General government Public sector

10. Care and other service activities Commercial sector
11. Other industries Commercial sector

1 CBS justifies the exclusion of other industries witle targument that output and inputs are not measured
independently in these industries. For the same reason, they exclude the public sector from their analysis.
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We first estimatd how much the Dutch public sectorvested in the traditional CHS
categories of intangibles (computerized information, innovative property, and economic
competencies)Our estimates for intangible investment in 2007 and 2008 are preliminary, as
the commercial and the aggregate economy wpproximated according to their shares of
the total economy GDP in 2006We then addd public investment in intangibles to the
traditional CHS categories and education to arrive at investment in intangibles for the whole
economy. To our knowledge, no retestudy has combined public spending in knowledge

and intangibles with measures for the commercial sector for theNaids.

Measuring intangible investment
As no formal statistical framework for the comprehensive measurement of intangibles exists

we had to resolve aumberof problems to obtain these estimatésey should therefore be

consideregreliminary findingsrather than definitive measurements.

Public R&D
De Haan and van Rooijaforsten (2004) and Tanriseven et al. (2008) emphasize that the

capitalzation process (i.e., transforming expenditure into investments) aims at identifying the
part of R&D output that leads to the creation of a knowledge asset in the sense of the System
of National AccountsBut is a broader capital concepihat includes knowledge capital
without any form of enforceable ownership rights desirabler example, the government is

not necessarily the owner tife knowledge that it creates in the public domain, even when it

is financed and performed by the government. Timasownership rights can be enforced
when the knowledge is made freely available. Tanriseven et al. (2008) disdhss
conflicting views in the literaturabouthow R&D without enforceable ownership should be
treated.According to their 2008 reportrgponentsof the inclusion of R&D output without
enforceable ownership rights in the capital concept argue that the fact that the ownership
rights cannot be enforced does not change the asset nature oflR&pdraw a parallel to

roads anather public asgs, which are also considered as an asset owned by the government
on behalf of the community even though the services are provided at no dhiasgsters to

this ideapoint out thatroads could be sold and still be still owned by the public sector. This

would not be possible for knowledge once it has been made freely accessible to the public.
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There has been great dealof debate whether or not public R&D should be regarded as
investment. Statistics Netherlands and others have argued that ahéastcesof public

R&D thatare not used in the production process of the owner, gggculturetechnology
research by universitigbatis not used in the productigrocess of the government) should

not be capitalizedFrom this point of viewpublic R&D violates the definition of a fixed
assed an asset that is used in the production process for more than one year and generates
benefits to its ownér usedby the System of National Accoun#sccording to the EU R&D
Taskforce howeverall R&D should be capalized except for markdR&D used in the R&D
industry (that is, ISIC 73 in the 19@Bassification). The latter is in all cas@sibcontracting

and is therefore intermediate consumption in the production of R&D. The relevant OECD
Manual Handbook on Deving Capital Measuresf Intellectual Propertyroduct$ has also
adopted this view. This position has also been adopted by the ISWGNA (Intersecretariat
Working Group on National Accounts) and will therefore be included in the European System
of Accounts.In the near futureall EU countries (including the Netherlands) will capitab#

R&D except for markeR&D used in the R&D industry.

We therefore deviate fron€ B S definition and follow the new international guidelines
described aboveWe treatfiuse of other R&D by general governmeénand figovernment
consumptiorof nonmarket R&D) as public R&D andinvestment in R&D on own account
in all industries excluding publicand finvestment in other R&D in all industries excluding
publico as commercial seatdR&D. We exclude R&D in the R&D industry (outsourced R&D
that is incorporated in other R&Dmeant for sale to other industries than the R&D industry)

from our estimates.

Overlap issues concerning R&D
1. Software with R&D Besides being a tool includ&d the total R&D expenditure, software

may also behe subject of R&D (software R&D). This overlagnly arises when internally
produced software is tak into account.Expenditures for the development of internal

software may be substantial and have tosbbtracted when investments in software are

2 For a detailed discussion, see CBS (2009).

¥ R&D outsourced by the R&D industry to other imsthies is also included in our measure. Our output is not

only based on expenditure alone, as sales and purchases by industry are taken directly from the R&D survey.
R&D output in the R&D industry (including the outsourced R&D) is partly consumed by therae
government industry and partly used by other industries. Because both parts are capitalized, all R&D
investments are taken into account in the calculations.
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estimated. Van RooijeRlorsten et al. (2008a¢mphasize that empirical evidence for the
Netherlands indicates a substantial overlap between R&D and computer software
development, and a double count in the grossdfcapital formation figures of the national
accounts may be caused through the capitalization of R&D ouBatih the Dutch R&D

survey for enterprises and the survey for research institutes therefore included a question on
the percentage of total R&DHaur input that is devoted to ICT (in falme equivalents].

This percentage is used to subtract software R&D from-awoount R&D investment to

avoid double counting.

2. R&D with education There are two overlap issues between R&D and educaticordng

to Croes(2000). First, training can be a spiff or result of investment in R&D. R&D
employees are likely to experience training hyding solutions As training is related to

many other activities in the creation of knowledge, it is linked to alenesty intangible and

is hard to capture. The second andren importantoverlap arises becauseany R&D
expendituresare already included in public educational expenditure. In general, a correction
(subtracting R&D expenditures in higher education froraltptiblic expenditure) may lead to

an underestimation of total public educational expenditures. Nevertheless, Croes (2000) chose
to subtract higher education R&D for all countries (including the Netherladdspite the

fact that this could lead to undstenation for investments in education.

For the purposes of this reporth@n we calculated educational expenditures for tertiary
education, we deducted the overlapping R&D expenditures by higher education institutions

from public expenditures on tertiaeglucation.

Education
Economists assume that individuals choose the level of education resulting in the highest level

of lifetime wealth (e.g.leisure activities or earnings). Thus, education can be regarded as an
investmentmadeearly in life in orderto maximizes t u d e n tstandardlofalivirg rand
quality of life. Students attending institutions of higher education derive a wide range of

monetary and nonmonetary benefits.

* This question was only included for a few years, the last time being 2001.

® See, for exaple, Chen and Chevalier (2008), Fang (2006) and Harmon et al. (2003).
12



Our measure for investment @ducationonly distinguishes between expetugée on primary,
secondary and tertiary education. In general, expenditure on education comprises all expenses
on labour (teachers and other personnel) and all intermediate consumption. For capital such as
buildings, only the consumption of fixed capitaltaken into account. This is in accordance

with the SNA, which states that nonmarket production should be valued as the sum of labour
cost, intermediate consumption and consumption of fixed c&pamary education includes
kindergartens and primary fsmols (.e., everything untilyou are 12). Tertiary education
includes researchuniversities anduniversities of professional educatiofBOs). The
remainder of subsidized echtion (high schools antiddle-level applied educatiorMBOSs),

which represenintermediate vocational education) is classified as secondary education.

Results and comparison with estimates from Statistics Netherlands
In Table 2, we present investment in intangible investment in the Dutch commercial sector,

public sector, and theted economy in 2000, 2004, 2006, and 2008 in million euros (current
prices). InTable 3, we present the same estimatesaggercentag®ef currentprice GDP.
Appendix Table A.1contains investment in intangibles in constant 2006 pricesekables
show hat public spending in intangibles is consideyaldwer than spending in the
commercial sectorn 2008, btal intangible spending in the commercial sector amoutated
49,394 nillion euros and 34,76@illion euros whichincludeseducation in the publicestor
(9,798 nillion euros excluding education). This is equal to ®&centof GDP for
commercial intangibles in 2008 and p&rcentof GDP (1.7percentexcluding education) for
public intangible spending. With education taken into account, the Dubctomy invested a
total of 14.2percentof GDP in intangibles in 2008 (without educatidnis 10 percen}. Due

to the different definition of the commercial sector and public R&D our results for spending
in the traditional CHS categories in the total emag are 0.7% higher compared to those of
Statistics Netherlands in 2008 (CBS, 2009).

Our estimates of R&D for the total economy (consisting of the commercial sector and the
public sector) are considerably higher comparedhttse created bZBS because fothe

di fferent treatment of public R&D. Statistic
by the gener al government o as an i nvest men

government consumption of nanarket R&D that is produced by the R&D indhys(general

® From a growth accounting perspective, this means effectively that the discount rate is set to O percent.
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government including universitie§)We deviate from the definition used by CBS and follow

the new international guidelines as described above. Thus, we treat 'use of other R&D by
general governmerghdgovernment consumption as public R&Dddmvestment in R&D on

own account in all industries excluding public' and ‘'investment in other R&D in all industries
excluding public' as commercial sector R&D. We also exclude m&kE in the R&D
industry (outsourced R&D that is incorporated in ofR&D meant for sale to other industries

than the R&D industry) from our estimates.

The composition of intangible assets for the commercial sector, public sector and total
economy is also shown ifiable 4and Figures 1 and 2% In both sectors, computerized
information is the smallest part of intangible investment. Its sbatetal investmentas
continuously grow in the commercial sector since the Aig90s, whereas computerized
information in the public sectdnasremained constant over the same peribde Dutch
private sector invested only lgercentof GDP in computerized information in 2008.
Economic competengyat about 60 percent of total intangible investment and about 5 percent
of GDP, is the largest part of intangible investment in the comraksgctor As expected,
educational investment is dominant in the government seatoounting for 72ercentof

total intangible investment in 2008 (4$2rcentof GDP)andfollowed by innovative property.

lll. Growth accounting

In addition to providig an adequate measure of public and private intangible investment in
the Netherlands, another goal of this study is to measure the contribution of intangible
investment as a source of economic growth. Thus, we intelgtla@emeasurediscussed
aboveinto a growth accounting frameworthat provides a picture of how much factors of
production (such as labour and capital) contributedmnomic growthbut hardly considers
intangible assetSAs intangibles create output and increase in importance over Ligyeatld

" As discussed abovefter a revision of their system, CBS will only exclud&R purchases in the R&D
industry in the future. Thus, all R&D use in the general government industry, R&D use by universities and the
use of nonmarket R&D by the general government (now regarded as government consumption) will be
capitalized henceforth.

® The development of computerized information, innovative property, economic competencies and education in
the total economy in constant 2006 prices between 1987 and 2008 is shown in Figure 3.

® When using GDP as an output concept, the contributiontefriediates (such as energy, materials and service
inputs)are not accounted for. In many growth accounting studieasuares of labour input such as hours worked

or total employmenare often adjusted fahanges in averadabour compositionThe labar compositionindex
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to GDP growth. In contrast, when ignoringtangible asset&e usuallyoverstate multifactor
productivity (MFP)growth and the contribution ¢éngible capital anéhbour compositiorto

GDP growth. Adding intangible assets usually decreases theilmation of MFP growth
because the contribution of intangible assets is no longer hidden in the MFP residual. Adding
intangible assets decreases the contribution of tangible capital and labour growth because

their compensation shares decrease.

Whereas arincreasing number of studies focus on investment in intangible assets in the
private sector and its contribution to economic growth, the analysis of the impact of public
investment in innovation and knowledge on growth is still underdeveloped, includihg i
Netherlands. In this studwe have madsome adjustments to the standard growth accounting
model for the private sector to compute growth accounts for the total economy that comprise

the public sector.

There are several issues that have to be datiltwhen growth accounts include the public
sector. For example, there are spillover effects from public investments on private economy
growth that are not internalized by private agents atirefore provide a growth bonus
beyond what is actually meagd. On the other hand, the risk that public investment in
intangibles crowds out the possible effect of private investment (i.e., overstating the impact on
growth) should not be undsated

Sources, assumptions and methodology

To obtain measures for put and noACT inputs and separate the commercial sector from
the total economy, weisedthe EU KLEMS database (November 2009 releasd)jich
provides value added, total hours worked and total labour compensation by irfdustry
1995 t02007. To computgrowth accounts u to 2008, we extrapolated the available time
series with information from the latest national accounts. As labour inputdsemniésrms of
hours workedoy high-, medium and lowskilled labour ad their compensatiah were only
available util 2005 in the EU KLEMS March 2008 releaséhe missing observations for
2006 2008 were extrapolated accordingly.

in this studyis constructed on the basis of weighted measures of differentesigllgroupings in the labor force.

It is theweighted summation of the percentage of labor force in low, medium and high skill levels with relative
wages beingveights for the three skill levels respectively (lpwedium or high-skilled labor compensation as

a share in total labor compensation).
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The data sources for investment and the stock of tangible assets is EU KLEMS from 1995 to
2007 and extrapolated figures for 2008. We meagswo groups of tangible assets. ICT
tangible assets include computing equipment and communications equipment (software is
included with intangible assets). N6@T tangible assets include nonresidential buildings and
other tangible assets. We exclude destial structures because they are not used in
production. EU KLEMS also provides data on the investment and stock of software. The data

source of education for the total economy estimates is Statistics Nethé@& s

A number of computational stepse needed to transform the data on intangible investments

into the capital stocks and capital service prices. We asgerpetual inventory method to

measure the stocks of intangible capital. This step indddvd di ng each year 6s |
eachtypeof i ntangible to the depreciated amount
use a geometric depreciation pattern for all tangible and intangible assets, which is also the
common depreciation technique for the perpetual inventory method in theuhgéerat

Table 5shows the values of atlf the depreciation rates applieRelatively little is known

about depreciation for intangibles, so we folemthe assumptions by CHS (2006, 2009) and
van Ark et al. (2009), which use an annual rate of 31.5 pereenbmputerized information,

60 percent for advertising and 40 percent for firm specific resources. Depreciation rates for
R&D capital areextensivelydiscussed in the literaturevherereported depreciation rates
range from 5 percent to 25 percéha 15 percent depreciation rate for R&D is widely used

in the literature (Griliches, 2000; Mead, 2007). We dedidtem CHS and van Ark et al.
(2009)by usinga depreciation rate of 15 percantstead of 20 percerfor R&D.

For each asset type, we creatdéiahcapital stocks in the beginning year, whighour case
is 1995, by cumulating investments over previous years. Given the relatively high
depreciation rates for intangibles, most of each investment is depreciated away within five
years, so it is dficient to extrapolate the investment series back to 1®ucation is

depreciated over 40 years, isvestment in primary, secondary and tertiary education had to

10 Estimates by Coe and Helpman (1995) and Coe et al. (2009) are at the lower end of 5 percent depreciation rate
for R&D, Nadiri and Prucha (1996) offer a figure of 12 percent, Bernstein and Mamuneas (2004) find a
depreciation rate for the United States of 18 percent and Pakes and Schankerman (1986) obtain a depreciation
rate for R&D of 25 percent.
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be reconstructed back the 1950s to construct the educational capital*5toc&sntrastto

other assetswe dd not immediately depreciate the educational stock but comsidee
average time between the investment and the time it pays off through providing capital
servicesWe assume that primary educatiowill pay off after 9 yearandinvestmentin a
12-yearold pupil will provide output to the labour market after approximatély25years.

The gestation for secondary schoolingsig years because a I8 year old will see
investment paid off after between 2 and 9 yehrgestmentn a 2-yearold student athe

tertiary level will pay off after abouhreeyears.

Primary, secondary and tertiaegucational levelsire weightedifferently within the share
for human capitatiefined byvan Ark and de Haan (2000primary, secondary andrteary
educatioal levels areweighted at 1.0, 1.4 and 2.@espectively, in line with evidence on
relative earning differentials. All factor shares for the total econtirat/includeintangibles
addup to 1.33 and..12 for the commercial sector. TablesGows the factor shares for the
total economy and the average factor shares from 1988 to 2008 for the commercial sector.

The next step in our calculatiomsas to compute the user cost of each asset type, including
intangibles. The user cost is made uphaf tate of return, the depreciation rate and a capital
gains term. For the rate of retunve assume the same rate for intangible capital as for
tangible capital, assuming that businesses arbitrage their investments across all types of
capital and investin each type until the rate of return for all assets is equal (CHS 2009,
footnote 23, p. 677 The income accruing to each type of capital in each wearthen

found by multiplying the quantity of stock by the corresponding user Eadibwing this

step the cost sharesoaldthen be calculated.

The resulting cost sharegere used as weights for the commercial sedimr which we
assumd constant returns to scale. We apglweights based on the Mankiw, Romer and Well

(MRW, 1992) approachwhich includes the effect of education. However, in contrast to

™ A vintage depreciatin pattern (slower in the beginning and faster later on) of education seems to be plausible
for education as old knowledge becomes less relevant and is compensated for by worker training. However, a
vintage depreciation pattern for education is technicdifficult to combine with a geometric depreciation
profile. As we choose not to use two different depreciation models for one asset, we depreciated primary,
secondary and tertiary education geometrically (as for all other assets) over 40 years.

12 Of course he rates of returns can vary, depending on the risk. Since investment in R&D is riskier than
investment in tangible capital, the expected rate of return on R&D capital is higher than on tangible capital. We
have abstained from that additional complgxit the computations here.
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MRW, who assigneda 1/3 share to human capital (excluding primary and secondary
education),the weight for human capital here is 4@hich is supported by most of the
literature onhuman capital (Donsahr and Segers, 2006)e usel 3/9 for physical capital

and 2/9 for raw labouiThe weights for human capital and raw labour in our analysisn&amn

up to a totalweight forlabour compositiomer unit of labour quantity of 2/3 (4/9 + 2/9)he
subcategorie of physical capital are proportionally adjusted according to the commercial
sector cost shares from 1988 2008 which addedup to 1/3. The weights for the total
economy, including intangible capital, are derived by using the proportional shares between
labour compositionphysical capital and intangible capital from the commercial s&tTdre
subcategories of physical capital and intangible capiee again proportionally adjusted
according to their cost shares from 194882008 so that they dded up to the aggregate
weight.

The calculation of the impact of public investment (after adjustment for double counting) on
growth is more complicated. As we assuhtleat public investments will somehow create
spillovers for the economy as a whole (otherwise government should not make these
investments), we litato move beyond the constant returns framework. Tiugsdeviate

from constant returns to scale by adding additional growth effects derived from external
effects. These effects, also referred to @osers, reflect the societal value of investments
that are not directly captured by the investarbp areindividuals investing in education or
businesses investing in intangible assets. The fraction whaat used for R&D in the
commercial sector inctling intangibleswas augmented by 0.12 as in the total economy to
allow for external effects. Albf theliterature shows a strong effect of domestic and foreign
R&D capital onproductivity MFP growth. For example, thelasticities for domestic R&D
found n Coe and Helpman (1995) and Coe et al. (2009) aream@8.10 (with 5percent
depreciation) respectively In the 1995 studythe effect was 0.11 (with 1%ercent
depreciation). Guellec and Van Pottelsberghe (2001, 2afMhdfan elasticity for public
R&D (0.17)that is even higher thahat for private R&D(0.13. In contrast, Donselaar and
Segers (2006)aound private R&D elasticity higher (0.12) than public R&asticity (0.05)

becausehe latteris smaller in size.

13 The weights for the commercial sector including intangibles are shown in the last column of Table 6 .
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The relationship between publiad private R&D investment has also been discussed in the
economic growth and innovation literatur€he primary concerms whether public R&D
spending is complementary and thus additional to private R&D spending or whether it is a
substitutethattends tocrowd out private R&D. Among others, David et al. (2000) and David
and Hall (2000) argue that public funding of R&D can contribute indirectly by
complementing and thus stimulating private R&D expenditures, even as been
undertaken with other purpos@s view. Public R&D expenditure may generate social
benefits in the form of knowledge and training spillovers that cause positive external effects
on the knowledge accumulation of the private sector. They enhance private sector productive
capabilities angpromote R&D investments by firms that lead to technological innovations.
On the other handsome authors havergued that public expenditure might have an adverse
effect on growthby ficrowding outo efficient and potentially profitable private investment.
Even though public investment is mostly assumed to have positive external effects, they
might also cause market failures (Almus and Czarnitzki, 2002). R&D projects that do not
cover the private cost mighiot be carried out even thougiey would have posve effects

to the society. The quantity of innovations may therefore remain below the socially desirable
level. When such projects are carried out, public funding is provided to reduce the price for
private investors. Even if a private investor couldyaut an R&D project usinghis or her

own funds, heor shehas an incentive to apply for public R&D suppartd, thereby sawe
money. If public support is granted, tharfirm might simply substitute public for private

investment.

For education we assmed an external growth effect of 1@ercent which represents
spillovers that go beyond the internalized effects of higher wabas result from
improvements inabour compositiomnd worker training effects that raise restminvesting
firms. The measre of 16percentwas derived from Bassanini and Scarpetta (2001, 2002) and
Arnold et al. (2007), which estimatestandard growth regression using Pooled Mean Group
(PMG) estimators on OECD countri¥s.

14 Bassanini and Scarpetta (2001, 2002) estimate an elasticity of betw@6rbQércent (consensus is 4/9 =

0.44) and Arndl et al. (2007) arrive higher elasticities of between 0.74 and 0.95 for the impact of human capital
(proxied by the average number of years of schooling) on economic growth in the long run. If we assume these
to be the externalities, the effect would bé¢ veeen 0.24 (0.74 1 0.5) and 0. 45
latter is exactly 0.33. If we then deduct the effects from R&D mentioned above, which are 0.17 (0.05+0.12), we
end up with 0.16.
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Results from growth accounting
We construad growth accounts excluding and including intangibles for the commercial

sector and the total economy for the pdriods 19962000, 20002005 and 2005 2008, as
well as for the longer time frames 1992005, 19952008 and 2002008. We also
demonstraté how the intusion of intangibles affects the growth rate @DP in the same

periods®

Table 7shows the contributions of labour, MERdtangible and intangible capital ®G6DP
growth in the total economy, arithble 8shows the contributions of these categoriethéo
commercial sectol’® The contribution of intangible capitalvas broken down in the
subcategorie®f software, innovative property, economic competencies tdthe total
economy education. The contribution of R&D BDP growthwas differentiated intanternal

effects and external effects.

The first observationfrom both tables is that the inclusion of intangibles in general has a
positive effect onGDP growth From 1995to 2008, the inclusion ofntangible assets
increased th&DP growth rate for the@otal economy by 0.23 percentage psifitom 2.75
percent to2.9 percent inTable 7) and by 08 percentage poistfor the commercial sector
(from 3.07 percent t8.25 percenin Table 8)}' Intangibles contributed.4 percenage points

to GDP growth in he total economy between 1995 and 20@8npared tadl.1l percenage
pointsin the commercial sector. The contributionotatputgrowth was highest from 1996

200Q due to the large contribution of softwacapital but diminished afterwards.The
contributon of intangibleswas lower from 2000 to 2005 At the same timemultifactor
productivity growth slowed and, after accounting for intangibles, even tusigthtly

negative for the total economy. During the 202808 periogdmultifactor productivity (MFP)

!> Resullts for contributions to labour productivity growth sihewn in Tables A3 and A4.

18 The following industries are included in our estimates for the commercial sector: Agriculture, hunting, forestry
and fishing; mining and quarrying; total manufacturing; electricity, gas and water supply; construction;
wholesaé and retail trade; hotels and restaurants; transport and storage and communication; financial
intermediation; renting oM& EQ and other business activities; other community, social and personal services;
private households with employed persons; and ggtréorial organizations and bodies (industries AtB, C, D,

E, F, G, H, I, J, 71t74, O, P, Q). To be consistent with our estimates on intangible investment, the commercial
sector also comprises Health and Social Work (industry N). The Total Economyeisgublic administration

and defense, compulsory social security, education, health and social work (industries L, M, N) in addition to the
commercial sector.

" The eceptionperiods are200Q 2005 (for both the total economy and the commercial sector) andi 2008

(for the commercial sector onlyjuring which growth obutputwas slower with intangibles than withoithis

implies that intangible investment has contributed less to the level aftawgrthe coursef these sulperiods.
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acceleratedwhile the contribution of intangible investmerdtabilized Although te
acceleration in MFP growth after 2005 miaypartbe related to a cyclical peak, as can be
observed from the strong accelerationGDP growth, there may also have beebosfive

effects from intangible investment on MFP growth, even though such effects are not tested for

in this study (see Brynjolfsson and Saunders, 2009).

Figures 4 hrough7 graphically presenthe results fronTables 7 and 8. Ifkigures 4 and 6

we shav the contribution of all contributors 8DP growth whereasrigures 5 and 7 gbéct

the subdivision between the contribution from computerized information, innovative property,
economic competencies and education (for the total economy). The lattes figueal that
private R&Dhas the highest impact @utputgrowth within intangible capital.

Statistics Netherlands hamade reference tthe important contribution of intangibles to
output growth in all its publication®ut generally found somewhat lomweontributions from
intangibles(van RooijerHorsten et al., 2008; CBS, 200%or example, according 8BS
studies, intangibles contributed Opgrcentage poistto consolidated output growtfiom
1996to 2000(1.8 percentage pomin the present stugdyf which 0.7 percentage posrefer

to external effects on R&D, which are by definition excluded fromGB& study)and only
0.15 percentfor 2001 2005 (0.6 percentage pomtin the present study, of which 0.4
percentage poistefer to external effeston R&D) However ,just as in the current study, the
CBS studies exhibited a slowdown in the contribution of intangiblaer 2000 The
intangible contributions are highé@m our reportbecause we include a spillover (external)
effect for private R&D, buwe show a similar slowdown for the commercial sector after
2000. This slowdown in the contribution of intangibles, however, is not observed for the total

economy because the contribution of educatiorstetslizedsince 2005.

Van RooijenHorsten et al.(2008) found the largest contribution to consolidated output
growth stemrad from economic competenciesd, more preciselybrand equityin 1996

2000 and organizational structure in 20PQ05. However,if we include the external effects

from private R&D,as in this study, the contribution of intangibles to growth is dominated by
innovative property rather than economic competencies. It should be stressed that the

measurement of external effects is one of the more uncertain estimates in this study.
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IV. Scenarios for future growth and implications

We havedeveloped three different growth trajectories for the Netherlands (base, optimistic

and pessimistic)hich arebased on plausible assumptionsaorange of indicators, including

the effect of demographidevelopments on labour marketnd the number of studentghe

growth rate in tangible andtangibleinvestmentind multfactor productivity growth. For our

scenario developmentve left the growth rates for tangible investment and multifactor
productivity constant relative to those for the 202008 period The scenarios differ oniy

the assumedjrowth rate of the intangible investmeiatsd their contributions to growtfihe

base scenario examines Aunchange@d pfdthdei ci es
optimistic scenarios analyze the effects of
both pessimistic scenarios explore tdA8 I mpac
five scenarioameasure the effects on labour productivitpwith andGDP growth for the

periods 20102015 and 20152020 as well as the average for 262020.

Thebase scenariqTable 9) for the total economy essentiallygletsii b u s i ne sts lats us
is constructed based on te@megrowth accounting approaes above using the 20062008

growth developments as the benchmdér intangible capital, we assume that the growth

ratein real investment in intangibles per hour worked for 22008 applies to the 2010
2020period

We also assmed that total hours wdked growat the same rate as the labour force ag&é63.5

until 2020 and thatinvestments in tangible capitahélabour compositiorand multifactor
produwctivity until 2020 will grow at the average annual growth rate of 2@008. The
projections for thedbour force are derived from Statistics Netherlands (StatLine database).
We adjusted the rise in total expenditure on education for the slowdown 8% }ear olds
relative to the decline in total population. To obtain our estimates of capéahppiled the

same depreciation rates and factor weights as for the growth accounts on a historical basis

(seeTable 5 and columns 2 and8Table 6).

In this scenariopublic and private intangible investments will grow on average 2.8 percent
(11.6 billion euros, including education) and 1.8 perced0@ billion euros) respectively

between 2010 and 2020, and the share of intangibles in total economy GDP will grow from
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just below 15 percent in 2010 tal6.2 percent in 2020Despite the slight increase in
intangbles GDP growthin Table 9slows somewhafior 2010 2020 (.9 percen}, compared
to 2.2 percent fo200Q 2008 Thisis primarily the resut of a decline in the growth of the
labour forceand total working hourdrom 2010to 2020 The growth contribution fo
intangibles remains fairly stalde0.9 percentage pommtfrom 2010 to 2020 versus 1

percentage point from 20@6 2008.

The upper and lowarptimistic scenario(Tables 10 and 1)lconsider accelerated investment
in intangibles. Assumptionsabouttangibke capital,labour compositiorand MFP remain the
same a# the base scenaribut aredifferentfor intangible capital. Both optimistic scenarios
raise the projected share of public intangible investments in GDP from the base scefiario by
percent in 202Qfrom 6.9 percentin the 2020 base scenario in to 78rcen}. The two
scenariogliffer with regardto thar assumptios abouthow private investments will react to
the accelerationf public investment. The upper scenario assumes that intangible ievgstm
in the commercial sectavill grow at the same rate as the public sector until 28B@hwill
lead to a output growth of approximately 2. percentfrom 2010 to 2020. fie lower
optimistic scenario assumesly a 30percentcomplementary effect fromublic investment
on all private intangible expenditureshich means thaabour productivity growthwill be
somewhat lower in the same peridd9 percen}. In the optimistic scenaripgntangibles
contributearound50 percenbf the growth of labour pragttivity.

The pessimistic scenarioassume that intangible expenditures (in constant prices) are kept
constant which wouldresultin a lower level of public intangible investmer(s3.9 billion

eurog or 1.8 percentlower public intangible investments aspercentage d&DP relative to

the base scenarim 202Q The upper pessimistic scenario Tiable 12assumes that only
public expenditureare held constant and that it will work throudle private expenditusdy
reducingthem30 percent For the lowelpessimistic scenario ifable 13, we assume that all
expenditures (public and private) are being held constant. Just as for the optimistic scenarios,
the contributions ofangible capitallabour compositiorand multifactor productivity remain
unchangedin the upper negative scenartbe growth rate ofGDP is0.2 percerdge poing

lower thanthe base scenariand thecontribution of intangiblesleclines from 0.9 percentage
points in the bae scenario to 0.7 percentage psinHowever, the effect of théower

pessimistic scenario on labour productivity growth is quite large, le&sldigy growthto slow
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downfrom 2.2 percent from 200@ 2008 to 1.5ercent from 2010 2020.The contribution
of intangible capital to labour productivityawth alsofalls to an average of 0.percenage
points between 2010 and 2020.

Figure 8illustrates the contribution of labour, MEdphysical and intangible capital for all
scenarios in the 201B020period The scenarios differ only in the contribution of education

and intangibles the contributions of tangible capitdhbour compositionand multifactor
productivity remain unchanged for the positive and negative scenarios compared to the base
scenario.Figure 8 shows how the contribution of intangibles gradually desgedrom the

upper optimistic scenario (1.1 percage poins) to the lower pessimistic scenario .
percenage poing).

Figure 9projects future GDP in constant 2006 prices until 2020 based on the growth rates of
GDP from 2010to 2020in the five scenans. Depending on the choice of the future growth
trajectory, GDP in 2020 could amount @88 billion euros in the base scenar&93 or 703

billion euros in the positive cases, a®@d or 675 billion euros in the worst case scenarios,
compared to 57 billion euros in 2008 (all in 2006 constant prices). Tablalludtrates the
implications of the base, optimistic and pessimistic scenarios for output gains and losses in
constant 2006 prices. Comparing the optimistic scenarios withabe scenarjdhe ouput

gains amounto 15.5billion euros for the upper optimistic scenario &8 billion euros for

the lower optimistic scenario in 2020. This compares with a lo4s8 bfllion euros for the

upper pessimistic scenario a?8.6billion euros for the lower.

We also calculated a very tentative scenario for th@iZZi50periodin order to take account
of the longrun effects of the higher investments in educatfonise in education expenditure
would both generate an increase in lalsompositionin the lorg term and increase the
external effects from education. Keeping other investmamtisother factorsonstant in the
same way we did for the medidt®m scenarios for 2012020, we findanincrease in the
annual average growth @&DP of 1.6 percentwith a contribution of education of 87
percentage poistandof laborcompositionof 0.38 percerstge poins (Table 15) GDP growth
from 2010to 2050 slows to 1.@ercentas labor growth (hours worked) declines faster after

202Q but the contribution of intaiiges stays about the saps® the intensity of intangibles
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actually increases. Of course, this ldegm scenario is very uncertain and dependent on

many more factors than the growth rate of the labour force and the rise in intangibles.

V. Conclusions

This study is concerned with the contribution of innovation and knowledgasipcurrent
and fuure growth We measurechow much the commercial sector and the total economy in
the Netherlands invested in intangible assets up to 206l spending inintangibles
amounéd to 84.2 billion euroin 2008 which equals 14.percentof GDP. For the same
period, the commercial sector amaded to 49 billion euros(8.3 percentof GDP) and the
public sectomamounted td5 billion euros(5.9 percentof GDP) including educationwhich

accounts for 2Billion euros.

Economic competencgyt about 60 percenf total intangible investmenis the largest part of
intangible investment in the commercial sector and abqeréentof GDP. Computerized
information is the mallest part of intangible investmefit4 percentof GDP), and innovative
property accounts for slightly more (1pércentof GDP) In the public sector, innovative
property (0.8 percentof GDP) was relatively more important thamd other categories
(computerized information and economic competencies), duliicational investment is
obviously thedominantsource of intangible investmenthe latteraccounéd for 72 percent

of total intangible investmeim the governmental sector in 2008 (p&rcentof GDP).

Using the growth accounting methodologwe computed the contributions of labour, physical
capital and intangible capital to economic growth in the Dutch commercial sector and total
economy. The inclusion of intangibles in general has a positivetefie GDP growth.
Intangibles contributed.4 percenage poing to GDP growth for the total economy be®en

1995 and 2008compared to 1.}ercenage poins in the commercial sector. Thgrowth
contribution of intangibles was highest from 19862000 which was followed by aecline

and then &light increase again 2005

In addition to the aggregate contributions of intangibles and knowledge to growth, we have
also demonstrated the growth contributions of the individual components of intangiblé capita

and different segments of the econoryith regard to public intangiblesdecation and
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public R&D (including internal and external effects) account for approximatelytiura of

the contribution of all intangible investment to growth, whereas comnheegitor intangibles
account for therest Within the commercial sector, the largest contributicosne from
investment in economic competencies, including workforce training, organizational

innovation and marketing and branding.

Finally, we developed tkee scenarios for future growth based on plausible assumptions

the growth pattern of the latter contributors and its implications for government expenditures
unt il 2020. We di f f e raswnd u dsaescermmofwav epénmistica A b u ¢
scerarios(faccel er at ed i n v)easditwog@essimisticrscenasi(i atha@ g b & tis 10 ¢
i nvest ment )i Accordimgtteahe ¢pdsd dcenari®DP growth slows somewhat
from 2010 to 2020 (ust below 1.9 percent compared to 206R008 @.2 percen), as the
contribution oflabour input to growth decline¥he intensity of intangibles and other capital

per unit of labour however,slightly increasesA 1 percent higher investment in public
intangibles as a percentage of GDP compared to the baseicaari&r2020 leads to &DP
growthrate of approximately 2.fiercentfrom 2010 to 2020 in the upper optimistic scenario
anda 1.9 percentgrowth rate in the lower optimistic scenaioe., a positive effect of about
0.1to 0.2 percent growtin GDP peryeal). On the other side of the spectrum, the effect of the
pessimistic scenarios on GDP growshquite large. A stalling in the growth of intangibles
below the current growthate could lower GDP growth by almost 0.4 percent from 2610
202Q relative b the base scenaritn order to take accourdf the longrun effects of the
higher investments in educatiowe also calculatka long-run base eenariofor the 200i

2050 period While the results of such long term scenarios should be interpreted as very
tentative, it suggest th&DP growthis likely to slow as labor growth (hours workedjll
continue todecline after 2020Meanwhile, the contribution of intangibles to growth will only
strengthen further to 0.9 percentage point ouf of the projectechiGlaaverage growth in
GDP from 20162050.

These results imply that an accelerated investment in public intangidle to 7 billion

eurcs extra annuallyby 2020)can generate significant additiof@DP3 up to an additional
benefit of 15.5 billion eurcs or 2.2 percent of theGDP leveld by 2020. In other words, an

extra euro invested in public intangible capital, can add three times as many euros in GDP.

However, much will depend on the willingness dhd ability of the commercialsectorto
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match publidntangible euros. If the private sector only raige intangibles investment by 30
percentof theg o v e r n imoeeask, Ghe effect would be much smadlad each additional
euro of intangible in 2020 would only raise GDP by about the same ankmeqirg public
intangible investmerntonstant in real ternmuld havea devastatingmpacton GDP creating
a loss of betweeh3 billion to more thar24 billion euros by 2020andtake off as much a8.6
percent of the GDP level.

Investment in intangiblesherefore,is a key part of keeping the growth of the Dutch economy
on track, and a slowdown or ceasing of thereation of intangible capital would seriously
affecteconomic stabty . An accelerated investment in public intangibles, notably education
and public R&D, by 7 billion euro per year by 2020 could raise GDP growth permanently,
provided thecommercialsector is able and willing to step up their investments to the same
degree While investment in public intangibles is an important factor in raittiegpotential

for faster growth, the overall business environnwititdetermine ifthe commercial sectas
ableto strengthen and exploit their own capabilities in this field to realize this potential.
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Tables and Figures

Table 1: Intangible Investment in the Market Sector in 2006 (ascentage of GDP)

DE FR IT ES UK us AT cz DK GR SK NL
Type of Investment 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006
1. Computerized information 073 142 064 079 155 161 089 0.71 187 034 037 14
a) Software 0.71 137 0.63 0.76 0.00 085 0.71 185 0.33 0.37
b) Databases 0.02 0.05 0.01 0.03 0.00 0.04 001 003 001 O
2. Innovative property 359 318 221 278 316 437 314 28 306 062 176 1.9
a) R&D* 172 13 058 0.63 1.07 174 103 168 0.18 021 1.0
b) Mineral expl. and evaluation| 0.01 0.04 0.09 0.04 0.04 } 2.25 - - - - - 0.0
c) Copyright and license costs | 0.21 031 0.1 0.18 0.22 0.1 0.04 0.16 0.02 0.04
d) Dev. costs in financialind. | 0.75 0.6 058 052 0.07 (212 0.63 055 054 016 0.37( 0.9
e) New arch. and engin. designf| 0.9 093 0.86 141 1.74 0.66 1.18 0.69 0.27 1.15
3. Economic competencies 284 33 219 19 584 550 242 293 293 063 239 57
a) Brand equity 056 099 071 042 115 147 025 137 063 015 104 22
Advertising expenditure 041 0.73 047 0.19 091 0.15 094 0.36 0.08 0.46
Market research 015 0.26 024 023 0.24 0.11 043 0.27 0.06 0.59
b) Firmspecific HC 129 151 102 081 254 0.79 063 149 019 051 11
Continuing voc. training 065 125 0.71 0.71 046 0.63 1.07 0.17 0.51
Apprentice training 064 026 032 01 403 0.33 0 0.42 0.02 0
¢) Organizational structure 1 081 045 0.68 214 138 093 081 029 083 24
Purchased 054 032 0.15 0.27 0.1 093 0.26 045 0.06 0.25
Own account 046 049 03 041 163 0.44 067 0.36 0.23 0.58
Total Investment 716 7.9 5.04 547 1054 1148 646 645 7.86 159 453 9.1
pro memoria
Total Spending 755 851 543 570 11.56 6.67 7.24 819 170 4.98

Sources: van Ark et al. (2009) and CBS (2009)
Note: *R&D includes socialisaces and the humanities.
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Table 2: Intangible InvestmentMillion euros (Current Prices)

Commercial Sector Public Sector Total Economy
2000 2004 2006  2008* 2000 2004 2006  2008* 2000 2004 2006  2008*
Computerized information 5,526 5,730 6,724 8,319 600 714 986 1,220 6,126 6,444 7,710 9,539
Software and Databases 5,526 5,730 6,724 8,319 600 714 986 1,220 6,126 6,444 7,710 9,539
Innovative property 7,519 8,237 9,503 10,144 3,426 4,093 4,620 4,932| 10,945 12,330 14,123 15,076
a) R&D including social science and humanities 4,239 5,021 5,203 5571 2,804 3,369 3,823 4,094 7,043 8,390 9,026 9,664
R&D in the financial industry 361 326 407 436 361 326 407 436
b) Mineral exploration and evaluation 208 195 250 210 208 195 250 210
c) Other innovative property 3,072 3,021 4,050 4,347 622 724 797 855 3,694 3,745 4,846 5,202
Copyright and license costs 847 731 1,373 1,219 847 731 1,373 1,219
New architectural and engineering designs 2,225 2,290 2,677 3,070 622 724 797 914 2,847 3,014 3,473 3,983
Economic competencies 24,350 26,637 27,659 30,931 2,634 2,771 3,261 3,646 | 26,984 29,408 30,920 34,577
a) Brand equity 10,694 11,473 11,993 13,116 110 140 154 168| 10,804 11,614 12,147 13,284
Advertising expenditure 9,666 10,334 10,858 11,825 60 75 88 96 9,726 10,410 10,946 11,920
Market research 1,028 1,139 1,136 1,289 50 65 66 74 1,078 1,204 1,201 1,363
b) Firm-specific human capital 3,454 4,043 3,882 4,397 1,712 1,672 2,141 2,425 5,166 5,715 6,024 6,823
Direct firm expenses 1,679 1,897 1,797 2,035 631 619 781 884 2,310 2,516 2,577 2,919
Wage and salary costs of employee time 1,775 2,146 2,086 2,362 1,081 1,053 1,361 1,541 2,856 3,199 3,447 3,904
¢) Organizational structure 10,201 11,121 11,783 13,375 812 959 966 1,096| 11,014 12,080 12,749 14,471
Purchased 5,237 6,041 7,041 7,992 255 344 407 462 5,492 6,385 7,448 8,454
Own account 4,964 5,080 4,742 5,383 557 615 559 634| 5,521 5,695 5,301 6,017
Total - CHS categories 37,395 40,604 43,886 49,394 6,660 7,578 8,867 9,798 | 44,055 48,182 52,752 59,192
Education 16,238 20,929 22,418 24,965| 16,238 20,929 22,418 24,965
Primary / Secondary 13,631 17,723 18,984 21,046| 13,631 17,723 18,984 21,046
Tertiary 2,607 3,206 3,434 3,919 2,607 3,206 3,434 3,919
Total 37,395 40,604 43,886 49,394| 22,898 28,507 31,285 34,763| 60,293 69,111 75,170 84,157

Notes: *Preliminary results fo2007 and 2008, which include approximation of the commercial and public sectors according to shares of total economy in
2006.

Commercial sector also incluslether industries and health care

Data source: Statistics Netherlands
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Table 3: Intangible InvestmentPercentage of GDP (Current Prices)

Commercial Sector Public Sector Total Economy
2000 2004 2006  2008* 2000 2004 2006  2008* 2000 2004 2006  2008*
Computerized information 1.32 1.17 1.24 1.40 0.14 0.15 0.18 0.20 1.47 1.31 1.43 1.60
Software and Databases 1.32 1.17 1.24 1.40 0.14 0.15 0.18 0.20 1.47 1.31 1.43 1.60
Innovative property 1.80 1.68 1.76 1.71 0.82 0.83 0.86 0.86 2.62 2.51 2.61 2.57
a) R&D including social science and humanities 1.01 1.02 0.96 0.96 0.67 0.69 0.71 0.70 1.69 1.71 1.67 1.66
R&D in the financial industry 0.09 0.07 0.08 0.07 0.09 0.07 0.08 0.07
b) Mineral exploration and evaluation 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.04
c) Other innovative property 0.74 0.62 0.75 0.72 0.15 0.15 0.15 0.15 0.88 0.76 0.90 0.87
Copyright and license costs 0.20 0.15 0.25 0.20 0.20 0.15 0.25 0.20
New architectural and engineering designs 0.53 0.47 0.50 0.52 0.15 0.15 0.15 0.15 0.68 0.61 0.64 0.67
Economic competencies 5.83 5.42 5.12 5.18 0.63 0.56 0.60 0.62 6.46 5.99 5.72 5.80
a) Brand equity 2.56 2.34 2.22 2.20 0.03 0.03 0.03 0.03 2.59 2.36 2.25 2.23
Advertising expenditure 2.31 2.10 2.01 1.98 0.01 0.02 0.02 0.02 2.33 2.12 2.03 2.00
Market research 0.25 0.23 0.21 0.22 0.01 0.01 0.01 0.01 0.26 0.25 0.22 0.23
b) Firm-specific human capital 0.83 0.82 0.72 0.74 0.41 0.34 0.40 0.41 1.24 1.16 1.12 1.14
Direct firm expenses 0.40 0.39 0.33 0.34 0.15 0.13 0.14 0.15 0.55 0.51 0.48 0.49
Wage and salary costs of employee time 0.42 0.44 0.39 0.40 0.26 0.21 0.25 0.26 0.68 0.65 0.64 0.66
c¢) Organizational structure 2.44 2.26 2.18 2.24 0.19 0.20 0.18 0.18 2.64 2.46 2.36 2.43
Purchased 1.25 1.23 1.30 1.34 0.06 0.07 0.08 0.08 1.31 1.30 1.38 1.42
Own account 1.19 1.03 0.88 0.90 0.13 0.13 0.10 0.11 1.32 1.16 0.98 1.01
Total - CHS categories 8.95 8.27 8.12 8.29 1.59 1.54 1.64 1.68 10.54 9.81 9.77 9.97
Education 3.89 4.26 4.15 4.19 3.89 4.26 4.15 4.19
Primary / Secondary 3.26 3.61 3.51 3.53 3.26 3.61 3.51 3.53
Tertiary 0.62 0.65 0.64 0.66 0.62 0.65 0.64 0.66
Total 8.95 8.27 8.12 8.29 5.48 5.80 5.79 5.87 14.43 14.07 1391 14.16

Notes: *Preliminary results for2007 and 2008, which include approximation of the commercial and public sectors according to shares of total economy in
2006.

Commercial sector also includes other industries and health care

Daa source: Statistics Netherlands
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Table 4: Composition of Intangible Investment (Percageof Total Intangible Investment)

COMMERCIAL PUBLIC TOTAL
SECTOR SECTOR ECONOMY

S 8 | s g S 4

I S = S I 'S

= 5 | & 5 £ 5

5 2 2 E 2 2 5 g 2

2 = 1) S o 1) N o 1)

c 8_ Q =t = Q = = o

(@] IS = o e @) e

© = o ° = o 9 — O

N . © N ¢ O I a o
S Q S Q = o © =
g £ E|28 £ E 2|8 £ E 2
2 > 2 s > 2 S g > 2 S
e o o S o o S S o o S
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(@) = L (@) £ L L (@) £ Ll |
1987 8 29 64 2 16 10 72 5 23 38 34
1988 7 36 58 2 16 10 72 5 27 36 32
1989 9 29 63 2 16 10 71 6 23 39 32
1990 9 28 63 2 19 10 69 6 24 40 30
1991 9 26 64 2 19 11 67 6 23 41 29
1992 10 26 64 2 18 13 67 6 23 41 30
1993 10 23 67 2 19 12 67 6 21 43 30
1994 9 22 69 2 18 12 69 6 20 44 30
1995 9 24 68 1 18 13 68 6 21 44 30
1996 9 26 65 2 18 12 67 6 23 43 28
1997 10 24 65 3 17 12 68 7 22 44 27
1998 13 24 63 3 17 12 68 9 21 44 26
1999 13 24 63 3 16 11 69 10 21 43 26
2000 15 20 65 3 15 12 71 10 18 45 27
2001 15 19 66 3 15 11 72 10 17 45 28
2002 14 20 66 3 14 11 72 9 18 44 29
2003 14 21 66 3 15 11 72 9 18 43 30
2004 14 20 66 3 14 10 73 9 18 43 30
2005 15 20 65 3 14 10 73 10 18 42 30
2006 15 22 63 3 15 10 72 10 19 41 30
2007~ 15 21 63 3 14 11 72 10 18 41 30
2008* 17 21 63 4 14 10 72 11 18 41 30
Average 15 20 65 3 15 11 72 10 18 43 29

Notes: * Preliminary raults for 2007 and 2008, which include an approximation of the commercial
and public sectors according to shares of total economy in 2006.

Commercial sector also includes other industries and health care

Data source: Statistics Netherlands.
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Table 5: Depeciation Rates for Growth Accounting

Asset Depreciation Rate

Intangible Assets

Software and databases 0.315
R&D 0.15
Copyright and license costs 0.2
Development costs in financial industry 0.2
New architectural and engineering designs 0.2
Advetising expenditure 0.6
Market research 0.6
Firm-specific human capital 0.4
Organizational structure 0.4
Primary education 0.025
Secondary education 0.025
Tertiary education 0.025

Tangible Assets

Computing equipment (IT) 0.315
Communications equipmerfCT) 0.115
Transport equipment (TraEq) 0.185
Other machinery and equipment (OMach) 0.123
Nonresident structures (OCon) 0.032

Other assets. (Other) 0.123




Table 6: Factoweights¢ Total Economy

Total Economy Commercial Sector

Excluding Including  Excluding Including
Intangibles Intangibles Intangibles Intangibles
Labour composition 0.667 0.633 0.714 0.633
Tangible Assets
Computing equipment (IT) 0.015 0.012 0.012 0.011
Communications equipment (CT) 0.011 0.008 0.011 0.010
Transport equipment (TraEq) 0.045 0.036 0.045 0.039
Other machinery aneéquipment (OMach) 0.065 0.051 0.070 0.060
Nonresident structures (OCon) 0.169 0.114 0.120 0.100
Other assets. (Other) 0.027 0.021 0.027 0.023
Intangible Assets
Software 0.013 0.013
Databases 0.012 0.013
R&D private, internal 0.011 0.014
R&D private, external 0.12 0.12
R&D public, internal 0.008
R&D public, internal 0.05
Copyright and license costs 0.003 0.004
Development costs in financial industry 0.001 0.001
New architectural andmgineering designs 0.007 0.007
Advertising expenditure 0.026 0.029
Market research 0.002 0.003
Direct firm expenses 0.006 0.005
Wage and salary costs of employee time 0.008 0.006
training
Organizational Structure purchased 0.012 0.014
Organizational Structure own account 0.015 0.016
Primary + secondary education 0.06
Tertiary education 0.10
Total 1.0 1.33 1.0 1.12

Note: Items may not add up due to a rounding error.
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Table 7: GrowthAccountingg Tatal Economy

19952000 20002005 20052008 19952005 19952008 2000-2008

Excluding Intangible Capital

GDPgrowth (excl. software and educatiol 3.79 1.39 3.31 2.59 2.75 2.11
Hours growth 2.35 -0.31 1.74 1.01 1.18 0.45
Labour Productivitgrowth 1.49 1.67 1.62 1.58 1.59 1.65

Contributions to GDgrowth

ICT Capital (excl. software) 0.54 0.27 0.25 0.41 0.37 0.26
NonICT Capital 0.75 0.21 0.29 0.48 0.43 0.24
Labor Composition 0.12 0.38 0.32 0.25 0.07 0.12
HoursWorked 1.52 -0.18 1.12 0.66 0.77 0.30
Multifactor Productivity 0.85 0.72 1.32 0.79 1.10 1.18

(excl. effects of software and education

Including Intangible Capital

GDRgrowth (incl. Intangibles) 4.28 1.35 3.59 2.80 2.98 2.18
Hours growth 2.27 -0.27 1.66 0.99 1.14 0.45
Labour Productivitygrowth 1.97 1.63 1.89 1.80 1.82 1.73

Contributions toGDPgrowth

ICT Capital (excl. software) 0.44 0.22 0.20 0.33 0.30 0.22
Nor-ICT Capital 0.56 0.15 0.21 0.35 0.32 0.17
Intangible Capital 2.13 0.94 1.14 1.53 1.44 1.01
Software 0.37 0.10 0.14 0.23 0.21 0.11
Innovative Property 1.01 0.47 0.49 0.74 0.68 0.48
Private R&D 0.70 0.40 0.29 0.55 0.49 0.36
Internal effect 0.06 0.03 0.02 0.06 0.04 0.03
External effect 0.64 0.37 0.27 0.50 0.45 0.33

Public R&D 0.22 0.07 0.15 0.15 0.15 0.10
Internal effect 0.03 0.01 0.02 0.02 0.02 0.01
External effect 0.19 0.06 0.13 0.13 0.13 0.09
Economic Competencies 0.42 0.03 0.16 0.22 0.21 0.08
Educational Capital 0.32 0.34 0.35 0.33 0.34 0.34
Labor Composition 0.12 0.36 0.31 0.24 0.07 0.11
Hours Worked 0.70 -0.08 0.52 0.30 0.35 0.14
Multifactor Productivity (final resiual) 0.33 -0.24 1.21 0.05 0.50 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property becauseinnovative property also comprises other categories such as copyright and license costs.
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Table 8: GrowthAccountingg Commercial Sector

19952000 20002005 20052008 19952005 19952008 20002008

Excluding Intangible Capital
GDPgrowth (excl. software) 4.25 1.54 3.71 2.88 3.07 2.35
Hours growth 2.59 -0.37 1.95 1.10 1.30 0.50
Labour Productivitgrowth 1.67 1.96 1.77 1.81 1.81 1.89
Contributions toGDPgrowth
ICT Capital (excl. software) 0.49 0.21 0.18 0.33 0.29 0.20
NonrICT Capital 0.77 0.11 0.22 0.44 0.38 0.14
Labor Composition 0.13 0.42 0.38 0.28 0.52 0.14
Hours Worked 1.83 -0.30 1.34 0.75 0.89 0.32
Multifactor Productivity
(excl. effects of software) 1.01 1.10 1.57 1.08 0.99 1.53
Including Intangible Capital
GDRgrowth (incl. Intangibles) 4.82 1.32 3.87 3.06 3.25 2.27
Hours growth 2.54 -0.41 1.90 1.05 1.25 0.45
Labour Productivitgrowth 2.23 1.74 1.94 1.99 1.97 1.81
Contributions to GDgrowth
ICT Capital (excl. software) 0.43 0.18 0.15 0.28 0.24 0.17
NortICT Capital 0.65 0.08 0.17 0.36 0.32 0.12
Intangible Capital 1.78 0.63 0.80 1.21 111 0.69
Software 0.40 0.14 0.21 0.28 0.26 0.17
Innovative Property 0.86 0.43 0.39 0.64 0.58 0.41
R&D 0.74 0.44 0.33 0.59 0.53 0.40
Internal effect 0.08 0.05 0.03 0.06 0.06 0.04
External effect 0.66 0.39 0.30 0.53 0.48 0.36
Economic Competencies 0.52 0.06 0.20 0.29 0.26 0.11
Labor Compdton 0.12 0.37 0.34 0.25 0.46 0.13
Hours Worked 1.32 -0.21 0.97 0.54 0.64 0.23
Multifactor Productivity (final residual) 0.53 0.27 1.45 0.41 0.47 0.94

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://wwws.euklem
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property because innovative property also comprises other categories such as copyright and license costs.
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Table 9: Total EconomyBaseScenario

2010-2020 20102015 20152020
Excluding Intangible Capital

GDRgrowth (excl. software and educatio 1.73 1.67 1.79
Hours growth -0.13 -0.17 -0.08
Labour Productivitgrowth 1.86 1.84 1.88

Contributions toGDPgrowth
ICT Capital (exdoftware) 0.26 0.26 0.26
Non-ICT Capital 0.24 0.24 0.24
Labor Composition 0.14 0.12 0.16
Hours Worked -0.09 -0.13 -0.05
Multifactor Productivity (excl. effects 1.18 1.18 1.18

of software and education)

Including Intangible Capita
GDRgrowth (incl. Intangibles) 1.86 1.81 1.92
Hours growth -0.13 -0.17 -0.08
Labour Productivitgrowth 1.99 1.98 2.00

Contributions to GDRrowth
ICT Capital (excl. software) 0.21 0.21 0.21
Non-ICT Capital 0.17 0.17 0.17
Intangible Capital 0.87 0.84 0.90
Software 0.11 0.11 0.10
Innovative Property 0.34 0.33 0.36
Private R&D 0.18 0.18 0.19
Internal effect 0.02 0.01 0.02
External effect 0.17 0.16 0.17
Publc R&D 0.14 0.13 0.15
Internal effect 0.02 0.02 0.02
External effect 0.12 0.11 0.13
Economic Competencies 0.07 0.07 0.07
Educational Capital 0.34 0.33 0.36
Labor Composition 0.14 0.12 0.15
Hours Woked -0.06 -0.06 -0.04
Multifactor Productivity 0.53 0.53 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Public and private R&D do not atidinpovative
property because innovative property also comprises other categories such as copyright and license costs.
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Table 10: Total EconomyUpper Optimistic Scenario

20102020 20102015 20152020

Excluding Intangible Capital
GDRgrowth (excl. software and educatior 1.73 1.67 1.79
Hours growth -0.13 -0.17 -0.08
Labour Productivitgrowth 1.86 1.84 1.88

Contributions toGDPgrowth
ICT Capital (excl. software) 0.26 0.26 0.26
Non-ICT Capital 0.24 0.24 0.24
Labor Compdson 0.14 0.12 0.16
Hours Worked -0.09 -0.13 -0.05
Multifactor Productivity (excl. effects 1.18 1.18 1.18

of software and education)

Including Intangible Capital
GDRgrowth (incl. Intangibles) 2.09 2.08 2.12
Hours growth -0.13 -0.17 -0.08
Labour Productivitgrowth 2.21 2.25 2.20

Contributions toGDPgrowth
ICT Capital (excl. software) 0.21 0.21 0.21
Non-ICT Capital 0.17 0.17 0.17
Intangible Capital 1.09 1.00 1.19
Software 0.12 0.12 0.12
Innovaive Property 0.48 0.42 0.55
Private R&D 0.28 0.24 0.32
Internal effect 0.02 0.02 0.03
External effect 0.25 0.22 0.29
Public R&D 0.18 0.15 0.21
Internal effect 0.02 0.02 0.03
External effect 0.15 0.13 0.18
Economic Competencies 0.14 0.13 0.15
Educational Capital 0.35 0.33 0.37
Labor Composition 0.14 0.12 0.15
Hours Worked -0.06 0.04 -0.14
Multifactor Productivity 0.53 0.53 0.53

Data soures: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property because innovative property also comprises other caiegsuch as copyright and license costs.
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Table 11: Total EconomyLowerOptimistic Scenario

20102020 20102015 20152020

Excluding Intangible Capital
GDRgrowth (excl. software and educatiol 1.73 1.67 1.79
Hours growth -0.13 -0.17 -0.08
Labour Productivitygrowth 1.86 1.84 1.88

Contributions to GDRrowth
ICT Capital (excl. software) 0.26 0.26 0.26
Non-ICT Capital 0.24 0.24 0.24
Labor Composition 0.14 0.12 0.16
Hours Worked -0.09 -0.13 -0.05
Multifactor Productvity (excl. effects 1.18 1.18 1.18

of software and education)

Including Intangible Capital
GDRgrowth (incl. Intangibles) 1.94 1.92 1.98
Hours growth -0.13 -0.17 -0.08
Labour productivitygrowth 2.07 2.09 2.07

Contributions toGDPgrowth
ICT Capital (excl. software) 0.21 0.21 0.21
Non-ICT Capital 0.17 0.17 0.17
Intangible Capital 0.95 0.89 1.01
Software 0.11 0.11 0.11
Innovative Property 0.41 0.37 0.46
Private R&D 0.21 0.19 0.22
Internal effect 0.02 0.02 0.02
External effect 0.19 0.18 0.20
Public R&D 0.18 0.15 0.21
Internal effect 0.02 0.02 0.03
External effect 0.15 0.13 0.18
Economic Competencies 0.08 0.08 0.08
Educational Capital 0.35 0.33 0.37
Labor Composition 0.14 0.12 0.15
Hours Worked -0.06 -0.01 -0.09
Multifactor Productivity 0.53 0.53 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at httpukiems.
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property because innovative property also comprises other categories such as copyright and license costs.
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Table 12: Total EconomyUpperPessmistic Scenario

20102020 20102015 20152020
Excluding Intangible Capital

GDRgrowth (excl. software and education 1.73 1.67 1.79
Hours growth -0.13 -0.17 -0.08
Labour productivitygrowth 1.86 1.84 1.88

Contributions toGDPgrowth
ICT Capital (excl. software) 0.26 0.26 0.26
Non-ICT Capital 0.24 0.24 0.24
Labor Composition 0.14 0.12 0.16
Hours Worked -0.09 -0.13 -0.05
Multifactor Productivity (excl. effects 1.18 1.18 1.18

of software and education)

Including Intangible Capital
GDRgrowth (incl. Intangibles) 1.67 1.64 1.71
Hours growth -0.13 -0.17 -0.08
Labour productivitygrowth 1.79 1.81 1.79

Contributions toGDPgrowth
ICT Capital (excl. software) 0.21 0.21 0.21
Non-ICT Capital 0.17 0.17 0.17
Intangible Capital 0.67 0.70 0.65
Software 0.10 0.10 0.10
Innovative Property 0.19 0.20 0.17
Private R&D 0.13 0.14 0.13
Internal effect 0.01 0.01 0.01
External effect 0.12 0.12 0.12
Public R&D 0.03 0.04 0.02
Internal effect 0.00 0.01 0.00
External effect 0.03 0.04 0.02
Economic Competencies 0.06 0.06 0.06
Educational Capital 0.32 0.33 0.32
Labor Composition 0.14 0.12 0.15
Hours Worked -0.06 -0.09 -0.01
Multifactor Productivity 0.53 0.53 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Public and mi®&D do not add up to innovative
property because innovative property also comprises other categories such as copyright and license costs.
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Table 13: Total EconomyLowerPessimisticscenario

20102020 20102015 20152020

Excluding Intangible Capital
GDRgrowth (excl. software and education 1.73 1.67 1.79
Hours growth -0.13 -0.17 -0.08
Labour productivitygrowth 1.86 1.84 1.88

Contributions toGDPgrowth
ICT Capital (excl. software) 0.26 0.26 0.26
Non-ICT Capital 0.24 0.24 0.24
Labor Composition 0.14 0.12 0.16
Hours Worked -0.09 -0.13 -0.05
Multifactor Productivity (excl. effects 1.18 1.18 1.18

of software and education)

Including Intangible Capital
GDRgrowth (incl. Intangibles) 151 1.50 1.52
Hours growth -0.13 -0.17 -0.08
Labour productivitygrowth 1.63 1.67 1.60

Contributions toGDPgrowth
ICT Capital (excl. software) 0.21 0.21 0.21
Non-ICT Capital 0.17 0.17 0.17
Intangible Capital 0.51 0.56 0.47
Software 0.07 0.08 0.06
Innovative Property 0.11 0.14 0.07
Private R&D 0.07 0.08 0.05
Internal effect 0.01 0.01 0.00
External effect 0.06 0.08 0.04
Public R&D 0.03 0.04 0.02
Internal effect 0.00 0.01 0.00
External effect 0.03 0.04 0.02
Economic Competencies 0.01 0.02 0.01
Educational Capital 0.32 0.33 0.32
Labor Composition 0.14 0.12 0.15
Hours Worked -0.06 -0.09 -0.01
Multifactor Productivity 0.53 0.53 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property because innovative property alsonoprises other categories such as copyright and license costs.
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Table 14: Implications oBase, @timistic, and PessimisticScenarios forOutput Gains andLosses,
MA f f Xghsfante2@D6Prices

GDP gained GDP gained GDP lost GDP lost
Upper optimistic  Lower optimistic Upper pessimistic Lower pessimistic

compared to base compared to base compared to base compared to base

2010 - - - -

2011 1298 463 -1111 -2029
2012 2648 943 -2262 -4126
2013 4050 1442 -3452 -6293
2014 5507 1959 -4684 -8532
2015 7020 2496 -5958 -10845
2016 8590 3052 -7276 -13233
2017 10220 3628 -8639 -15698
2018 11910 4226 -10047 -18243
2019 13664 4844 -11503 -20869
2020 15482 5485 -13006 -23579

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
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Table 15: Total EconomyLongRun BaseScenario

20102050

Excluding Intangible Capital

GDRgrowth (excl. software and education) 1.42
Hoursgrowth -0.72
Labour productivitygrowth 2.14

Contributions toGDPgrowth

ICT Capital (excl. software) 0.26
NonICT Capital 0.24
Labor Composition 0.40
Hours Worked -0.66
Multifactor Productivity (excl. effects 118

of software andeducation)

Including Intangible Capital

GDRgrowth (incl. Intangibles) 1.60
Hours growth -0.72
Labour producitivitygrowth 2.32
Contributions toGDPgrowth
ICT Capital (excl. software) 0.21
NonICT Capital 0.17
Intangible Cajpal 0.90
Software 0.10
Innovative Property 0.35
Private R&D 0.18
Internal effect 0.02
External effect 0.17
Public R&D 0.15
Internal effect 0.02
Exernal effect 0.13
Economic Competencies 0.07
Educational Capital 0.37
Labor Composition 0.38
Hours Worked -0.59
Multifactor Productivity 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at
http://www.e uklems.

Note: Items may not add up due to a rounding error. Public and private R&D do not add up to
innovative property because innovative property also comprises other categories such as copyright
and license costs.
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Figure 3
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Figure 5

Contributions of Subcomponents of Intangibles to GDP Growth
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Figure 7

Contributions of Subcomponents of Intangibles to GDP Growth
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Figure 9

Implications of base, optimistic, and pessimistic scenarios for future GD
million EUR, constant 2006 prices
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Appendix

A.1 Sources and Methods

1. Computerized Information - Software

The data source of software investment is Statistics Netherlands (CBS). Software is already
included in the national accounts as an intangible asset. CBS based theibessiimea survey

of both purchases of software and own account until 2000. Private consumption of software is

subtracted from domestic demand of software to calculate investment in purchased software
since then. As no reliable data on own account softvgaagailable since 2001, CBS assumes

that the change in levels of own account software equals the change in levels of purchases of
software. Different prices indices for own account software and purchased software are used
to calculate volume changes. Spieigdon databases cannot be distinguished from software as

it is included in the software figures.

2. Innovative Property

Corrado,Hulton andSichel (2005) state that innovative property is the expenditures that lead
to a patent, copyright or license,tbe acquisition of new resourcddie authorsmeasure six
groups of innovative property:

- R&D in science and engineering - R&D in social science and humanities
- Mineral explorations - Development costs in financial industry

- Copyright and license costs - New architectural and engineering designs

We use a slightly different grouping of innovative property following CBS, and estimate

R&D including social science and humanities.

Research and Development
CBS itself obtains datanoR&D capital expenditure from the Dutch satellite accounts on
knowledge (also called the knowledge module). This addition to the core national accounts

has been developed to measure the role of knowledge in the economy in greater detalil.
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Mineral Exploration and Evaluation
The estimates from CBS are based on data series regarding the amount of exploratory drilling
(by type of drilling and location) and on data series on the average costs of exploratory

drilling (by type of drilling and location for a bemmark year).

Copyright and license costs

To estimate development costs in the motion picture industry and in the radio and television,
sound recording and book publishing industries in the Netherlands, CBS uses data series from
the Dutch national accountsith regard to investment in entertainment, literary or artistic
originals. These estimates are calculated using revenues from royalties and licenses.
Therefore, assumptions on the agiiciency of royalties and licenses are necessary to

estimate the vak of new originals from the revenues mentioned above.

New architectural and engineering designs

A large part of expenditures in this categamne registered as investment in the national
accounts. They are included in the estimates of tangible capitaktmentand, more
preciselyin investments in dwellings, nonresidential buildings and machinery and equipment.
CBS has distinguished the intangibles parts from their tangible counterparts for their analysis

and made this data available for us.

3. Economic Competencies
Brand Equity
Economic competencies are the largest category and include three subgraogsequity,

firm-specific human capital and organizational structure.

The Dutch national accounts are used by CBS to construct advertising iex@sndl he
business survey dassecombined with other data sources to arrive at industry expenditure by
commodity. The national accounts make a distinction between eight different expenditure
categories of marketing and advertisememhich featureseven types of advertisement

expenditure and one type of market research:
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- Advertisements in newspapers - Free local papers
- Advertisements in specialist journals- Other spending on marketing and advertisement
- Advertisements in other journals - Marketresearch services

- Advertising pamphlets / brochures - Public relation services

As advertising is only a fraction of the total sales and marketing effort of companges,
necessaryo decide what part of advertising is related to strengthening tinel betative to
advertising to capture market share. CBS defines investment in brand equity as the part of the
expenditure on marketing and advertisement that has as the primary aim to increase the value

of a brand name or to increase output over a pefiotboe than one year.

CBS excludes spending by advertising ageneigst is done on behalf of their customers and

is therefore considered intermediate input of the advertising agencies. Excluded is spending
on free local papers, because they do not éiatancreasing output for more than one year.
Included in the advertising numbers areggdcentof the spending on advertising pamphlets

and brochures. Furthermore, 13 percent of spending on advertisement in newspapers is
excluded from the investment isates and 5 percent of the spending on advertisement in

specialist journals.

CBS calculates purchases of market research and public relation services with the same
method as the estimation of investment in organizational structure. As the resultsséor the

services deviate less than 10 percent from output of the market research industry and the
public relation industry, the output estimate of the corresponding industry seems to be a good

approximation of total investment.

Firm-specific human capital

Investment in firmspecific capital and human resources includes direct firm expenses such as
tuition reimbursement or outlays on trainers and wage and salary costs of employee time. A
company would not pay for firmapecific training unless it expects a retam investment

even though it mainly improves the human capital of employees. Expenditures on firm
specific training also meet the criterion of an asset because the expected returns on company

training will last usually for more than one year. As with BeD data, CBS obtained the
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data series on firmpecific human capital from the Dutch knowledge module which are

mainly based on the 6Continuing Vocational

Organizational Structure

Purchased organizational advice from consultafiops and own account creation of
organizational structure by the management together build the category organizational
structures. Statistics Netherlands cannot construct these figures from the Dutch innovation
survey because companies are only askeddh s£hanges have been implemented and not
about costs or the numbers of employees involved. This survey also does not distinguish
between purchased and own account changes in organizational structure. I6&8ad,
calculates purchased organizational stited lased on national accounts data series
concerning total production and purchases of economic advice as well as more detailed micro

data.

The new method to estimate organizational structure on own account is described in CBS
(2009). It uses the meamraual earnings (2002, 2006) and the number of employees (2002,
2006) for the Netherlands (Structure of earnings survey, SES, from the Eurostat database). It
also uses national accounts data on the compensation of emplogbés 4.1 in the Dutch
nationalaccounts) CBS first determines the total compensation of employees by multiplying
mean annual earnings with the number of employees,dbathich arefrom the SES survey.

They do this for ISCO1, management occupations and for ISCO total, all occuphtities.

next stepthey calculate ISCO1 earnings as part of total earnings. They apply this ratio on the
compensation of employees from our national accounts data. Following the CHS method,

CBS assumes that managers spend 20 percent of their time on ingpovganizational

structures. Il n the next step, they multiply

arrive at an estimate of investment in own account organizational structuresé@iieg for
the years 198722001 are constructed with the halpcompensation of employedsita from
the national accounts (extrapolation). With the estimates for the years220@33they took
into account the changing ratio of ISCO1/ISCO total from 2002 to 2006.
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A.2 Additional tables and figures

Table A.1: Tablentangible Investment Million euros (Constant 2006 Prices)

Commercial Sector Public Sector Total Economy
2000 2004 2006  2008* 2000 2004 2006  2008* 2000 2004 2006  2008*
Computerized information 5,823 5894 6,724 7,847 632 734 986 1,151 6,455 6,628 7,710 8,997
Software and Databases 5,823 5894 6,724 7,847 632 734 986 1,151 6,455 6,628 7,710 8,997
Innovative property 9,072 8,526 9,503 9,525| 4,172 4,247 4,620 4,767 | 13,244 12,772 14,123 14,293
a) R&D including social science and humanities 5,204 5,220 5,203 5,338 | 3,442 3,502 3,823 3,922 8,647 8,722 9,026 9,260
R&D in the financial industry 443 338 407 417 443 338 407 417
b) Mineral exploration and evaluation 237 201 250 196 237 201 250 196
c¢) Other innovative property 3,631 3,105 4,050 3,991 730 745 797 845 4,361 3,849 4,846 4,837
Copyright and license costs 1,020 750 1,373 1,151 1,020 750 1,373 1,151
New architectural and engineering designs 2,611 2,355 2,677 2,840 730 745 797 845 3,341 3,100 3,473 3,685
Economic competencies 27,897 27,658 27,659 29,154 3,316 2,923 3,261 3,545| 31,213 30,581 30,920 32,698
a) Brand equity 11,098 11,599 11,993 12,326 121 145 154 160| 11,219 11,744 12,147 12,486
Advertising expenditure 9,855 10,391 10,858 11,116 61 76 88 90| 9,915 10,466 10,946 11,206
Market research 1,243 1,209 1,136 1,210 61 69 66 70 1,304 1,278 1,201 1,280
b) Firm-specific human capital 4,465 4,257 3,882 4,271 2,213 1,760 2,141 2,356 6,678 6,018 6,024 6,627
Direct firm expenses 2,170 1,997 1,797 1,976 815 652 781 859 2,986 2,649 2,577 2,835
Wage and salary costs of employee time 2,295 2,260 2,086 2,295 1,397 1,109 1,361 1,497 3,692 3,368 3,447 3,792
c¢) Organizational structure 12,334 11,801 11,783 12,557 982 1,018 966 1,029 | 13,316 12,819 12,749 13,586
Purchased 6,332 6,411 7,041 7,503 308 365 407 434 6,640 6,776 7,448 7,937
Own account 6,002 5391 4,742 5,053 674 653 559 595| 6,676 6,043 5301 5,649
Total - CHS categories 42,791 42,077 43,886 46,526| 8,121 7,904 8,867 9,463| 50,912 49,981 52,752 55,988
Education 19,434 21,581 22,418 23,926| 19,434 21,581 22,418 23,926
Primary / Secondary 16314 18275 18984 20170| 16314 18,275 18,984 20,170
Tertiary 3120 3306 3434 3756 3120 3,306 3,434 3,756
Total 42,791 42,077 43,886 46,526| 27,555 29,485 31,285 33,389| 70,346 71,562 75,170 79,914

Notes: *Preliminary results for2007 and 2008, which include approximation of the commercial and public sectors according to shares of total economy in
2006.

Commercial sector also includes other industries and health care

Data source: Statistics Nethi@nds
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Table A.2: Table: Annual Average Growth Rates of Intangible and Tangible Assets 2000
2008 (Base Scenario).

Growth rates 2002008

Intangible assets

Advertising expenditure 0.51
New architectural and engineering design: 2.19
Copyright andicense costs 2.55
Software and Databases 3.20
Direct firm expenses 0.90
R&D in the financial industry 0.33
Market research 0.90
Organizational structureown account -0.95
Organizational structurepurchased 3.42
Private R&D 1.39
Public R&D 2.73
Wage and salary costs of employee time 1.89
Primary /secondary education 3.16
Tertiary education 2.81

Tangible assets

Communications equipment 2.54
Computing equipment 2.66
Nonresident structures 2.49
Other machinery and equipment 0.22
Other assets 2.57
Transport equipment 1.61
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Table A.3: GrowthAccounting onContributions to Labour Productivity Growtlg Total Economy

19952000 20002005 20052008 19952005 19952008 20002008

Excluding Intangible Capital

GDP growth (exckoftware and education) 3.79 1.39 3.31 2.59 2.75 2.11
Hours growth 2.35 -0.31 1.74 1.01 1.18 0.45
Labour Productivity growth 1.49 1.67 1.62 1.58 1.59 1.65

Contributions to Labour Productivity growtt

ICT Capital (excl. software) 0.48 0.28 0.21 0.38 0.34 0.25
NortICT Capital 0.05 0.29 -0.22 0.17 0.08 0.10
Labour Composition 0.12 0.38 0.32 0.25 0.07 0.12
Multifactor Productivity (excl. effects 0.85 0.72 1.32 0.79 1.10 1.18

of software and education)

Including Ineingible Capital

GDP growth (incl. Intangibles) 4.28 1.35 3.59 2.80 2.98 2.18
Hours growth 2.27 -0.27 1.66 0.99 1.14 0.45
Labour Productivity growth 1.97 1.63 1.89 1.80 1.82 1.73

Contributions to Labour Productivity growth

ICT Caital (excl. software) 0.39 0.23 0.17 0.31 0.28 0.21
NonICT Capital 0.05 0.21 -0.16 0.13 0.06 0.07
Intangible Capital 1.08 1.06 0.37 1.07 0.91 0.80
Software 0.31 0.10 0.10 0.21 0.18 0.10
Innovative Property 0.55 0.53 0.15 0.54 0.45 0.39
Private R&D 0.40 0.44 0.07 0.42 0.34 0.30
Internal effect 0.03 0.04 0.01 0.04 0.03 0.03
External effect 0.36 0.40 0.07 0.38 0.31 0.28

Public R&D 0.09 0.09 0.05 0.09 0.08 0.08
Internal effect 0.01 0.01 0.01 0.01 0.01 0.01
External effect 0.07 0.08 0.05 0.08 0.07 0.07
Economic Competencies 0.26 0.05 0.05 0.15 0.13 0.05
Educational Capital -0.04 0.38 0.08 0.17 0.15 0.27
Labour Composition 0.12 0.36 0.30 0.23 0.07 0.11
Multifactor Productivity (final residual) 0.33 -0.24 1.21 0.05 0.50 0.53

Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
Note: Items may not add up due to a rounding error. Publid @rivate R&D do not add up to innovative
property because innovative property also comprises other categories such as copyright and license costs.
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Table A.4: GrowthAccounting on Contributions to Labour Productivity Growthg Commercial
Sector

19952000 20002005 20052008 19952005 19952008 20002008
Excluding Intangible Capital

GDP growth (excl. software) 4.25 1.54 3.71 2.88 3.07 2.35
Hours growth 2.59 -0.37 1.95 1.10 1.30 0.50
Labour productivity growth 1.67 1.96 1.77 1.81 1.81 1.89

Contributions to Labour Productivity growth

ICT Capital (excl. software) 0.42 0.22 0.14 0.30 0.25 0.19
Non-ICT Capital 0.11 0.22 -0.31 0.15 0.05 0.03
Labour Composition 0.13 0.42 0.38 0.28 0.52 0.14
Multifactor Productivity 1.01 1.10 1.57 1.08 0.99 1.53

(excl.effects of software)

Including Intangible Capital

GDP growth (incl. Intangibles) 4.82 1.32 3.87 3.06 3.25 2.27
Hours growth 2.54 -0.41 1.90 1.05 1.25 0.45
Labour productivity growth 2.23 1.74 1.94 1.99 1.97 1.81

Contributions to Labour Productivity growth

ICT Capital (excl. software) 0.37 0.19 0.11 0.26 0.22 0.16
NortICT Capital 0.09 0.17 -0.24 0.13 0.04 0.02
Intangible Capital 1.12 0.74 0.28 0.94 0.78 0.57
Software 0.33 0.16 0.14 0.24 0.22 0.15
Innovative Property 0.48 0.49 0.10 0.48 0.39 0.34
R&D 0.39 0.50 0.06 0.45 0.36 0.34
Internal effect 0.04 0.05 0.01 0.05 0.04 0.04
External effect 0.35 0.45 0.06 0.40 0.32 0.30
Economic Competencies 0.32 0.10 0.05 0.21 0.17 0.08
Labour Composition 0.12 0.37 0.33 0.25 0.46 0.13
Multifactor Productivity 0.53 0.27 1.45 0.41 0.47 0.94

(final residual)

Data sources: Statistics Netherlands and EU KLEMS database, Nog280theat http://www.euklems.
Note: Items may not add up due to a rounding error. Public and private R&D do not add up to innovative
property because innovative property also comprises other categories such as copyright and license costs.
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Figure A.1Projections ofInvestment inintangibles until 2020, Base Scenario, Million eutos
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Data sources: Statistics Netherlands and EU KLEMS database, November 2009, at http://www.euklems.
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