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Abstract

The 2013 PREDICT report pidas an overview of the importance of the EU ICT sector and its R&D performanc
report gives detailed information on the progress made by the ICT sdaotboth ICT manufacturing and ICT sensc#&he
analysishas beencarried out by comparing EU Memmb States with nonEU economies that are currently leading
world economy, including both developed and emerging economies. The report foatnhérshare of theEU ICT sector
in total value added, business enterprise expenditure on R&D (BERD), &&hmpel and R&D researchensd reduce
over the period 20062010, while its share in terms of employment remained stable. The EU ICT services
performed better than the ICT manufacturing sector since the former showed more positive results inberve«
variables than the economgs a whole Finally, the US kept the lead in all variabl@but especially in labour productiv
and BERD intensi€y widening the gap with the EU.
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Executive Summary

Introduction

The 2013 PREDICT report provides a detailed quantitative analysis cftétte of the Information
and Communication Technologies (ICT) sector and its Research and Development (R&D) in the
European Union and beyond.

This analysis was carried out by th¥alencian Institute of Economic Resear@kie) and the
Information Society Wit of the Institute for Prospective Technological Stud{@REGPTS) under the
Prospective Insights on R&D in ICHREDICT) project. PREDICT is being run biPIRCor the
Directorate General for Communications Networks, Content and Technology (DG CONiflEhe
European Commission.

This is the sixth in a series of annually published reports, and it is the secondbasbd edition.

Like the previous reports, this one is based on the latest data available from official sources such
as Eurostat (Statistial Office of the European Communities) and the Organisation for Economic Co
operation and Development (OE&DO)Jhe 2013 PREDICT covers the period 22080, and as such
includes analysis of the consequences for the European Union (EU) ICT sector anditsf &
deep recession that began at the end of 2007 in the United States (US), but had its first most
severe downturn in the EU in 2009. The analysis first provides an overview of the importance of the
EU ICT sector and its R&D. It then gives detailédrination, by ICT manufacturing and service sub
sectors and by EU Member State, and in comparison with other-Eldneconomies that are
currently taking the lead in the world economy, including both developed and emerging economies.

The report confirms thdarends observed in previous PREDICT analyses; however the availability of
more recent data allows for a focus on the ICT sector and its R&D in thegmd post crisis period.
Oc” h\di j]l]n mglodjin h\_" di ocdn t \m¥%n m kj mo
1 The EU ICS$ector saw a reduction in its share in total value added, business expenditure on
R&D (BERD), R&D personnel and R&D researchers over the perioe2@006while its share
in terms of employment remained stable.

1 The EU ICT services sector performed bettean the ICT manufacturing sector since the
former showed more positive results than the economy as a whole in all the analysed

1 This is the second year in whithe PREDICT analydisms followed the NACE Rev 2 definition of tHET
sector (See: OECD Information Econqi8gctor definitions based on the International Standard Industry
Classification (Isic 4), Annex 1, p.15, vaiable at:
http://www.oecd.org/science/scienceandtechnologypolicy/38217340%idte theadoption in 2006 of this
new definition of thelCT sectarit must now be appkd by all Member States when reportintfCT sector
data, starting with year 2008. More details on methodology are provided in Mas, Robledo and Pérez
(2012):ICT sector definition transition from NACE Rev. 1.1 to NACE Rev. 2: A methodologjdailenote
Folowing the NACE Rev 2 definition, tH&T sectois composed of the followingub-sectors:

ICT manufacturing

261 Manufacture of electronic components and boards

262 Manufacture of computers and peripheral equipment

263 Manufacture of communication eqoinent

264 Manufacture of consumer electronics

268 Manufacture of magnetic and optical media

ICT services

4651 Wholesale of computers, computer peripheral equipment and software
4652 Wholesale of electronic and telecommunications equipment and parts
5820 Software publishing

61 Telecommunications

62 Computer programming, consultancy and related activities

631 Data processing, hosting and related activities; web portals

951 Repair of computers and communication equipment

6


http://www.oecd.org/science/scienceandtechnologypolicy/38217340.pdf

variables. More specifically, it experienced an almost nil employment reduction and a positive
rate of growth in the BERD vatite for the whole considered period.

f The US kept the lead imll variables Obut especially in two of them, ICT sector labour
productivity and BERD intensidywidening the gap with the EU.

The ICT sector after the downturn

The EU ICT sector value added (8Adpwed a stable share of gross domestic product (GDP) of
4.11% in years 2006 and 2007, before the onset of the crisis. In the following three years it
experienced a slight but steady decrease, falling to 4.03% in 2010. The opposite trend was seen in
ICT gctor employment which, at least initially, resisted more successfully than total employment. In
2010 it represented 2.68% of total EU employment, a slightly higher share than in 2006 (2.62%).
The combined movements of VA and employment left EU labour yetdty in the ICT sector
practically unchanged over the 2008010 period. However the advantage of ICT over total labour
productivity fell from 56.86% in 2006 to 50.70% in 2010, as ICT sector employment proved to be
more resilient.

The ICT sulsectors wih the highest weight in GDP and employment in the Helecommunications
and Computer programmingbelong to the ICT service sector. The former experienced a reduction
in 2010 in terms of both variables but increased its labour productivity, which is #tgohighest of

all the ICT suksectors.

Overall, the available information indicates that the EU ICT sector lost momentum from 2008 to
2010, the last year analysed.

R&D in the ICT sector

The ICT sector is one of the most reseadicltensive sectors in th&eU economy. BERD intensjty
defined as the BERD/GDP ratiwas 1.24% of GDP in 2010 while ICT BERD intensity (ICT BERD/ICT
VA) reached 5.24%. That is, it was 4.22 times higher than total BERD intensity. Thus, the ICT sector
dn \ f >t ~ji o tadétmoepam 3% ¢f GRPdnvest@RM/R&D by 2020 based on the
target set by theEurope 2020 growth strategy.

The total economy, and also ICT manufacturing sectors, have an important role to play within total
Business Enterprise Expenditure on R&D (BBNBi)e manufacturing represents around 14% of VA
and employment, its weight in terms of BERD is much higher at around 65%. A siraithough

less pronouncedpattern can be seen in ICT service sectors. Their share in terms of BERD is around
9.66% while he corresponding figures for VA and employment are around 3.66% and 2.30%,
respectively. Thus, ICT ssbctors, especially manufacturing absorb a much higher proportion of
business R&D (BERD) than their weight in the economy.

The two ICT suisectors wih the highest BERD share of total BERD @amputer programming
belonging to the ICT service sector, akthnufacturing of communication equipmerielonging to
ICT manufacturing. Of the selected nd@T manufacturing sectors with close relations to IC@/an
R&D, the highest shares in total BERD correspond/iemufacture of motor vehicles, trailers and
semitrailers, andManufacture of machinery and equipment.

The available information indicates that the ICT sector has also been losing share in termisRID B

over time. However, a positive sign for the ICT sector is that the ICT R&D personnel share of total
ICT sector employmentwhich remained fairly stable during the years of expansioimcreased

from 2008 onwards, reaching its maximum in 2010, due to tip®sitive performance of the ICT
service sectors. The share of ICT R&D researchers of all ICT R&D personnel also remained positive
after 2008. Both results confirm that the most highly qualified employees have resisted the crisis
better than those with lowr qualifications, at least until 2010.

The main conclusion is that the ICT sector has lowered during the most recent period in terms of
BERDmainly due to the poor performance of the ICT manufacturing sectors but not in terms of R&D
personnel and researdns.



The strength of the EU ICT service sector

Oc "’ Amdndn cdo oc"’ @P%n D>0 h\ipa\”“opmdib n°
manufacturing sector share of total ICT VA came down from 12.16% in 2006 to 8.57% in 2009.
The positive newssithat in 2010 it experienced a sharp recovery, bringing its share up to 9.37% of
total ICT VA. The news for employment was not so encouraging: ICT manufacturing employment
share dropped 3.5 percentage points from 17.73% in 2006 to 14.13% in 2010.

The strength of the ICT service sector is also confirmed by the BERD variable. The ICT service sector
has shown a small but continuous increase in its share of total BERD, from 9.06% in 2006 to 9.66%
in 2010, in contrast to ICT manufacturing BERD, whose shardrteth 10.02% in 2006 to 7.39% in

2010. Furthermore, unlike most of the variables, BERD in the ICT service sector at no time fell into
negative growth rate values during the period 20@®10. The lowest rate of growth achieved was
1.99% between 2008 and 209, while the ICT manufacturing sector experienced negative growth
rates in all the years analysed, and specially negativE5(07%) between 2008 and 2009.

Thus, the weakness shown by the EU ICT sector during the first years of crisis is due to weakness in
the ICT manufacturing sector rather than in the service sector, which has maintained its strength
stable even under very adverse circumstances.

The ICT sector in Member State (MS) countries

In 2010 ICT value added was highly concentrated in the fivegdsst EU countries: Germany
(16.74%), France (16.60%), the United Kingdom (UK) (16.43%), Italy (11.60%) and Spain (7.43%).
These five countries together generated 68.80% of total EU ICT VA, and 64.88% of total ICT sector
employment.

The picture for ICT BERat national level is rather different from that of employment or VA.
Germany had the highest share (21.09%) of total ICT BERD for the European Union in 2010,
followed by France (17.38%), UK (11.45%), Finland (10.89%) and lItaly (8.37%). The differences
between the VA and BERD shares originate in the sectoral specialization between manufacturing
and services: the higher the share of manufacturing, the higher the share in terms of BERD, and
also in terms of R&D personnel. This is the case of Finland, whbaeesin terms of VA was a low
1.86%, compared with 10.89% for BERD. But it is not the case for countries that host the
production of ICT goodssuch as Hungary or Irelandsince in those cases R&D is usually carried

out in the home country. In 2010 Finlankdad the highest BERD intensity in the ICT sector (ICT
BERD/ICT VA), followed by the other two Nordic countries, Sweden and Denmark. Finland also had
the highest share of ICT R&D personnel of the total ICT sector employment and, together with
Sweden, waslte country with the highest share of ICT manufacturing personnel. Thus, the Nordic
countries, especially Finland and Sweden, have a weight in ICT R&D that goes well beyond their
economic size.

Asian countries and the US: world leaders in 2009 and 2010

Chha, Taiwan and Koreathree countries highly specialized in ICT manufacturirapntinued to
consolidate their positions in the global ICT market. India, Brazil, and Australia also increased their
share in the global marketplace between 2009 and 2010. Oétremaining major players, the EU

and Japan reduced their figures while the US improved its wetlognized leadership. China took
the lead due to both its specialisation in manufacturing and its economic size, while the strength of
Taiwan and Korea, twansall size countries, was based on their ICT manufacturing specialization.

The main lessons to be learnt from the international perspective is that having a large ICT

manufacturing sector, like China, Taiwan and Koreds an important lever for growth, egzially

when it is combined with important resources devoted to R&D, both in terms of expenditures and of
qualified personnel. The strength of the US, as compared with the EU, lies in its high productivity
levels, the defence of its ICT manufacturing segtand high R&D resources committed to improve

its competitiveness in the world markets.
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analysis of the state of Information and Communication Teclugis (ICT) Research and
Development (R&D) activities in the European Union. This is the sixth edition of a series that is
published annually. As in the 2012 edition, the 2013 edition has also been published in an online
version available athttp://is.jrc.ec.europa.eu/pages/ISG/PREDICT.html.

This edition is based on the latest data available from official sources, such as Eurostat and OECD.
It covers the years 2006 to 2010, a period markég a deep financial and economic crisis.

This analysis was carried out by th¥alencian Institute of Economic Researflkie) and the
Information Society Unit of thénstitute for Prospective Technological Stud{@REGIPTS) under the
Prospective Insight®n R&D in ICTRREDIQTproject, a research project analysing R&D in ICT in
Europe. PREDICT is being run by-IIRG for the Directorate General for Communications Networks,
Content and Tdmology (DG CONNECT) of the European Commission.

The PREDICT analysis provided here is structured as follows:
1 Aninitial overview of the importance of the EU ICT sector and of its R&D.

1 Detailed information by ICT manufacturing and services-saotors,by EU Member State, and
compared with twelve leading ICT countries from the five continents. Data and analyses are
provided according to the following categories: Size of the ICT sector in terms of its share of
GDP, ICT sector employment and labour proitgt ICT business expenditure on R&D (ICT
BERD), and ICT R&D personnel.

Methodological note

The data and analyses provided here are based on data from National Accounts and R&D statistics.
PREDICT analyses follow the NACE Rev 2 definition of the 8&3”s8ince the adoption in 2006 of

this new definition of the ICT sector, it must now be applied by all Member States when reporting
ICT sector data, starting with year 206@ata was downloaded between July and October 2013
covering the period up to 21D.

2 OECD Information Econoi§ector definitions based on the International Standard Industry Classification
(ISIC 4), Annex 1, p.15, available fatp://www.oecd.org/science/scienceandtechnologypoli@/3840.pdf

3 More details on methodology are provided in Mas, Robledo and Pérez (20QZ),sector definition
transition from NACE Rev. 1.1 to NACE Rev. 2: A methodologicalviete

9


http://is.jrc.ec.europa.eu/pages/ISG/PREDICT.html.
http://is.jrc.ec.europa.eu/pages/ISG/PREDICT.html
http://www.oecd.org/science/scienceandtechnologypolicy/38217340.pdf

1. Overview of the EU ICT Sector and its R&D

This chapter provides an overview of the importance of the EU ICT sector and its R&D by presenting
the main indicators for period 2002010, offering a general perspective which will be analysed in
depth in tke following three chapters.

1.1 ICT sector value added

EU ICT value added (VA) amounted to 481.50 billion euros in 2006. Four years later it had increased
by 14.57 billion euros, reaching a value of 496.07 billion euros. The EU ICT sector VA represents
around 4.1% of total GDP. Figure 1-a shows a slight reduction in this share from 4.11% in 2006

to 4.03% in 2010 during the most recent years of economic recession. Figudeld shows a very
similar annual growth ratéin both variables, especially in ther$t part of the period. Between
2006 and 2007, ICT VA and GDP both grew at a similar rate of 3.19% in real terms. However,
during the first year of recession ICT VA growth rate fell 4©.26% and GDP to 0.37%. Both
variables experienced a drop4(5%) in2009, to recover again in 2010.

Figure 101:
a: ICT value added share of total value adde b: ICT value added and GDP real annual gro
European Union (2002010) rates. European Union (2068010)
4%
4.5%
GDP: 3.19%
4.0% 3%
. ICT Vi 2.08%
3.18%
3.5% 2%
o0 0.89%
3.0% ° 0.37%
2.5% 0% —=------—moo N
2.0% | 411% 411%  4.08% 4.08%  4.03% -1%
1.5% 2%
1.0% -3%
0.5% -4% ICTVA4.47%
GDP:4.48%
0.0% 5%
2006 2007 2008 2009 2010 2007 2008 2009 2010
e |CT VA GDP

Source:Eurostat, elaborated by Ivie and JRETS.

ICT VA is concentrated in the ICT services sectors as Fig@e illustrates. ICT manufacturing's

VA represents around 11% of total ICT value added. However a distinct feature is that it has been
losing share since the beginning of the recession. While in 2006 ICT manufacturing VA represented
12.16% of total VA, in 2010 this share had decreased by almost three percentage points, to 9.37%.
This result indicates that ICT manufacturing has suffered morenfrthe downturn of economic
activity than ICT services, as confirmed by Figure2-b. ICT manufacturing experienced a
contraction of its VA 0f12.41% in 2008 and-23.23% in 2009. However, it recovered in 2010
when it grew at a rate of 10.33%. Compared tbdse figures, the pattern of growth in ICT services
VA was much more stable, decreasing only-2y23% in the most severe drop which took place in
20009.

4 All growth rates are computed in real terms using the implicitfs@eflator (chained volume estimates or
fixed-base volume estimates, depending on countries).
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Figure 102:

a: Distribution of VA shares for ICT mancfiaring b: Annual real growth rates of ICT manufacturil

and ICT services. European Union (21B.0) and ICT services value added. European Ur
(2006-2010)
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SourceEurostat, elaborated by lvie and JRETS.

The value added generated by the whomanufacturing sector (including ICT and non ICT
industries) represents around 14% of total GDP in the EU. FiguBda shows how this percentage
is split among ICT and some selected RIS subsectors that in some way have a closer relation
with ICT ad/or R&D. ICT manufacturing sectors represented 0(h%38%6 of total GDP. Other sectors
with an important relation with ICT and/or R&D also have a small share of GDP Metiufacture

of machinery and equipmertaving the highest share (around 2%)
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Figure 103:
ICT value added share of GDP and comparison with I@heconomic activities. European Union (2@108.0)

a) Manufacturing b) Services
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Wholesale and retail trade, repair of motor vehicles and motorcycles
M |CT total services

B Information and communication
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Note: Agriculture, forestry and fishing; mining and quarryirgectricity, gas, steam and air conditionir
supply; water supply, sewerage, waste management and remediation activities; and construction ai
included in either manufacturing or services industries.

SourceEurostat, elaborated by Ivie and JRETS.

Figure 1 3-b provides similar information but related to the services VA share of GDP. Services VA
represents around 65% of total GDP in the EU. ICT services sectors account for \®68tesale

and retail trade, repair of motor vehicles and motorcycl@s76%),Human health and social work
activities (6.63%) and Professional, scientific and technical activiti€5.21%) are the nofiCT
services sectors with the highest shares of GDP. Overall, the information confirms that services
sectors are more closelyelated to ICT R&D than manufacturing sectors. Now, the share of the
bmj pk o  mh  -D>OUm™nn angjd & $ whjchdgatheps the nodCTrsectors with lower
presence of R&Pis lower than that of manufacturing, representing around one third ofal
service VA share. At the same time, the share of ICT sectors is higher in service sectors than in
manufacturing.
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1.2 ICT sector employment and labour productivity
1.2.1 ICT sector employment

Total ICT sector employment in the EU amounted to aln®stillion people in 2006 and almost the
same figure in 2010, with a positive variation of 163 thousand workers. The ICT share of total EU
employment is lower than that of VA, around 2.7%. This percentage has also remained fairly stable
over the five yearsanalysed, oscillating very slightly between 2.62% in 2006 and 2.71% in 2008 as
indicated in Figure l4-a. In contrast to the case of VA, ICT sector employment share increased
during the first years of the recession that started in 2008, falling since tlisar. Figure 14-b
illustrates the pattern for the annual rate of growth of ICT sector and total employment in the EU. In
2007 ICT sector employment grew at an annual rate of over 3%, almost doubling total employment
growth. ICT sector employment did nauffer the deceleration that ICT VA experienced in 2008, the
first year of recession, since it continued to grow at an annual rate of 3.3%, tripling total
employment growth. By contrast, the fall in the rate of growth of ICT sector employment in the
following two years was more severe than for the total economy. In 2010, the last year for which
information is available, ICT sector employment continued to contract but at a slower rate.

Figure 104:
a: ICT sector employment share of total b: ICT sector employment and total employme
employment. European Union (20&910) annual growth rates. European Union (26@610)
3.0% 4%
3.19% 3.29%
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2.62% 2.65% 2.71% 2.70% 2.68%

1.0%

0.5%

-2.39%

0.0% -3%
2006 2007 2008 2009 2010 2007 2008 2009 2010

ICT sector employment  ==$==Total employment
SourceEurostat, elaborated by lvie and JRETS.

The share of ICT manufacturing empgloent on total ICT sector employment is higher than its
share in terms of VA. Figure, b-a indicates that, as in the case of VAthis share fell throughout

the period from 17.73% in 2006 to 14.13% in 2010. It is interesting to note, in Figur®-b, that
employment in the ICT service sectors did not suffer the adverse effect of the economic crisis to the
same extent as ICT manufacturing employment or total employment. In fact, while manufacturing
experienced a drop 6f13.89% in 2009, ICT service employmeamtly contracted by0.07%.
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Figure 105:

a: Distribution of employment shares for IC  b: Annual growth rates of ICT manufacturing al
manufacturing and ICT services. European Ur ICT serviceemployment. European Union (200¢
(2006-2010) 2010)
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SourceEurostat, elaborated by Ivie and JRETS.

Figure 1 6-a shows that employment in the EU manufacturing sectors represents around-14%

16% of total employment, a slightly higher share than the 13%% for VA (see Figure J13-a).

Employment in ICT manufacturing sectors represents around 0.5% of total employment, a
percentage similar to that of VAVianufacture of machinery and equipmehas the highest share

(2.04%), as already seen in terms of VA. The i@ subsectors that are not closely related to ICT

\'i _*j m M! ?-D°On hno pjaa “iojpimd i b, 6-@)irepreserd mate thavhaltlof Ad b p
total manufacturing employment. As before, the sectors with the highest shareVdlmlesale and

retail trade, repair or motor vehicles and motorcyclgst.48%) andHuman health and social work
activities(9.81%).
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Figure 106:
ICT sector employment share on total employment and comparison with-18dn economicactivities.
European Union (206€010)

a) Manufacturing b) Services
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SourceEurostat, elaborated by Ivie and JRETS.

1.2.2 ICT sector labour productivity

Labour productivity in the ICT sector amounted to around 83 thousand eueogpprson in 2010,
50% higher than total labour productivity (Figure 71-a). Before the onset of the economic crisis,
labour productivity in the ICT sector grew at a lower rate than in the total economy. In the last year
for which data are available, 201(Goth variables had recovered a similar rate above 2% (Figure 1
7-b), basically due to the recovery of VA growth together with the fall in employment.
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Figure 107:
a: ICT labour productivity. European Uni  b: ICT labour productivity and total productivi
(thousand constant [base year 2005] EUR [  annual real growth rates. European Union (200

person, 20062010) 2010)
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SourceEurostat, elaborated by lvie and JRETS.

Figure 18-a shows that labour productivity is higher in the ICT services sector than in
manufacturing. In 2010, labour productivity in manufacturing amounted to around 55 thousand
euros per person, while in services the corresponding figure was 60% higher at 87.65 thousand
euros. Figee 1, 8-b reports the time profile for labour productivity throughout the period 2006
2010. ICT services labour productivity presented a very similar pattern to total ICT labour
productivity due to its high share in the aggregate. It was positive in 200% tast year of
expansion. In the first two years of recession, 2008 and 2009, ICT labour productivity experienced a
drop, especially intense in the ICT manufacturing sector and in 2009 when its annual contraction
was-10.85%. In 2010, it experienced andrease, growing at an annual rate of 16.91%, due to the
combination of a manufacturing VA growth of 10.33% (Figure2ib) and a drop of-5.63% in
manufacturing employment (Figure ,5-b). Taken all together, labour productivity the EU
presented a much m cyclical pattern in ICT manufacturing than in ICT services sectors.
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Figure 108:
a: ICT labour productivity. Manufacturing a b: ICT labour productivity annual real growth rate
services. European Union (thousand constant [b Manufacturing and services. European Union (20(

year 2005] EUR per personQ@6-2010) 2010)
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SourceEurostat, elaborated by lvie and JRETS.

1.3 ICT sector business expenditure on R&D (ICT BERD)

ICT BERD amounted to 24 billion euros in the EU in 2006. In 2010, it had decreased by 211.91
million euros. The weight of BERD on G@PBERD intensity (BERD/GDMRJas around 1.25% over

the period. Figure 19-a shows how this percentage was split between ICT and-Ioh setor.

While ICT VA represented around 4% of total VA, and ICT sector employment around 2.5%, ICT
BERD had a higher share of total BERD, around 18%. However, these last years have seen a
continuous fall in the ICT BERD share from 19.09% in 2006 to 17.05%0mh0. This reduction is

the consequence of the lower rate of growth of ICT BERD than total BERD, together with a more
severe contraction in 2009, when ICT BERD experienc&&% annual rate of variation while the

fall in non-ICT BERD was less pronouncdd44% (Figure 19-b).
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Figure 109:

a: Contribution of ICT and nd@T BERD to tote b: ICT BERD and né@T BERD annual real grow
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SourceEurostat, elaborated by Ivie and JRETS.

ICT manufacturing has a higher share in terms of BERD than VA or employment. As Fig0Ora 1
shows, ICT BERD in manufacturing has a share on total ICT BERD of around 50%. rHvieve
important to note that this share has gone down quite sharply, from 52.52% to 43.33%, in just five
years. This reduction is the result of a continuous decline of ICT manufacturing BERD in absolute
terms, as illustrated in Figure 1L0-b by the negéve rates of growth shown throughout the period.
This pattern contrasts sharply with the trend in ICT BERD services, which even in the worst year of
the crisis, 2009, presented a positive growth rate of 3.44%.

Figure 1 11-a shows that the ratio of ICT B¥D to ICT VAtermed ICT BERD intensitgmained

fairly stable at around 5.30% over the period 2008010, which is 4.4 times higher than the same

ratio for the total economy (see Figure, 8). In 2006 it reached a maximum of 5.44% and in 2007

and 2010, a mhimum of 5.24%. The range of fluctuation is therefore practically negligible. Real
growth rates, shown in Figure, 11-b, reveal that in 2007 ICT BERD moved at an annual rate of
0.56%, almost four percentage points lower than ICT VA (3.19%). In 2008 tphenges smaller, but

in 2009 the drop in ICT BERD was more sevet06%) than in ICT VA4.48%). For 2010, both ICT
BERD and VA gained momentum, and recovered positive values. The combination of these
movements is what explains the relatively mild osdiltms shown on the left hand side of Figure 1

11.
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Figure 1010:
a: ICT manufacturing and ICT services BERD. S b: ICT manufacturing and ICT services BERD an

of total ICT BERD. European Union (22@4.0) real growth rates. European Union (20@®10)
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Figure 1011:
a: ICT BERD share of ICT value added. Euro]  b: ICT BERD annuaal growth rates. European Unic
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SourceEurostat, elaborated by Ivie and JRETS.
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Figure 112 shows how total BERD is split among selected economic sectors. Figur2-d
provides the information for total manufacturing share as wels the share of the same selected
sectors previously analysed. The first thing to note is that while manufacturing represents around
12% in terms of VA (Figure ) and 16% in terms of employment, it accounts for around 65% in
terms of BERD in 2010. Hower, it must be highlighted that, as with most variables, it also lost
share over the period. On the other hand, ICT manufacturing sectors represent around 8.6% of total
BERD, while their weight in terms of VA and employment is a scant 0.5%. Again, Itdt®uoted

that this share also fell over the period, from 10.02% in 2006 to 7.39% in 2010. The two
manufacturing sectors with the highest BERD share Bt@nufacture of motor vehicles, trailers and
semitrailers (14%), which gained share over the perioglhd Manufacturing of machinery and
equipment whose share fell.

Figure 1012: ICT BERD share of total BERD and comparison withl@8reconomic activities. Europei
Union (20062010)
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SourceEurostat, elaborated by lvie and JRETS.

Figure 1 12-b provides the same information but referring to services, which represent around 32%
of total BERD in the EU. ICT services sectors account for around 9.3% of total BERElect an
upward trend, which contrasts with the downward trend shown by manufacturing. Besides ICT, the
nonICT sector with the highest, and continuously increasing, share on total BERDféssional,
scientific and technical activitieswhich rog from 14.50% in 2006 to 18.20% in 2010. In the
interpretation of the low shares corresponding tuman health and social work activitieggether

with Educationjt is important to bear in mind that the BERD variable refers strictly to the business
secta and not to the noAmarket economy, which has a significant weight in those two activities.
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Finally, it is interesting to note that, in contrast to the case of VA (Figur8)land employment
(Figure 16), the selected sectors absorb almost all BERD legiyractically no room for the other
norntiCTsubn ~ 2~ oj mn #o0o mB>0 dim_mooma mn)p$)

1.4 ICT sector R&D personnel

In 2006, R&D personnel in the EU ICT sector amounted to 236 thousand workers and in 2010, 257
thousand, reflecting an increase ofl12thousand. At the same time, in 2006 the number of
researchers in the ICT sector was 150.73 thousand, rising to 161.42 thousand in 2010, representing
an increase of 10.70 thousand researchers in these two years. Figy8 indicates that R&D
personnelin the ICT sector accounts for around 4% of total ICT sector employhierthe EU (see

the right hand side for the scale of this variable). This share increased from 4.05% in 2006 to
4.30% in 2010. The sharpest growth was seen in this last year. On tinemohand, Figure 113-a

also shows the share of ICT R&D researchers on ICT personnel (scale on the left hand side). This
ratio has fluctuated around a range of 62964%. The highest share, 63.98%, occurred in 20086,
while a minimum was reached in 2008 (62.98), from which it recovered in the two following
years, rising to 62.85% in 2010.

In the ICT sector, employment grew at a faster pace (3.24%) than R&D personnel (2.08%) or R&D
researchers (0.95%) between 2006 and 2008 as Figurel®-b indicates. With theonset of the
recession, ICT sector employment contracted-By39%, while ICT R&D personned.g85%) and
researchers0.77%) defended their positions more successfully. In 2010, while general ICT sector
employment continued to fall, R&D personnel (5.52%)d researchers (5.89%) witnessed an
upturn.

Figure 1013:
a: Employment sharedCT R&D personndbtal ICT b: Annual growth rates ofdT sector employment
sector, and ICT R&D researchdST R&D. Europea ICT R&D personnel and ICT R&D researct
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SourceEurostat, elaborated by lvie and JRETS.

5 The statistics available for all the countries provides the data for personnélihrtime equivalent(FTE)
terms while employment is measured in terms béadcounts
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Figure 1 14-a shows how R&D personnel is split between ICT manufacturing and services sectors.
Again, itis interesting to note that ICT manufacturing has declined in almost all variables. While ICT
R&D personnel in manufacturing represented 48.0% of total ICT R&D personnel in 2006, five years
later this figure had fallen by almost 18 percentage points to 8%. The reason for this decline can

be seen in the annual real growth rates plotted in Figureld-b. The striking fact is that while R&D
personnel in the ICT services sectors retained positive annual growth rates, even in the years of
deep recession, theame cannot be said for ICT manufacturing sectors, where the annual rate of
variation has always been negative.

Figure 1014:
a: Share of ICT manufacturing R&D personnel ¢ b: Annual growth rates of ICT manufacturing R¢
ICT services R&D personnel. Eurapélion (2006 personnel and ICT services R&D personi

2010) European Union (2062010)
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SourceEurostat, elaborated by Ivie and JRETS.

Finally, Figure 115 shows the share of R&D personnel ofehotal for ICT and noiiCT sector,
differentiated according to manufacturing and services. As with BERD, the share of R&D personnel
in manufacturing is higher than in VA or employment (Figurel3-a), but it showed a downward
tendency. ICT R&D personnelrmanufacturing accounted for around 7.5% of total personnel but
with the opposite profile since it fell from 9.50% in 2006 to 6.01% in 2010. As for BERD, the two
manufacturing sectors with the highest share of R&D personnel ldianufacture of machinery ah
equipmentand Manufacture of motor vehicles, trailers and setmilers, both of which lost share

over the period.

R&D personnel in the services sector showed an upward trend that was very pronounced in the two
sectors with the highest weight: ICT sees®R&D personnel share on total went up from 10.40% in
2006 to 13.69% in 2010, andProfessional, scientific and technical activitiezsse from 14.82% in

2006 to 18.23% in 2010. Thus, as with almost all variables, the services sector has shown
remarkable railience even in the most difficult years of the economic recession.
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Figure 1015: ICT R&D personnel share of total R&D personnel and comparison witHGibreconomic

activities. European Union (2068010)
a) Manufacturing
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SourceEurostat, elaborated by Ivie and JRETS.

1.5 Comparison of indicators and data summary

Figure X 16 provides a comparison of the ICT manufacturing and ICT services sectors distribution
of the four main indicators analysed in this sectiofvalue added, employment, BERD and R&D
personnel for the European Union in 2010. The data summary for those variables is provided in
Table 1 1. The main results of this comparison can be summarized as follows:

- ICT VA and ICT sector employment are concentrated in the ICT services sectors, especially in
ICT VA, representing 90.63% of total ICT VA and 85.68% of total ICT sector employment.

- ICT manufacturing has a higher share in terms of BERD and R&D personnel thar V
employment. ICT BERD in manufacturing represents 43.33% of total ICT BERD, while the
share of ICT manufacturing R&D personnel on total amounted to 30.49%.
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Figure 1016: Comparison of ICT manufacturimad services for value added, employment, R&D personnel
and BERD. European Union (2010)

Value added Employment
BERD R&D personnel
B |CT manufacturing W ICT services

SourceEurostat, elaborated by lvie and JRETS.

Table 1 1 summarizes the main variables reviewed in this chapter.

Table 101: Summary table of ICT indicators by broad sectors. European Union (2010)

Value added Employment BERD R&D
personnel
(Millions of (thousand persons (Millions of (thousand fult
current EUR) employed) current EUR) time equivalent)
ICT total 46,475.33 844.12 11,262.23 78.31
ICT total services 449,594.77 5,129.27 14,730.91 178.51
ICT total 496.070.10 5,973.39 25,993.15 256.82

SourceEurostat, elaborated by lvie and JRETS.
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2. Analysis by ICT Sub-sector
2.1 ICT sector value added

ICT sector value added (VA) amounted to 496.07 billion euros in 2010. This represented a share of
4.03% of EU GDP, a share that has reduced slightly over the last few years. ICT services contributed
by far the largest share of ICVA (90.63%, or around 450 billion euros in 2010), accounting for
3.66% of EU GDP, while ICT manufacturing VA contributed 9.37% of ICT VA (46.48 billion euros),
totalling 0.38% of GDP.

Figure 2 1 plots the ICT VA share of GDP by ICT-sebtors. By far, th two largest ICT services
sub-sectors in the EU areComputer programming, consultancy and related activijtieghich
generated a VA of around 180 billion euros in 2010 (1.47% of EU GDP)Taidcommunications,
producing a VA of 175.85 billion euros in 201.47% of EU GDP). These two ssdxtors
represented almost 72% of the total VA produced by the ICT sector in 2010. ICT trade actjvities
Wholesale of computers, computer peripheral equipment and softvearegt\Wholesale of electronic

and telecommunicationgquipment and parts generated a VA of 45.95 billion euros in 2010, or
0.37% of EU GDP. In 2010, the value added created in ICT manufacturing was more than the VA
produced in ICT trade services. From 2009 to 2010, the value added generated by ICT services
increased by 10.4 billion euros (a 2.36% increase).

The two largest ICT manufacturing siectors in the EU areManufacturing of electronic
components and boardsand Manufacturing of communication equipmenfTheir cumulative
contribution to EU GDP waspwever, only 0.28% in 2010. From 2009 to 2010, value added
produced by ICT manufacturing increased by 5.3 billion euros (12.93%). The largest increase was in
Manufacturing of electronic components and boafd8.75%).

Box 1: List of NACE Rev. 2 ICT ssdgtors:

Nace Rev. 2 Description

261-264, 268 ICT total manufacturing industries
261 Manufacture of electronic components and boards
262 Manufacture of computers and peripheral equipment
263 Manufacture of communication equipment
264 Manufacture of consumer electronics
268 Manufacture of magnetic and optical media
465, 582, 61, 62, 631, 951 ICT total services
465 ICT trade industries
4651 Wholesale of computers, computer peripheral equipment and software
4652 Wholesale of electronic and telecommunications equipment and parts
5820, 61, 62, 631, 951 ICT services industries
5820 Software publishing
61 Telecommunications
62 Computer programming, consultancy and related activities
631 Data processing, hosting and related activities; web portals
951 Repair of computers and communication equipment
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Figure 201: ICT VA share of GDP by ssbctor (2009, 2010)
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Figure 202: Comparison of ICT manufturing and services: distribution of VA among the biggest Member
State contributors (2010)
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Figure 22 provides a comparison of ICT manufacturing and services-seittors in terms of
Member State contribtions to ICT VA in 2010. On the one hand, Germany dominated ICT
manufacturing (contributing 24.18% of EU ICT manufacturing VA), followed by Italy and the UK
(contributing around 12%), France and Sweden, which contributed similar shares986.7On the

other hand, the ICT services sgector was dominated by a group of four countries (France, the UK,
Germany and Italy) that represented 62.08% of the total EU ICT services VA. The biggest

_daa m i " n di H h] m No\o n?% “18§% iomadufaptwiagjvs. n "\
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15.99% in services), Sweden (8.71% vs. 3.27%), Finland (6.23% vs. 1.42%), France (6.73% vs.
17.61%), the UK (11.85% vs. 16.90%) and Spain (2.94% vs. 7.88%). The twelve new Member States
contributed more to ICT VA in ICT manufaetgr{(12.32%) than in ICT services (7.00%).

2.2 ICT sector employment and labour productivity
2.2.1 ICT sector employment

In 2010, almost 6 million people worked in the EU ICT sector, representing 2.68% of total
employment. ICT sector employment is Higtconcentrated in ICT services: 5.1 million people
worked in ICT services (85.87%) whereas 0.8 million worked in ICT manufacturing (14.13%). Overall
ICT sector employmemtecreased by 1.2%in absolute terms, 71.50 thousand peoplérom 2009

to 2010. Ths figure comprised 50.30 thousand people in manufacturing.§3%) and 21.20
thousand in services (onh0.41%, in spite of the economic crisis). The decrease in employment in
ICT manufacturing was therefore higher than in ICT services in both relativabsdute terms.

Figure 2 3 plots the ICT sector employment share of total employment by ICFsediors. As in the
case for VA, ICT sector employment in the EU is concentrated in just two service s&uarputer
programming, consultancy and related adties, with 2.75 million people (1.23% of total
employment), andTelecommunicationsvith 1.03 million people (0.46% of total employment). In
2010, these two subsectors represented 63.33% of total ICT sector employment. In the same year,
ICT trade servies employed 0.58 million people (0.26% of total employment).

In ICT manufacturing, most employment is provided by two-selbtors:Manufacturing of electronic
components and boardsemploys 0.38 million people (0.17% of total employment) and
Manufacturing of communication equipmentemploys 0.25 million people (0.11% of total
employment).

From 2009 to 2010, ICT services employment remained constantCiomputer programming,
consultancy and related activitieand decreased by 3.6% ifelecommunicationsEmplgment
decreased by 3.4% ifata processing, hosting and related activities; web portal©.42 million
people in 2010. In ICT manufacturing, employment decreased by 20Btanufacturing of magnetic
mediaand by 11% inManufacturing of communication equipnt.

27



Figure 203: ICT sector employment share of total employment by séxtor (based on head counts; 2009,
2010)
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Figure 204: Comparison of ICT manufacturing and services: distribution of ICT sector employment among
the biggest Member State contributors (2010)
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Figure 24 provides a comparison of employmemh the ICT manufacturing and services sub
sectors by MS in 2010. The most striking observation is the contribution of the new Member States.
These 12 countries together employed 30.23% of all employees from the EU ICT manufacturing
sub-sector, significarly above the 21.52% employed by Germany. In services, however, their
contribution was only half that value (14.31%). In terms of singleuntry contributions, Germany
dominated both ICT manufacturing and services (providing2P86 of EU ICT sector employms.
France, Italy and the UK together contributed 27% and 42% to total EU ICT manufacturing and
services employment, respectively. Compared to other indicators analysed, the differences between
individual country shares (manufacturing vs. services) reradiguite stable.
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2.2.2 ICT sector labour productivity

In 2010, labour productivity per person in ICT manufacturing in the EU was 55.06 thousand euros,
while the figure for ICT services was 87.65 thousand euros. The highest labour productivity was
achievel in Telecommunicationsrising to more than 170.5 thousand euros (see Figure5p
Between 2009 and 2010, ICT labour productivity in the EU grew up by 2.10% in real terms. This
increase was more intense in ICT manufacturing (on average 17%) than in ssr{@42%). The
biggest rise was recorded iManufacture of consumer electronic22.31%, while the biggest drop
was inManufacture of magnetic and optical mediwhich fell by almost 16%.

Figure 205: ICT Labur productivity by sutsector (thousand constant [base year 2005] EUR per person;
2009, 2010)

200
180
160
140
120
100

80

161.30
160.65

60

94.13
105.67

40

< oo}
(32}
= o hl S Bl - B
o0l © o
NS Bl Bl BB S o e o BNl @ RCHl o B
20 B Bl B B2 S ° M ¢ KM S
o —
Sl <~ il ™ 7 S B ~
N
0
Manufacture Manufacture o Manufacture Software Computer Repair of
of electronic communicatiot of magnetic publishing programming computers
components equipment media
Manufacture Manufacture Wholesale o Telecommur Data
of computers of consumel IC equipmen cations processing
electronics
m 2009 2010

SourceEurostat, elaborated by lvie and JRETS.

2.3 ICT sector business expenditure on R&D (ICT BERD)

Analysing ICT business expenditure on R&D (ICT B&fk@ys ICT sulectors provides a quite
different perspective to the picture resulting from a comparison of value added or employment (see

Figure 2 6).

In 2010, ICT BERD amounted to 26 billion euros, 2.46% more than in 2009 (25.37 billion euros).
This armount was divided almost equally between manufacturing (11.26 billion euros) and services
(14.73 billion euros).

In 2010, more than half ICT manufacturing BERD (56.51%) was investeManufacturing of
communication equipmen(6.34 billion euros, or 4.17%f total BERD in the EU economy), and
30.72% in Manufacturing of electronic components and boar@s5 billion euros). More than half
ICT services BERD (59.44%) was investedComputer programming, consultancy and related
activities(8.34 billion euros)and 28.67% inTelecommunication§.02 billion euros).
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Figure 206: ICT BERD share in total BERD by sedtor(2009, 2010)
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From 2009 to 2010, ICT BERDvested in ICT manufacturing remained stable in nominal terms,
which meant a reduction in real terms 0f2.48%. Manufacturing of magnetic and optical media
experienced the biggest drop in nominal terms (almost 38%). In ICT services, however, it increased
by 0.65 billion euros (a 2.19% increase in real terms), mostly @omputer programming,
consultancy and related activitieg@y 0.60 billion euros) andData processing, hosting and related
activities; web portalsby 3.50% in real terms.

Figure 2 7 providesa comparison of the ICT manufacturing and services -salgtors in terms of

H> h] "m Nol\o n% ~jiomd]podjin o]j D>0 =@M? di -+
(25.40% of EU ICT manufacturing BERD) and Finland (21.88%). Sweden and France thiveedfollo

with 14.71% and 13.98%, respectively. These four countries represented 76% of the total EU ICT
manufacturing BERD. However, when ICT services BERD is considered, Finland and Sweden
contributed only 2.49% and 2.81% each, in sharp contrast to their dbation to ICT
manufacturing BERD, which was 36.60% in total. In contrast, France and Germany held leading
positions also in services (19.97% and 17.79%, followed by the UK with 17.64%). The UK and Spain
are among the Member States with larger ICT BERDritmrtions in services than in manufacturing:

Spain (1.19% in manufacturing vs. 6.16% in services) and the UK (3.35% vs. 17.64%).
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Figure 207: Comparison of ICT manufacturing and services: distribution BBERD among the biggest
Member State contributors (2010)
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The ICT sector is one of the most R&fmensive sectors in the EU economy. In 2010, ICT BERD
made up 17.05% of total BERD, while ICT VA represgtoinly 4.03% of GDP. In the same year, ICT
BERD intensity, measured by the ratio of ICT BERD to ICT VA, was, at 5.40%, very close to its 2009
value of 5.27%.

In 2010, although ICT manufacturing stdectors produced only 9.37% of ICT value added, they
acounted for 43.33% of ICT BERD. ICT manufacturing-sedtors are thus much more R&D
intensive than ICT services sidectors. In fact, ICT BERD intensity is 7.39 times higher in ICT
manufacturing (24.23%) than in ICT services (3.28%).

Figure 2 8 provides acomparison of BERD intensity among ICT -seltors. ICT BERD intensity
(measured by the ratio of ICT BERD to ICT VA) was particularly high, especially in one manufacturing
sub-sector: 40.18% inManufacturing of communication equipmenErom 2009 to 2010, ICT
manufacturing BERD decreased .48% in real terms, and ICT manufacturing VA increased by
10.33% in real terms. This difference resulted in a decrease in ICT BERD intensity from 27.42% in
2009 to 24.23% in 2010.

In ICT services in 2010, more than IhdCT services BERD (56.59%) was investedComputer
programming, consultancy and related activitie$3.34 billion euros), and 27.29% in
Telecommunications(4.02 billion euros). In these two stdectors, ICT BERD intensity was
significantly lower than irmost ICT manufacturing subectors: 4.62% irComputer programming,
consultancy and related activitieend 2.29% inTelecommunications.

From 2009 to 2010, ICT services BERD increased by 2.19% in real terms and the ICT BERD intensity
(ICT BERD/ICT VA) réneal stable between 3.21% and 3.28%. ICT BERD increased mostly in
Computer programming, consultancy and related activifieg 5.31% in real terms) and decreased

in Telecommunicationby 7.19% in real terms.
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Figure 208: ICT BERD intensity (ICT BERD/ICT VA) ksestdr (2009, 2010)
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2.4 ICT sector R&D personnel

ICT R&D personnel (including both researchers and R&D supporting staff) made up 4.30%lof tot
ICT sector employment in the EU. In 2010, 9.28% of employees in the EU ICT manufacturing sub
sectors were R&D personnel, whereas the figure for ICT services was only 3.48%. According to
Figure 29, the ICT sufsectors with the highest share of R&D perswel were Manufacture of
communication equipmerand Software publishind15.75% and 10.63%, respectivelyh contrast,

the ICT suksectors with the lowest shares of R&D personnel witd trade industriedManufacture

of magnetic media,Data processinghosting and related activities; web portaBnd Repair of
computers and communication equipmergach employing less than 2%.
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Figure 209: ICT R&D personnel share of total ICT sector employment byssabor(based on FTE; 2009,
2010)
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There were around 257 thousand R&D employees working in the EU ICT sector in 2010, 5.52%
more than in 2009. This is the result of a 3.42% decrease in ICT manufacturing R&ogment

(from around 81.10 thousand employees in 2009 to 78.30 thousand in 2010) offset by a 9.99%
increase in ICT services employment (from 162.30 thousand employees in 2009 to 178.50
thousand in 2010). The drop in ICT manufacturing personnel occurradlynia the Manufacture of
consumer electronicsub-sector, while the largest increase in ICT services personnel occurred in
Repair of computers and communication equipmegimilar trends are observed in the numbers of
ICT researchers.

Figure 2 10 provices a comparison between the share of ICT R&D personnel employed in the ICT
manufacturing subsector and the ICT services sglector by Member State in 2010. On the one
hand, similarly to previous indicators, Germany has the highest share: 32.31% of EU ICT
manufacturing R&D personnel worked in Germany, followed by 16.84% in France and 12.65% in
Finland. These three countries alone account for almost 62% of the total EU ICT manufacturing
R&D personnel. On the other hand, in ICT services, only 12.57% of IDpé&t&nnel are employed

in Germany and 2.22% in Finland. France has the highest share (19.39%), closely followed by the
UK (16.57%). A large difference in ICT R&D personnel employment figures can also be observed in
Spain (2.79% in manufacturing vs. 8.29%bservices).
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Figure 2010: Comparison of ICT manufacturing and services: distribution of ICT R&D personnel among the
biggest Member State contributors (2010)
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2.5 Comparison of indicators and data summary

Figure 2 11 provides a comparison by ICT ssbctors of the four main indicatorsvalue added,
employment, BERD and R&D personnfr 2010. The main results of this comparison can be
summarized as fobbws:

TheComputer programming, consultancy and related activiseb-sector consistently scored
highest in all four indicators, with shares between 32% and 46%.

Manufacturing of communication equipmentas a highly R&Eintensive subsector. While it
produced only 3.19% of the total ICT VA in 2010 and employed only 4.15% of the total ICT
workers, it invested 24.49% of the total ICT BERD and employed 15.21% of ICT R&D
personnel. Similar characteristics can be seen alsdanufacture of electronic congments

and boards.

A different situation is observed in th€elecommunicationsub-sector. On the one hand, this
sub-sector produced 35.45% of the total EU ICT VA. On the other hand, it represented only
half this share in terms of ICT sector employmgiif7.25%), ICT BERD (15.47%) and ICT R&D
personnel (14.74%). A similar pattern was seen in ICT trade industries, with 9.26% of the
total ICT value added, and only 2.72% of the total ICT BERD.
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Figure 2011: Canparison of value added,

Value added
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Table 2 1 shows the data for the main variables analysed in this chapter.
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Table 201: Summary table of ICT indicators by ssectors. European Union (2010)

Value

NACE Rev. 2 added

Description

(Millions of
current
EUR)

Employmen
t

(thousand
persons
employed)

BERD

(Millions of
current EUR)

R&D
personnel

(thousand
full-time
equivalent)

261-264, 268 ICT total manufacturing industries 46,475.33 844.12  11,262.23 78.31
261 Manufacture of electronic components and boards 19,081.02 381.45 3,460.03 27.17
262 Manufacture of computers and peripheral equipment 6,083.38 117.15 973.60 8.65
263 Manufacture of communication equipment 15,839.16 248.05 6,364.74 39.07
264 Manufacture of consumer electronics 5,393.16 94.99 459.87 3.38
268 Manufacture of magnetic and optical media 78.61 2.48 4.00 0.03
465, 582, 61, 62,631, ICT total services 449,594.7 5,129.27 14,730.91 178.51
465 ICT trade industries 4595245  581.63 706.83 7.91
4651 Wholesale of computers, computer peripheral equipment and softwa 28,613.29 361.48 - -
4652 Wholesée of electronic and telecommunications equipment and parts 17,339.16 220.15 - -
5820, 61, 62, 631, 951 ICT services industries 403,642.3 4,547.64  14,024.08 170.61
5820 Software publishing 14,871.01 13249  1,199.21 14.08
61 Telecommunicatios 175,854.1  1,030.50 4,020.79 37.85
62 Computer programming, consultancy and related activities 180,550.5  2,752.56 8,336.50 110.83
631 Data processing, hosting and related activities; web portals 22,914.23 418.62 452.87 7.53
951 Repair ofcomputers and communication equipment 9,452.40 213.47 14.72 0.31

ICT total 496,070. 5,973.39  25,993.15 256.82

SourceEurostat, elaborated by lvie and JRETS.

Note:There is no data available for BERD and R&D personnel in the StatisticesgaRRh and
Development (Eurostat) for the ICT trade industries-sdetors (NACE 4651, NACE 4652).
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3. Analysis by Member State

3.1 ICT sector value added

ICT sector VA in the EU amounted to 496 billion euros in 2010. This represented a sh&@385b
of EU GDP that has reduced slightly over the last few years.

From the individual country perspective, in 2010 the share of ICT sector ranged from 9.32% of total

VA for Ireland down to 3.03% for Austria and 2.99% for Poland (see Figwé).3Ireland

maintained the leading position with an increase in the ICT sector share in VA from 8.70% to

9.32%. In 2010, Malta and Luxembolrgame next with a share 3 percentage points lower (6.30%

and 6.29%, respectively). Five other countries had shares aboverauna 5% (Sweden, Finland,

Bulgaria, Hungary and Estonia) and twelve countries had shares below the EU level (4%). It is
ijo\] g" oc\o rcdg"’ "dbco ja oc’ or ggq’ hjno m /
ratios of ICT VA to GDP above the EU lethglse ratios for eight of the fifteen older Member States

are below the EU average.

Figure 301:ICT VA share of GDP by Member State (2009, 2010)
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In almostall countries the ICT sector VA share of GDP remained fairly stable from 2009 to 2010. In
Malta, ICT sector VA rose in this period by 0.70 percentage pganid in Ireland by 0.63
percentage points. On the other hand, Cyprus, Slovenia, the NetherlambdSwaden experienced
moderate increases between 2009 and 2010 of around 0.2 percentage points, whereas Hungary
and Poland saw falls of 0.40 and 0.35 percentage points, respectively. Here, however, it should be
stressed that these falls and increases arelagve to GDP. In some of these countries, the change

in the ICT VA/GDP ratio may be due to a change in GDP rather than in ICT VA. Nevertheless, almost
all EU Member States (except Greece, Hungary, Spain, Latvia, Lithuania and Austria) experienced

6 Greece, Luxembourg and especially Malta lack official data, thereforeaeemmend taking the results
with caution. The missing data not covered wburces mentioned above has been estimated using NACE
Rev. 1.1 datacorrespondence table beeen NACE Rev. 1.1 and NACE Rev. 2, European avé@es
shares, and turnover/GVA ratio.

" Due to measurement problems ifGreece, Luxembourg and Maltz@aution is recommended when
interpreting results
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rises inthe nominal values of ICT VA. At the EU level, ICT services contributed by far the largest
share of ICT VA (90.63% in 2010), while ICT manufacturing VA contributed only 9.37%.

Figure 3 2 shows the distribution of VA shares for ICT manufacturing and kKVices by country in

2010. The three mostICT manufacturingoriented countriesin the EU are Malta (its ICT
manufacturing industries produced 36.74% of total ICT ¥AFinland (30.92%) and Hungary
(26.35%). Other countries with ICT manufacturing sectdrat tproduced relatively high percentages

of ICT VA were Romania (25.40%), Sweden (21.33%), Slovakia (19.42%), Estonia (17.90%) and
Ireland (16.97%).

Figure 302: Distribution of VA shares for ICT manufactgriand ICT services by Member State (2010)
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Clearly, in terms of VA, the ICT sector of every EU Member State is dominated by ICT services. In
2010, the ICT services sectors of eight countries produced @&86 of total ICT sector VA: Cyprus
(99.89%), Luxembourg (99.80%), Greece (99.36%), Bulgaria (97.25%), Spain (96.33%), France
(96.25%), Latvia (95.98%and the Netherlands (95.68%).

Figure 3 3 provides a comparison of contributions by Member State tol€D VA in 2010. It comes

as no surprise that the largest EU economies contributed the mdsermany (16.74%), France
(16.60%), the United Kingdom (16.43%), Italy (11.60%) and Spain (7.43%). Together, these five
countries produced 68.80% of total EU ICT TAe Netherlands followed with 5.35%. Overall, the
twelve newer Member States contributed 7.70% to total EU GDP in 2010, a figure similar to their
ICT sector contribution of 7.49% to EU ICT VA. In 2010, the six EU economies that are most
specialized in ICTlreland, Malta, Luxembourg, Sweden and Finlaséde Figure 31) together
produced only 9.19% of the EU ICT VA, i.e., less than the share of Italy.
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Figure 303: Distribution of ICT VA among Member State81Q)
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3.2 ICT sector employment and labour productivity
3.2.1 ICT sector employment

In 2010, almost 6 million people worked in the EU ICT sector, representing 2.68% of employment in
the EU. This peentage was almost identical in 2009.

Figure 34 compares the ICT sector employment shares of total employment by Member State
(based on head counts). As with ICT value added in GDP, the leading country in 2009 and 2010 was
Ireland with a share of almost % in both years (4.75% in 2009 and 4.92% in 2010). Only Finland
exceeded a 4% share (around 4.3% in both years 2009 and 2010). At the other end of the scale, six
countries , Bulgaria, Cyprus, Lithuania, Portugal, Gréecel Romania had shares below 2% in
2010.

® As Greece, Luxembourg and especially Malta ladficial data, we recommend taking the results with
caution. The missing datbor ICT sector employmertas been estimatedising some alternative methods
like NACE Rev. 1.1 data, correspondence téleleveen NACE Rev. 1.1 and NACE Rev. 2, and European
average ICT shares.
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Figure 304: ICT sector employment share of total employment by Member State (% of head counts; 2009,
2010)
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Between 2009 and 2010, the EU ICT seictost 71.5 thousand workers. The sharpest reductions
were in Italy and France with 17 and 16.2 thousand workers, respectively (jointly, 46.49% of the
total EU reduction), while the United Kingdom experienced a fall of 14.3 thousand (19.97%),
Netherlands10.3 thousand (14.47%), Romania 9.3 thousand (12.96%) and Slovakia 8.9 thousand
(12.46%). Thus, these six countries accounted for 106.36% of the contraction in EU ICT sector
employment. Interestingly, in spite of the economic crisis, ICT sector employimeneased in some
countries, most notably in Poland where almost 14 thousand more workers were employed
(according to head counts). Hungary (11.7 thousand workers), Bulgaria (7.7 thousand), Spain (5.7
thousand), Germany (3.2 thousand), Portugal (1.7 theadaand Lithuania (1.6 thousand) also
employed additional ICT workers.

At the EU level in 2010, ICT manufacturing employed 14.13% of the ICT sector workforce. There is
considerable variation between Member States in the distribution of labour betweenwoelCT
sub-sectors (manufacturing and services). A large number of newer EU Member States have
become important ICT manufacturing countries, and have relatively high employment in ICT
manufacturing (see Figure-3). This was the case for Hungary (51.26%IGT sector employment

in manufacturing), Malta (40.56%), Estonia (37.16%), Slovakia (29.74%), Romania (21.19%),
Slovenia (20.48%), the Czech Republic (20.15%) and Poland (20.06%). Other EU countries with a
relatively high share of ICT manufacturing empfoent were Finland (28.48%) and Ireland
(23.92%). On the other hand, countries with the biggest share of ICT services employment in 2010
were Luxembourg (99.82%), Bulgaria (99.66%), Greece (97.53%), Cyprus (97.19%), Latvia
(95.04%), and Spain (94.18%).
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Figure 305: Distribution of employment shares between ICT manufacturing and ICT services by Member
State (% of head counts, 2010)
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Figure 3 6 compares Memeér State contributions to EU ICT sector employment in 2010. As can be
expected, EU ICT sector employment was concentrated in the five largest EU economies. Germany
came first with 18.24% of total ICT sector employment in 2010. The UK was second with 15.83%
followed by France (12.94%), Italy (11.02%), and Spain (6.84%). Thus, 64.88% of EU ICT sector
employment is concentrated in these five countries. Other EU countries with fairly high shares of
ICT sector employment relative to their economic size are mRblé.40%) and the Netherlands
(4.54%). Three newer Member States, Hungary (2.57%), the Czech Republic (2.51%), and Romania
(2.23%) have fairly high contributions, followed by Belgium (1.85%) and Finland (1.80%).
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Figure 306: Distribution of ICT sector employment among Member States (head counts, 2010)

SourceEurostat, elaborated by Ivie and JRETS.

3.2.2 ICT sector labour productivity

Figure 3 7 shows that the EU ICT labour productivity level in 2048s around 83 thousand euros

per person. Luxembourg had the highest level (154.54 thousand euros per person), followed by
Ireland (143.83), then Greece (127.90) and Belgium (110.28 the newer Member States (except
Cyprus, Slovakia and Malta) had tlmwvest levels of ICT labour productivity. It is also interesting to
note that ICT services in almost all countries (21 out of 27) had higher labour productivity than the
total and, therefore, than ICT manufacturiigThe only exceptions were Luxembourgefan, the
United Kingdom, Finland, Romania and Austria.

10 The bright blue bubbles in Figure Bindicate the value of ICT labour productivity in the manufacturing
sector whereas the light blue bubbles indicate the value of ICT labour productivity in the services sector.
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