Strategy for Science, Technology and
Innovation

Indicators - December 2011

An Roinn Post, Fiontar agus Nudlaiochta - o
Department of Jobs, Enterprise and Innovation Forfas %
R =

\ﬂ Department of

\\/, Agriculture,

,l#  Food and the Marine © An Roinn Slainte
- An Roinn
Talmhaiochta, 2 DEPARTMENT OF HEALTH
Bia agus Mara -

O

Comhshaol, Pobal agus Rialtas Aitidil OIDEACHAIS
Environment, Community and Local Government AGUS SCILEANNA

EDUCATION
AND SKILLS

Department of Communications, Energy and Natural Resources
# Roinn Cumarsdide, Fuinnimh agus Acmhainni Nadurtha



http://forfasconnect/eLibrary/PresentationCentre/Forfas/forfas logo high res jpg.jpg

SSTI INDICTORS 2011

Table of Contents

Introduction & Key Findings 5
Chapter 1: R&D in the Enterprise Sector

1.1 Expenditure on Research and Development

1. Business Expenditure on R&D (BERD 2062 0 1 0 ) dm current pri9es

2. Funding of BERD, 0m20®&rrent prices, 1999

3. Business Expenditure on R&D (BERD 2062 01 0) , Om, by owner s hG p

4, BERD by Sector, O04® current prices, 20 10

5. BERD by Manufacturing & Services, O0m culX¥rent pri
6. BERD Current and Capital Expenditure, 2001-2010 11

7. SME Expenditure on Research and Development (less than 50 employees) 11

8. Distribution of R&D Active Fi rms by Size of Expenditure, 2003-2009 11

1.2 R&D and Innovation (RD&I) in Enterprise Agencies supported Firms

9. Irish & Foreign-owned share of RD&I expenditure/number of firms, 2006 & 2009 12
10. lIrish-owned firms RD&I expenditure and the number of R D&l active firms, 2006 12
11. Irish-owned firms RD&I expenditure and the number of RD&I active firms, 2009 13

12. Foreign-owned firms RD&I expenditure and the number of RD&I active firms, 2006 13
13. Foreign-owned firms RD&I expenditure and the number of RD&I active firms, 2009 14
14. R&D% of SalesdlIrish & foreign owned Firms in Ireland, 2006 and 2009 14

1.3 Performance of R&D active firms

15. Sales of R&D and non R&D performers as a % of total EIDA sales, 20002009 15
16. Exports of R&D and nonR&D performing EHI DA f i r ms ;20@bn, 20005
17.  Share of employment in R&D performing firms as a % of total EI/IDA, 2000 -2009 15

1.4 Research Personnel in Business

18. R&D staff by active sectors as a proportion of total employment 1999 & 2007 16
19. Research Personnel in Enterprise Sector, (Headcount), 2001-2009 16
20. In-house R&D personnel, Irish owned and foreign owned firms, 2000-2009 17

1.5 Innovation in Firms
21. Innovation Activity Rates by Firm Size, 2006 & 2008 17
22. Percentage Turnoven®d fPromuéNewntmoviiti on,172006 & 2

23. Percentage Turnover from 6New to Marketi Product

24.  Labour Costs per employee in Innovative and Non-i nnovative Firms18 G, 2008
25.  Exports in High-tech Manufacturing, per cent of total, 2009 18
26. Innovative Firms achieving Energy Reductions in Production %, 2008 19



SSTI INDICTORS 2011

1.6 Financing R&D

27. Venture Capital Funding raised by SMEs in Ireland, 20072010 19
28. Venture Capital Funding, Percentage of GDP, 2010 20
29. R&D Tax Credits, 20042009 20
30. R&D Grant Approvalsél DA | rel an@310 m, 2002 21
31. Innovation Vouchers d Enterprise Ireland, 2007-2010 21

Chapter 2: Government Investment in R&D
2.1. Total Government Expenditure (GBAORD)

32. GovernmentSectorExpenditure on R&D -20GBAORD), (028, 2000
33. GBAORD trend (0m) and as-20d0 percentage 2f GNP, 2

34. International comparison of GBAORD as a percentage of GDP/GNP (2010) 23
35.  Average annual growth rate of civil GBAORD for selected countries (2005 -2010) 23
36. GBAORDMdistribution of public funding (classified by NABS) 24

37. Higher Education Expenditure -2000 R&D, dm24current |

2.2 R&D carried out in Government Agencies (GOVERD)

38. GOVERD as a percentage of GNP and GOVERD trend (262010) 25
39. Government Sector Researchers (Headcount) by occupation, 2008-2009-2010 25
40. Major State R&D performers - % of total 2010 26

2.3 R&D in the Health Sector

41. Research positions supported by HRB- % of total 2006-2010 27
42. HRB i nvestment in health resear2006201hfr aZ/tructur e
43. Health research areas supported by HRB- % of total 2006-2010 27

Chapter 3: Gross Expenditure on R&D (GERD)
4. Gross Expenditure on R&D (GEBD), Odm cur28ent pri c

45. Private Funding of HERD and @0808eRD, Om 28urrent pi

Chapter 4: Developing Human Capital
4.1 Enrolments an d Graduations

46. PhD and Masters Enrolmens in Universities, 2005 and 2010 29
47. PhD and Masters Enrolments n Institutes of Technology, 2010 29
48. SET & HSS Graduates (Level-8Degree), 2005 (Primary Degrees)-2010 29
49. PhD Graduatesfrom Universities 2005 & 2009 (Inst. of Technology 2010) 30
50. Masters Graduates from Universities 2005 & 2009 (Inst. of Technology 2010) 30
51. Higher Education Researchers, 20042009 30



SSTI INDICTORS 2011

4.2 Destination of Graduates

52.  First Destination of Graduates by Sector of Employment, % share, 2008 31
53.  First Destination of Graduates Degree and Masters/PhD, 2006 & 2009 31
54. First Destination of Doctorates (all faculties), 2006 & 2009 32

Chapter 5: Indicators of R&D activity
5.1 Indicators of R&D activity

55. European Research Framework Programme Participation Awards, 2007-10 32
56. Innovation Active Firms Collaboration with Higher Education, 2004 -2008 33
57. R&D Performing Enterprises Engaged in Joint Research Projects, 2007 & 2009 33
58. Trademarks Registered, Ireland, 2007-2009 33
59. Triadic Patents Registered, Ireland, 2001-2007 34
60. Invention Disclosures from Public Research Organisations, 20052010 34

61. License Agreements between Public Research Organisations and Firms, 20052010 34
62. Il relandds Citati om807Performance, 2000 35
63. Patents applications of Public Research Organisations, 2005-2010 35

Appendix 1 dOverview of Key Actions by Government Departments & Agencies

Department of Jobs, Enterprise and Innovation 36
Department of Education and Skills 40
Department of Agriculture, Food and the Marine 41
Department of Health 43
Department of Environment, Community and Local Government 44
Department of Communications, Energy & Natural Resources 45

The data and analysis in this report is compiled by Forfas for the Office of Science,
Technology & Innovation in the Department of Jobs, Enterprise and Innovation and the Inter -
Departmental Committee on Science Technology and Innovation using Forfas R&D an d STI

surveys, HEA® and other national and international sources as appropriate.

The key actions in  Appendix 1 were supplied by individual Government Departments




SSTI INDICTORS 2011

Introduction and Key Findings

Introduction

The guiding principle of the Strategy for Science, Technology and Innovation® (SSTl)is that
excellence in research and increased innovation in the enterprise sector can help accelerate

I r el and 0 srestrectorim@ anid lelp us to get back on the path of sustainable growth. The
Government has made a major commitment, through substantial public investment, in the SSTI
with the result that we have made significant steps in establishing a strong research
environment, based on building scientific excellence in a number of key strategic areas. In the
last decade we have trebled the level of investment in research and development, providing
enterprise support for R&D, investing in human capital, physical infrastructure and the
commercialisation of research. This investment has contributed significantly  to an increase in
Foreign Direct Investment (FDI), the competitiveness of indigenous enterprise and to the
creation and application of new knowledge and technologies.

This report breaks new ground in providing specific data on key indicators for monitorin g
progress on our investment in Science, Technology and Innovation and the quantifiable returns
on that investment to date. An overview of the range of activities being undertaken by
Government Departments and Sate agencies charged with delivering on impl ementation of the
strategy is attached as Appendix 1 to this report.

The Strategy, in its first phase, was designed and implemented as a necessary and sustained
investment, a step change to raise our research intensity levels by investing in hu man and
physical infrastructure in enterprise and the public research system . This new base, when
coupled with the R&D tax credit , hastransform ed the quantity and quality of research
undertaken by enterprise and acts as a powerful added incentive for FDI companie s to invest in
Ireland, not least in research in Ireland. The strategy, as adopted by Government in 2006, set
out both a vision and a number of goals :

dreland by 2013 will be internationally renowned for the excellence of its research,
and will be to the forefront in generating and using new knowledge for
economic and social progress, within 8

A Increased participation in the sciences by young people;

A Significant increase in the numbers of people with advanced qualificatio ns in science and
engineering;

A Enhanced contribution of research to economic and social development across all
relevant areas of public policy including agriculture, health, environment and marine
and natural resources;

A Transformational change in the qual ity and quantity of research undertaken by
enterprise - both directly and in cooperation with third level institutions;

A Increased output of economically relevant knowledge, know -how and patents from those
institutions;

A Increased participation in internati onal S&T cooperation and transnational research
activity;

http://www.djei.ie/publications/science/2006/sciencestrateqy.pdf
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A An established international profile for Ireland as a premier location for carrying out
world class research and development; and,

A Greater coherence and exploitation of synergies to mutual advantage in the
development of STI policy on the island of Ireland. *

In summary, the strategy aims to deliver world class people and enterprises with the drive to
succeed and the resources to do so.

The data in this report tracks the impact of Government, enterprise and higher education
investment in R&D using a range of relevant indicators and it highlights the substantial progress
that has been made in meeting the targets of the SSTI. For many indicators, the most up -to-
date data relates to 2009, with es timates provided for 2010 where available.

We have now reached a level where the policy of capacity building, focused on the input side of
the equation, has achieved fruition. The broad areas around which budgets have been oriented
to date (e.g. ICT, bio technology etc.) were appropriate for building a broad base of expertise in
fundamental, underpinning science and technology. This has allowed for niche areas of strength
to emerge.

The time is right now to build on the strengths that have emerged from the  sustained investment
that has taken place. Government policy in science and technology naturally evolves and the
current economic situation has made it imperative that it do so now. We need to target

investment so that we have critical mass in areas tha t link more precisely to the current and

likely future needs of the enterprise sector. This means paying much greater attention to the
impact side of the equation d&jobs and economic activity.

The Department of Jobs, Enterprise and Innovation (DJEI) together with Forfas and a High-Level

SteeringGr oup chaired by Jim &0Whohe bhsGoovephmeteetd O6Resea
Prioritisationd6 initiative, to identify areas of oppo
economic return, with a view to Go vernment prioritising the public investment in Science,

Technology and Innovation (STI) to support the realisation of opportunities in those areas. The

agenda for the next phase of STl investment will be driven by the outcome of the research

prioritisation exercise.

Key Findings

Overall, good progress continues to be made with respect to the key targets and objectives in

the SSTI. This is a notable achievement, given the adverse impact of the economic crisis on the
goal of increasing public R&D investment significantly in both proportionate and absolute terms
on a continuous basis over the lifetime of the National Development Plan to 2013.

Total Government Budget Outlays or AppropriationsonR&D ( GBAORD) for 2009 were O
current prices). We estimate that GBAORD Gressl to 0872
National Product (GNP in 2009 and 0.67% of GNP in 2010. Gross expenditure on R&D (GERDy

the Government, higher education a nd business sectors of the economy all contracted by 2.6% in

current prices in 2010, this was after a significant increase in expenditure in 2009. The overall

GERD intensity ratio is expected to reach 2. 21% of GNP in 2Q0 up from 1.43% in 2006. This

increase is expected to bring Ireland closer to the OECD average (2.34% GDP in 2008), although

this ratio improvement has been assisted by the rapid decline in G NP during 2008 and 2009.

Approximately two -thirds of GERD is undertaken by private industry in Irela nd, which is similar

to the OECD average (69.6% in 2008) and above the EU average where only half of total R&D is

3
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funded by the enterprise sector. The higher education sector performs about 29.4% (17% across
the OECD) of the total, while the Government sec tor spends 4.3% of the total (the OECD mean is
10.9%).

Overall improvements in R&D spending continue to be a strong driver of innovation performance

in the business sector. In 2008 44.9% of firms were engaged in some form of technological
innovation; alt hough seventh-highest in the EU, this compares to 63.8% in Germany and 50% in
Portugal. Some 42.6% of firms in Ireland engaged in some form of non-technological innovation
activity; again, this is an encouraging result, with Ireland eighth in the rank of E U and EEA
countries ahead of the EU27 average of 40%. About 40% of small firms undertake some form of
innovation, compared to 61% of medium -sized firms and 76% of large firms.

The percentage of gross R&D performed by industry in 2009 was 66%, with the higher education

sector accounting for 29% and the public sector 5%. Looking at the individual sectors of R&D

performance, business sector-p er f or med R&D (BERD) rose to 01.83 bill
intensity ratio expected to grow to  1.47% of GNP in 2010 from 0.95% in 2006 so that it now

exceeds the EU27 average of 1.17%, falling short of the OECD average of 1.63%. The business

sectors performing the largest percentage of R&D are the manufacturing sectors (39.8% of total

BERD), and hformation and communication services (26.1%). The most dramatic change over the

period is the increase in R&D in the internationally trading services sectors, with the  services

sectors share of total business R&D growing to 60% in 2009, up from 43% in 20Q reflecting the

growing economic importance of these sectors.

Expenditure on R&D in the higher education sector (H
2009. The HERD intensity ratio (HERD as a % of GNP) is now 0.63% which is above the OECD
(0.4%) andEU 27 averages (0.46%).

Tot al expenditure on R&D performed in the State sect
(including R&D performed in hospitals). The GOVERD/GNP intensity ratio for 2010 is 0.1%, and

this remains considerably below the EU and OECD averages (0.26%)in part due to the fact that

in Ireland most publicly funded R&D is performed in the universities.

The total number of researchers engaged in R&D in all sectors in 2009 was 21,393, with the
number of support staff and technicians total ling 12,328. The total number of full -time
equivalent researchers in 2009 was 14,681. The number of full -time equivalent (FTE) researchers
employed per thousand population in Ireland in 2009 was 7.6. This represents a dramatic
increase from 6.2 in 2005 sothat Ireland has now overtaken the EU -27 average (6.8) and is on
par with the OECD average. However, Ireland continues to lag the US rate (9.5). The number of
PhD Science, Engineering, Humanities and Social Sciencegraduates per 1,000 population in
Ireland stood at 1.11 in 2008, level pegging with the EU rate but so me way off the leader
countries.

The expansion of the fourth level sector (Masters and PhD, Levels 10/ 11) continues apace. The
number of student enrolments in Science, Engineering and Technology (SET) and Humanities and
Social Sciences (HSS) postgraduate programmes in universities increased from 16,153 in 2005 to
21,643 in 2010, an increase of 33%.

Commensurate with the increase in enrolments, the number of Masters and PhD graduations

from the u niversity system has increased from 6, 193 in 2005 to 9,867 in 2010 (+42%). SET Masters
and PhD graduates increased from 2,271 to 2,956 (+30%) and HSS graduates increased from 4,696
to 6,911 (+47%) from 2005 to 2010. University Masters graduates in SET andHSS increased by 28%
and 45% between 2005 and 2010 to 2,180 and 6,534 respectively.
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PhD graduates increased from 774 in 2005 to 1,153 in 2010 from the university sector (+48%). SET
PhDs graduates increased by 34% over the period in line with the target in the SSTI from 576 in
2005 to 776 in 2010 (96.8% of SSTI target of 801), with an additional 56 SET PhD graduates from
the Institute of Technology ( 10T) sector. In HSS disciplines, PhD graduates increased from 198 in
2005 to 377 in 2010 from the university sector, an increase of 90% on 2005, (33.6% ahead of SSTI
target of 282). There were also 13 HSS PhD graduates from the 10T sector in 2010.

The number of science and engineering articles per million population in Irelan d was favourable

at 571 in 2008: while this was behind the US (694) it was above other comparator countries such

as Germany (540), France (482) and Japan (414). I rel
million in 2008 though improving was less favourable, at 18.6, compared to 26.2 in  the UK, 46.8

in the US and 71.8 in Germany. However, patent applications per million to the Patent Co -

operation Treaty (PCT) performed slightly better in Ireland in 2008, with a rate of 108.9

compared to 81.1 in the UK and 62.2 in Canada. However, Ireland is far from the leaders in this

group; examples include: Switzerland (759.3), Netherlands (425.7) and Finland (384.9).

Overall, the evidence suggests that the sustained increases in public and private research inputs
and outputs to 2008-2009 have undoubtedly helped export resilience with a broader base of
enterprises engaging in R&D and innovation activity and the intensity levels of R&D in
enterprises increasing. However, latest data for 2010 -2011 indicate that there has been some
scaling back in public spend and some moderation on output measures. While this is
understandable in the current economic context, further erosion of publicly funded R&D would
impact on the progress being made in increasing firm level innovation capacity and on export
performance, gi ven the traditionally strong relationship b
reduced GDP in recent years has, to a large extent, masked this decline given that R&D intensity
ratios have improved owing to reduced national income (GDP and GNP are the den ominators in
the R&D intensity ratios). In particular, Ireland needs to continue the sustained growth

trajectory in indigenous R&D spend in particular in manufacturing if it is to continue to win

export markets.

What is also clear from the data is that m odern and R&D-performing sectors have sustained
output and export growth during the economic recession. The number of firms undertaking R&D
and their R&D intensity has increased, towards the sectoral international averages, but further
progress is needed to bring firm level performance to that of competitors internationally. There
has been a marked increase in commercialisation activity from higher education institutes.
Ireland is on track to achieve increases in human capital output, with science and enginee ring
output on target for 2009 and ahead on the target for humanities and social sciences.

Public sector research outputs have experienced a decline from 2008. It is likely that a lag effect
of recent expenditure reductions may additionally impact future outputs. International
competitiveness of research is improving, with an increase in citatio n impacts and EU FP7
funding on target for 0600m to 2013.

While gross expenditure on R&D for 2010 is estimated to be roughly flat compared to 2009, at
2.1% of GNP, it is now important to prioritise and focus scarce resources in areas that will
achieve the biggest return on investment. The prioritisation exercise underway will assist in this
regard.
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Chapter 1: R&D in the Enterprise Sector

1.1 Expenditure on Research and Development

This section examines the progress on expenditure of research and dev elopment within the
enterprise sector and the sectors that are active R&D performers.

1. Business Expenditure on R&D (BERD) 2001-2010 0 m current prices

2,000 A Enterprise R&D spend increased
from 01.33bn in 2005 to 01
2009 (+31% in real terms).

1,500

A Preliminary estimates for 2010

indicate a 1.9% decline in overall

business R&D expenditure t
500 - billion, driven by a decline in

expenditure by foreign -affiliates ,

while indigenous R&D spend recorded

0 - an increase.

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 | Source: CSO/Forfas BERD 2009.0°

1,000 -

2. Funding of BERD, O0Om 209 rent prices, 1999

2,000 A The majority of
1,800 investment in
’ business R&D comes
1,600 .
from business.
1,400

1,200
1,000
800
600
400
200

m Abroad

A Government
funding of business
m Government | R&D has increased
over the last 10
years.

m Enterprises

Source: CSO/Forfas
BERD 200910

4 Business Expenditure on Research and Development 2009/10 (BERD), CSO & Forfas, April 2011



SSTI INDICTORS 2011

3. Business Expenditure on R&D (BERD 2001-2010), 0 m by ownership |

2,000

1,500

1,000

500

1833

1,329

1305 1250

2001

2003

2005 2007 2008 2009 2010

=t==|rish Owned —#—Foreign Owned =—t=—Total Expenditure

A The estimates for 2010 indicate

that Irish companies increased slightly
their R&D outlay to
from G563m in 2009.

A Foreign-owned enterprises

recorded a fall in R&D expenditure of

4.2% to G1.25hbin .i3nl b2n010
in 2009.

Source: CSO/ForfasBERD 200910

4. BERD by

Sector, ad m

current

prices, 2009

2000

1800

1600

1400

1200

1000

800

600

400

200

Agriculture, Forestry,
Mining

= All other services
activites

= Financial & insurance

= Wholesale & retail
trade; transportation

= Scientific & technical
activies - real estate

B Info. & Comm. services

B Manufacturing

2009

A In 2009 manufacturing sectors
accounted for 40% of total business
spend on R&D.

A The ICT Software and Services
sector also reported significant
expenditure accounting for 27% of
total spend.

Source: CSO/ForfasBERD 200910

5. BERD byManufacturing & Services

dm curr

ent7apd2008es, 200

1200

B Manufacturing

B Services

2007

2009

A In 2009, the services sector &
share of total business R&D
increased to 60%, up from 43% in
2007.

Source: CSO/Forfas BER2007 &
2009-10

10

f

0583 m,

r
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6. BERD Current and Capital Expenditure, G m cur r e n 200p-2010c e s ,

1800 A The largest
1600 share of business
1400 R&D expenditure
1200 .
is on current
1000 .
costs, I.e.,
800 le, although
coo peo.p e, althoug
400 capital
200 Investment
0 remained strong
2001 2003 2005 2007 2009 2010 ( over the period .

m Current Expenditure m Capital Expenditure

Source: CSO/Forfas BERD 20090

7. SME Expenditure on Research and Development ,  {(less than 50 employees)
350 A Small enterprises (less than 50
326 employees) business R&D rose to

325 /’ 0300m i.n 2009
300 o0 A Expenditurewasupf rom G278m
,,/ in 2007 (+7.9%) and expected to

275 278 increase to (0326m in 2010

250 Source: CSO/Forfas BERD 206490
2007 2009 2010 est

8. Distribution of R&D Active Firms by Size of Expenditure, 2003  -2009

1,600
1,400
1,200 mebm+
1,000 me2m-e5m
800
m e500ke2m
600
400 m €100ke500k Source:
200 m <€100k CSO/Forfas
0 ; ; BERD 200910
2003 2005 2007 2009

A Enterprise R&D Intensity continued to increase, with firms performing higher levels of
R&D. Of the BERD Survey of 1,300 enterprises engaged in R&D in 2009, almost a thid
had spendingof 0 500, 000 or more indicating significant sc

A The number of R&D active firmswith annual R&D expenditure exceedin
by 11.2% from 118 to 132, between 2005 and 2009.

A Within this group, the number with annual R&D exp
third over the same period.

11
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1.2 R&D and Innovation (RD&I)in Enterprise Agencies® supported Firms

These charts examine research, development and innovation carried out in -house by firms
supported by the Enterprise Agencies in 2006 and in 2009.

9. Irish & Foreign-owned share of R D&l expenditure /number of firms, 2006 & 2009

100% -
90% -
80% -
70% -
60% -
50% -
40% 7 Source:
30% - .
20% - Forfas
10% - ABSEI

0% - - - 2009

Share of R&D Share of R&D Share of R&D Share of R&D
expenditure expenditure performing firms performing firms
2006 2009 2006 2009

H Irish owned firms ¥ Foreign owned firms

A Foreign-owned firms in Ireland account for two -thirds of BERD, although their share
declined slightly from 69% in 2006 to 67% in 2009reflecting the improving performance
of Irish owned firms.

A lrish-owned firms make up approximately 82% of the total number of firms engaged in
research in 2009.

10. Irish-owned firms R D&l expenditure and the number of RD&I active firms, 2006

60%

50%

40%

30%

20%

10%

0% -
Less than (0100K-0500K 500K- 02M a2M- 05M Over 05M
0100k
= Share of indigenous R&D performers (1617 firms)

¥ Share of indigenous expenditure on R&D (0459m)

Source: Forfas ABSEI 2009

A In 2006t is estimated that 1,617 of Irish-owned firms were involved in some form of
RD&lI.

A These firms spent appr cnX00fhately G459m on RD&I

° Enterprise Agencies include: Enterprise Ireland, IDA Ireland, Udaras na Gaeltachta, Shannon Development

6 Annual Business Survey of Economic Impact 2009, Forfas,November 2010

12



SSTI INDICTORS 2011

11. Irish-owned firms RD&l expenditure and the number of RD&I active firms , 2009

50%
45%
40%
35%
30%
25%
20%
15%
10%

5% -

0% -

Lessthan 0100K-G500K 500K- G2M  G2M- G5M Over 05M
0100k

= Share of indigenous R&D performers (1636 firms)

® Share of indigenous expenditure on R&D (0571m)

Source: Forfas ABSEI 2009

A In 2009 the investment in RD&I by Irish firms increased to over 0 51 while the number of
companies also increased to 1,636.

12. Foreign-owned firms RD&I expenditure and the number of RD&I active firms , 2006

90%
80%
70%
60%
50%
40%
30%

20%

o
0%

Less than 0100K-0500K 500K- 02M  02M- 05M Over 05M
G100k

= Share of foreign-owned R&D performers (340 firms)

W Share of foreign-owned expenditure on R&D (01.03bn)

Source: Forfas ABSEI 2009

A In 2006, approximately 340 foreign owned firms carried out some RD& activity.

A These firms spent approximately G 103bn on research and innovation.

13
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13. Foreign-owned firms RD&l expenditure and the number of RD&I active firms , 2009

90%
80%
70%
60%
50%

40%
30%

20%

10%

0%

Less than 0100K-0500K 500K- 02M 02M- G5M Ove
0100k

= Share of foreign-owned R&D performers (351 firms)

® Share of foreign-owned expenditure on R&D (01.14bn)

r G5M

Source: Forfas ABSEI 2009

A By 2009 the number of foreign firm engaged in RD&I hadincreased slightly to 351.

A Spend on RD&lalso increasedtoappr oxi madbre !l v 01

14. R&D % of sales - lIrish and Foreign Owned Firms in Ireland, 2006 and 2009

4.5

Non EU Non EU EU 2006 EU 2009 Irish 2006  Irish 2009 Foreign Foreign
2006 (Top 2009 (Top 1,000 2006 2009
1,000 firms) firms)

Source: 2010 EU Scoreboard ‘and Forfas ABSEI 2009

A The R&D intensity of Irish-owned firms increased over the period 2006 to 2009, from 1.8%
of sales to 2.4%, while foreign owned declined slightly from 1.4% to 1.3%.

A Over al
globally of 2.8% and 3.7% respectively in 2009.

, R&D intensity remained

" The 2010 EU Industrial R&D Investment Scoreboard-
http://iri.jrc.ec.europa.eu/research/scoreboard 2010.htm

bel ow

t

he

14

top

1 ’

00
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1.3

Performance of R&D active firms
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The impact of R&D investment on the performance a nd output of R&D active firms is measured
in the following charts.

15. Sales of R&D and non R&D performers as a % of total El -IDA sales, 2000-2009

0,
80% 66% 64% 66% ©S70 67%
0,
60% 4i% 3% 490 m"o:
o4 1 B53% 10, O/
40/0 47% JL70 Y& /U
0 34% W 36% 34% 3504 33%
20% 26%
0% T T T T T T T T T 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
=¢=R&D firms =@=non-R&D firms

A The share of salesfrom
R&D peforming firms
increased from 47%in
2000to 67% in 2009 among
Enterprise Ireland (EI) and
IDAIreland assisted firms.

Source: Forfas ABSER00S
study

16. Exports of R&D and non -R&D performing EI-IDA firms, 0 b n2000-2009

93 95 g7
100 79 80 N
80 65
(2]
c 60 47 14
é 38 44 a4
8 40 M = '<\ ,.=.=-I——.—
20
30 99
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
=@=R&D firms =ll=non-R&D firms

A Total exports sales by
Eland IDAlIreland R&D
active firms increased

f r o 88bnito (87bn over
the period 2000-2009.

Source: Forfas ABSEI 2009
study

17. Share of employment in R&D performing firms as a % of total

EI/IDA, 2000 -2009

69%

80%

60%

5406 56% 57% 58% 1%

40%

0,
46% 44% 43% 429 39%

34% 37% aa0, 34% 4.0,
DL70

20%

0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

=¢=R&D firms =l=non-R&D firms

A R&D performing firms
accounted for 69 %of
employment in EI and IDA
assisted firms in 2009, an
increase from 54% in 200Q

Source: Forfas ABSEI 2009
study

8 Annual Business Survey of Economic Impact 2009, Forf&, November 2010
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1.4 Research Personnel in B usiness

This section looks at which sectors employ researchers, the numbers they employ and the
ownership of those firms.

18. R&D staff by active sectors as a proportion of total employment 1999 & 2007

+ = 1999
= 2007

Saurce: Forfas analysis of CSO data, various

The proportion of R&D staff as an overall share of employment has held up to 2007.
Note:

(+) indicates that absolute levels of employment increased bet ween 1999 and 2007
(-) indicates that absolute levels of employment decreased bet ween 1999 and 2007
(X) indicates that absolute levels of employment stayed static between 1999 and 2007

| 19. Research Personnel in Enterprise Sector, (Headcount), 2001  -2009

A From 2001-2009

10,000 .
8960 | there was an increase
in the number of
8,000 researchers working
in businesses.
6,000
A There has also
4,000 been an upgrading of
the staff base with
2,000 .the.numbe.r of PhDos
increasing from 6 %in
0 - 2001 to 18%by 2009.
2001 2003 2005 2007 2009 E‘éﬂéeggfgfé Forfas
EPhD B Other [ Total
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20. In-house R&D personnel, Irish -owned and foreign -owned firms, 2000 -2009

9,500

8,901 )

9,000 ge1, 8678 A The share of
8,500 Ses ' .—I/' employment of
6,000 - 668 ./ researchers in

' 7 335 7,508 7568 L] R&D performing
7,590 ./7:60""'_"/7,788 enterprise s is

6,558 , 7,449

7,000 7301 6,444 l/7 181 7,369 broadly equal
6,500 6,878 between foreign
6,000 and indigenous
5,500 0,244 5840 firms

’ 5,703 '
5,000 Source: Forfas

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
_ _ ABSEI study
e=ll=s|riSh e=llme Foreign

1.5 Innovation in Firms

Developing the innovative capacity of firms is a key objective for the future development of the

enterprise base.

21. Innovation Activity Rates by Firm Size, 2006 & 2008

80%
60%
40% ——  m2006
20% ] I 2008

0%

Small Large Total

A There was a slight decrease in the
total number of firms that were
actively innovative between 2006 and
2008.

A However large firms increased
their innovative activity in this
period.

Source: CIS 20062008

22.Percentage Turnover from 6New to Firmd Pr odu

A In terms of innovat ion

8 performance, t he proportion of

6% turnover of innovation -active firms
from 6énew to firm i

4% I I I — 2005 | declined fr om 5.4% in 2006 to 4.9% in
2008.

2% 2008

j A Decreaseswere reported across all
0% - firm -size categories. CIS 20062008.°
small Med Large Total Source: CIS 20062008

o Community Innovation Survey 2006-2008, CSQForfas, April 2010
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| 23. Percentage Tur nover

from O6New

t

(0]

Mar ket ©6 Product

10%

8t

B

i

! j
0% -

Small

Med Large Total

12006
12008

A The share ofturnover f r om 6 new
market innovations declined from 7.2% to
6.1% on average for innovation-active
firms between 2006 and 2008, the
percentage of turnover from new to
market prod uct innovations increased for
small and medium sized firms, from 2.8%
to 3.6% and from 6.1% to 7.8%
respectively.

A The share ofturnover f r om 6 new
market innovations for large firms
declined from 9.5% to 6.3% between 2006
and 2008.

Source: CIS 20062008

| 24. Labour Costs per employee in Innovative and Non -i nnovative Fir ms,

a

60,000

50,000

40,000 -
30,000
20,000
10,000
0 - ;

Non-Innovative Innovative

Total

A On average

innovative firms appear

to be able to provide

higher paid employment

than non-innovative
firms.

Source: CIS 2008

| 25. Exports in High -tech Manufacturing, per cent of  total, 2009

100

421

50

221 197 184 182 148 14

DE

139 123 88

FI

DK

BE

A lrish exports in
high-tech
manufacturing stood
at 22.1%of total
exports in 2009, one

among comparator
countries.

Source: Eurostat

of the highest shares
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26. Innovative Firms achieving Energy Reductions in Production %, 2008

60%

A Over 50% oflarge

innovative firms reported
significant reductions in their

50%

energy usage for production

40%

30%

purposesin 2008.

firms reported energy

20%

30%in 2008.

10%

0%

Small

Medium

Large Total

Source: CIS2008

1.6 Financing R&D

A The figure for medium -size

reductions was approximately

This data relates to the availability of ve nture capital to innovative SME s and the significance of
venture capital in Ireland compared to the rest of Europe. Data on the uptake of the R&D tax
credit scheme is also presented. The investments in R&D and innovation by IDA Ireland and

Enterprise Ireland are also recorded.

27. Venture Capital Funding raised by SMEs in Ireland, 2007

-2010

350
300

250

200 -
150 -
100 -
50 -

0

2007

2008

2009

2010

® Om raised
® No. of SMEs

A Venture capital continues to play

an important role in supporting
innovative firms, with funds raised

by SMEs increasing

2007 to 020100. 2m

A The number of SMEs raising

venture capital increa sed from 82 in

2007 to 156 in 2010.

Source: Irish Venture Capital
Association
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28. Venture Capital Funding, Percentage of GDP -GNP, 2010

Source: Innovation Union Scoreboard 2010 (formerly European Innovation Scoreboard)

A While venture capital funding in Ireland continues to increase in absolute terms, overall
levels of funding are at less than half the European (27 countries) average , equivalent to
less than 5%of GNPin 2010.

29. R&D Tax Credits, 2004 -2009

1,200
1,000
800
600
- L L
200
0 | : L : L : . . Source:
2004 2005 2006 2007 2008 2009 Forfas/
(prov.) Revenue/
. . DOF
m Number of R&D tax credit claimants m Est. Total Value(n) analysis™

A The number of firms applying for R&D tax credits has increased dramatically from under
200 in 2004, to 600 in 2008 and around 1, 000 in 2009.

A The total value of credits claimed in2009i s e st i mat dederaging upit®f8ud-m
times that in additional s pend.

0 These figures represent the estimate by Revenue of the maximum tax cos t of the R&D tax credits claims.
Data for 2009 is provisional.
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30. R&D Grant Approvals 8IDA Ireland, 0 m, -201®O0 2

600

500

400
300
200
100:. I

2002 2003 2004 2005 2006 2007 2008 2009 2010
est

Source: IDA Ireland

31. Innovation Vouchers d&Enterprise Ireland, 2007 -2010

4,500
4,000
3,500

3,000
2,500 m Total Number

2,000 m Total Valuek
1,500 = Number Redeemed
1,000
500
0 -

2007 2008 2009 2010

Year Value Number

2007 062,140 428
2008 02,940 588
2009 03,970 794
2010 04, 280 856
2011 Q3 2011: 02,020 Q32011 404

Source: Enterprise Ireland

A The number of firms using the EIl Innovation Voucher scheme increased from 428 vouchers
redeemed in 2007 to 856 in 2010t o a val ue of (04.2m
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Chapter 2: Government Investment in R&D

2.1. Total Government Expenditure (GBAORD) H

This section charts the changesin Government expenditure on R&D, as a percentage of GNP and
in comparison to a range of European and other countries.

32

Gover nment Sector

1000

900

800

700

600

A The increase in human capital output
was underpinned by sustained increases in

exchequer funding for R&D in the higher

education and public research system. Total

Sate support for R&D increased from

0756m in 2005 to 0946m
500
00 A The slowdown in the economy is evident
- with a slight decline
7.9%decrease in State funding for R&D in
200 ~ . .
2010 to 0872 million.
100
0 Source: R&D Funding and Performance in
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010(e) | the State Sector 2009-10%
| 33. GBAORD t r edeulrent p(icgam) and as a percentage of GNP, 2000-2010
2.00% 1100
934 946 941
— — \872 L 900
790
1.50% 756 //
?/ L 700
504 ‘5&
1.00% 500
369 / 0.72%
290 e 067%
/ 0.55% 0.57% 0.61% L 300
0.47% | 0.44% | 0-50% | ~ 2> | 051%
0.50% 0.37%
0.32% 2070
0.00% - - -100
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 (e)
I GBAORD % GNP (Le = GBAORD Treramn.

Source: R&D Funding and Performance in the State Sector 200910

A The intensity ratio of State funding for R&Dactivities as a %of GNP has risen steadily
the last decade reaching a high of 0.72% in2009.

A Itis estimated the intensity ratio of Sate R&D funding was 0.67%in 2010.

1 GBAORD Government Budget Appropriations or Outlays on R&D

12Research & Development Funding and Performance in the State Sector 2009-10, Forfas, August 2011
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34. International comparison of GBAORD?® as a percentage of GDP/GNP (2010*)

Finland
Iceland
Denmark
Portugal
Korea
Germany
Sweden
Spain
Netherlands
Ireland
EU- 27
UK
us
New Zealand
0.53
0.49%

France
Australia

0.58%
.57%

.55%

%

Greece

0.75%

.76%

1.12%
1.05%
0.98%
(o]
0.86%
0.86%
0.84%

0.00% 0.20% 0.40%

0.60%

0.80%

1.00% 1.20%

A Government expenditure on R&D in 2010 at 0.6 7 %of GNP is greater than the EU 27

countries average of 0.6 1%.

35. Average annual growth rate of civil GBAORD for selected countries (2005

-2010)

Luxembourg
Portugal
Korea
Denmark
Iceland
Germany
Finland
Netherlands
United States
Australia
EU (27)
Spain
Ireland
Greece

13.6%

-2.0% 0.0% 2.0% 4.0% 6.0%

8.0%

10.0%

12.0% 14.0%

A The growth rate of civil GBAORD in Ireland between 2005 and 2010, when benchmarked

against that of other selected countries, shows a low level of growth

as the economy has

contracted over the last five years . Civil GBAORD excludes R&D expenditure on defence.

Binternational comparison

142010 or latest available data

wi t h

6Civild

GBAORD
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36. GBAORDd distribution of

public funding (classified by NABS™®)

Agriculture
Health
Energy
Education

Environment

R&Dfinanced from other sources than General University Funds
(GUF)

R&Dfinanced from G eneral University Funds (GUF)

Industrial production and technology

Political and social systems, structures and processes
Transport, telecommunication and other infrastructures

Exploration and exploitation of the earth

0241.9

0214.7

0176.3

092.5

044.4

040.1

029.7

016.6

010.2

Total 0872rn

A The majority of funding (52 %) is allocated to universities and institutes of technology.
Of the remaining 48 % industrial production and technology receives 20 %and agriculture

10%
37.Hi gher Education Expenditure o+#008&D, 0m cur
900
800
700 . . .
600 A Higher education, total R& D (HERD)
500 financed from all public and private
400 sources increased over the period 2005 to
300 - "
200 - 2009 from G550m to
100 - terms).
0 4
O P A D IO PO L & P D
N OO PO TE LS
F LSS S ,
(\90"' Source: Forfas HERD 2008

15 NABS3 Nomenclature for the Analysis and Comparison of Scientific Programmes and Budgets
B The Higher Education R&D Suvey 2008, Forfas, December 2010
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