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Abstract:

Technology policy encompasses a number of diffesgands but can be sub-divided
between institutional support e.g. developmentdofcational and technological
infrastructure, and financial support, or more #jgadly support at the enterprise
level for R&D e.g. financial incentives to entegas. It has been suggested that
national technology policy tends to reinforce thrersgths of a country’s industrial
system, particularly in relation to large firms ahd promotion of R&D in core
technologies and focuses less on technology trangfieh is often left to regional
technological policy initiatives. In lagging regareconomies, which are often
dominated by SME'’s, this presents specific chaksnigr technology policy.

This paper presents a comparative analysis of téabn policy at both the national
and regional levels in Ireland and Northern Irelagspectively, over the 1990s. In
both Ireland and Northern Ireland the period frad®1-99 was marked by expansion
as measured by steady output growth for manufaguas a whole (albeit at
substantially lower levels in Northern Ireland thandreland). In Ireland this largely
reflected rapid economic growth of output in thghhtech sectors, itself a
consequence of inward investment and re-investnbagpite growth in gross
expenditure on R&D over the 1990s closely relatedutput growth, Ireland’s
investment in R&D (at 0.95% of GNP) lags behindv@lua, Norway, the UK,
Austria, Netherlands, Belgium, Denmark, France n@ay, Finland, Sweden, the US
and Japan.

Technology policy is examined in terms of directg@mment financial support for
business sector investment in R&D. This is based database of all grant offers
(Northern Ireland) and payments (Ireland) madehieyindustrial development
agencies in Ireland and Northern Ireland over 8&l1to 2001 period which was
developed for this paper. The paper emphasisesssoncerning the concentration
of R&D investment, change in the balance betweercpmpetitive and near market
R&D and the move towards financial incentives frttnology transfer of R&D.
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1 INTRODUCTION

Innovation policy, a sub set of industrial polidyas been recognised as being the
basis of sustained competitive advantage and edengrowth in many countries
around the world. Innovation policy encompassesralrer of different strands but it
can be sub-divided between institutional suppo#,g. development of educational
and technological infrastructure -, and financigbort, or more specifically support
at the firm level for R&D (the focus of this papePrevious empirical research on an
Island of Ireland basis has demonstrated that #itng the level of R&D in the
economy is important for a number of reasons. Mymecifically, firms undertaking
R&D are more likely to:
* Beinnovating (e.g. Roper and Hewitt-Dundas, 1998/ and Roper, 2001)
» Have higher turnover and employment growth, proditgtand profitability
(Roper and Hewitt-Dundas, 1998)
» Have a longer life-span than similar plants withimdouse R&D capability
(Ruane and Kearns, 2000), and
» Sell a larger proportion of their output outside tbK and Irish markets
(Roper and Love, 2001)

Focusing on the period 1991-2001, this paper pesval critical comparative analysis
of innovation policy in Ireland and Northern IrethriWe examine here innovation
policy in terms of targeted assistance i.e. digmternment financial support for
business sector investment in R&D. Our analysitsres a database of all grant offers
(Northern Ireland) and payments (Ireland) made bg industrial development

agencies in Ireland and Northern Ireland over @&l1to 2001 period.

The paper is structured as follows: Section 2 eramiithe rationale as to the
increased level of focus by policymakers in bothrisgictions regarding the
importance of innovation and R&D policy intervemt This section also examines
the impact of EU funding for R&D and innovation givthat for most of the period
under review in this paper (1991-2001) both judfdns were classified as
Objective-One regions. Section 3 provides a bowdrview of the various policy

documents both North and South that have to a ldegeee provided the momentum



for the plethora of R&D and innovation policies méssed in both jurisdictions,
particularly from the mid-1990s onwards. Finatlye section looks specifically at the
profile of firms receiving financial assistancetire both jurisdictions. Such detailed
analysis is facilitated given the authors’ accessnicro level data from the Irish
Innovation Panel (IIP4) as well as from Forfas lie tase of the ROI. Section 4
analyses innovative indicators and outputs (perémee) in the two jurisdictions over

the period under review. Section 5 provides a remolb key conclusions.

2. RATIONALE FOR INNOVATION POLICY IN IRELAND AND
NORTHERN IRELAND

2.1  Overview of Ireland and Northern Ireland

The island of Ireland includes two jurisdictionselénd (capital city Dublin) and
Northern Ireland (capital city Belfast). Ireland the larger of the two with a
population of 3.8 million, compared to 1.7 milliam Northern Ireland. Ireland was
formerly part of the United Kingdom (UK) but it hhgen an independent state since

1922, while Northern Ireland continues to be agegiithin the UK*

Although Ireland and Northern Ireland have sigmifily different administrative,
governance and policy systems, economic linkagbsdes the two areas have been
similar to that of other adjacent European coustritconomic development in Ireland
and Northern Ireland has varied considerably, Wwikand acquiring the reputation of
a ‘Celtic Tiger’, while Northern Ireland is sadledt known for political unrest and

the recent troubled peace process.

Current industrial policy in Ireland can be tradedthe late 1950s when, with the
failure of a protectionist policy, policy adopteurée key strands, i. promoting the
development of exports, ii. attracting foreign direnvestment (FDI) by means of tax

and grant incentives, iii. embracing free tradehwiite UK and EU (from 1966 and

! The state named “Ireland” is also sometimes knasithe Republic of Ireland or the Irish Republic,
but we use the official name “Ireland”. We alse tise terms “the North” and “the South” to refer to
Northern Ireland and Ireland respectively. If wenwto refer to the whole island of Ireland (as
opposed to the state named Ireland), we make It oy using terms such as “all-island”, “the mgla
of Ireland” or “Ireland, North and South”.



1973 respectively). O’'Malley (1989) points out thetder this new policy regime,
indigenous industry suffered, unable to competé witports and unable to develop
competitive exports, with the exception of thoset@es with some natural protection
against competitors, or involved in basic proceagsifilocal primary products such

as food.

Ireland’s policy to attract foreign FDI from the ceof the 1950s was particularly
successful. Initially, job maximisation was a drivie attracting FDI, with large
MNE'’s concentrated in traditional and labour-inteassectors. By the late 1970s
and 1980s however, policy began to adopt a morectet approach to the FDI
sought, focusing more on high-tech and higher valdéed firm& Over the same
period, the motivation for MNE’s to invest in Ireld shifted, from the driver of tax
and grant incentives along with low-labour costgha 1960s, to access to major
markets in 1973 with accession to the EU, and actmea skilled labour force which
the Irish government had actively tried to develggyticularly in the areas of
computers and other electronic products, pharmmedsit medical and scientific
instruments and software. By the late 1980s R&DIrgland was increasingly
recognised as important for industrial developmanterms of allowing the country
to move up the skills ladder, and to prevent igustry from being eroded by cost
competition from lower cost countries. This chanige policy espoused the
theoretical thinking enshrined in the innovatiomgth relationship, and it took place
against the background of an extremely poor infnorgierformance of the country,

at both a European and international levels.

Historically, Northern Ireland has been heavily elegent on GB with 61 per cent of
goods manufactured in Northern Ireland, in 1960¢aiold to GB (Harris, 1991; 24).
Traditional industries such as textiles, which arted for over half of employment
during the war years declined rapidly from the 141@50s. Government policy
therefore sought to attract inward investment tosb@mployment and diversify the
industrial base through a range of financial inest including interest free loans,
grants, tax relief and advance factory buildingsrdality inward investors tended to

be concentrated in a few sectors, most notablylésxand clothing, instrument and

Z Industrial Development Authority (IDA) set out Ep to concentrate on attracting investments in
electronics, chemicals and other ‘high-tech’ indest



electrical engineering, vehicles and aircrafts &, drink and tobacco. Despite
considerable grant assistance to industry in th#49urther assistance was offered
through Selective Financial Assistance. This ckatsituation where the majority of

employment were in grant assisted firms (Harrial £1990).

Despite the success of financial assistance tacatinward investors to NI, between
1973 and 1986, 60.5 per cent of the decline in rzeturing was attributed to the
colusre of externally owned and government assistemnpanies. In 1980 the
aggregate value of government grants and subsadmsunted for over 20 per cent of
manufacturing GDP in NI, but by the end of the 198fls had declined to nearer 10
per cent (Murshed et al 1993). Sustaining exisfiiiiy became more important than
creating new jobs with financial assistance reiifecthis. In NI, a major change in
policy came in the early 1990s, away from finaneisdistance based on job creation,
to the provision of financial assistance in imprayifirms’ competitiveness.
Government’s role would now be to ‘increasinglygetrits support for industry on
areas such as training, research and developmestitygand design rather than on
capital investment... Financial assistance will noager be related solely to the
prospects of additional employment... but rather teater efficiency out of which
additional long-term employment will come’ (DED, d®17 as quoted in Harris
1993,82).

In both Ireland and NI economically, the early 199@re a period of expansion. This
is reflected in the index of manufacturing prodotfor Ireland and Northern Ireland,

1991 to 2002 (Figure 1).

Figure 1
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For Northern Ireland, the period from 1991-99 wesrkead by steady output growth
for manufacturing as a whole, followed by a smaltlche in the latter sub-period. By
contrast, the unprecedented take off of the Iritnemy since 1994 is visibleThis
reflects the very rapid expansion of output in kiigh-tech sectors in Ireland, itself
largely a consequence of inward investment. Upl amdund 1999, was therefore a
largely expansionist period with manufacturing amtgrowing, overall, in both
jurisdictions.From 2000-2002, the situation looked remarkabljed#nt. In Northern
Ireland in particular, manufacturing output fellhie the rate of growth of output in
Ireland slowed down. This reflects the global dawntin high-tech industry and its
impact on other related sectbr§he implication is that investing in innovatiomii
2000 to 2002 was markedly less enticing for firmsmost industries, North and

South, than in previous periods.

% For an analysis of the performance of the Iristneeny over this period see Barry, 1999 and Gray
1997.

4 While Figure 1 hides important sectoral variatidBdvialley and Roper (2003), for example, have
suggested that during the 1990s marked differeexisted between the performance of individual
sectors, North and South. In particular, they cotet! that sectors could be divided into three gsoup
on the basis of their comparative productivity perfance over the 1998-2000 period: a group of
mature industries, where inward investment has beeted, and productivity levels are broadly
similar, North and South; another group of matadustries in which significant differences are
observed between Northern and Southern productiaitgl, a third group of high-tech industries
where inward investment has been a dominant infleemd levels of productivity appear significantly
higher in the Republic of Ireland than in Northé&mland.



2.2.  Innovation Policy In Ireland And Northern Ireland
In Ireland, the issue of R&D support was startinggain momentum in the 1980s,
with the 1987 Science and Technology Act, whichughd about a number of
significant changes to science and technology, siscthe development of a national
programme for science and technology. Another it@mbr stimulus to the
development of an indigenous R&D capacity at tivaetwas provided through the
participation by firms, by research institutiongldry higher education establishments
in the R&D programmes of the EC and other programneé international
organisations. In 1992, a policy document, the i@ Report’, led to fundamental
changes in favour of R&D support in Ireland. Thell@n Report emphasised the
importance of state support for R&D and innovatiamd argued for a holistic
approach to company suppotin terms of the importance of R&D and state supp
for R&D, Culliton (1992) stated that Ireland “wataped 22" out of 23 industrial
countries in its capacity for innovation, in the rgeption of international
industrialists” (Culliton 1992: 55). Culliton ouied the case for active State
involvement in the promotion of R&D:

“Without state support and incentives the degreaagstment in technology

will be less than is desirable from the point oéwiof national economic

development” (Culliton 1992: 55).

The Culliton report — like the earlier Telesis repfTelesis Consultancy Group,
1982f — advocated a re-focusing of support on indigerindsstry in Ireland, and a
shift from capacity expansion to developing capgbiand the funding of skills

development in R&D and marketing. With this in minkde Industrial Development
Act, 1993 created three separate agencies for spgpaondustry and innovation in

Ireland. These agencies were Forfas, Forbairt @drout of EOLAS and that section
of the IDA that addressed indigenous industry) @uediDA.

® For example, Culliton (1992) noted that “...with@atequate technological developments a decline in
competitiveness is inevitable. Ireland cannot ekpe develop top class research in the development
and application of many modern technologies. Twoai$ should be on the application of technologies
that will help the firm to develop new products fehich there is demand in the marketplace and to
improve competitiveness and the quality of exisfingducts’ (Culliton 1992:55). And, in terms o&th
need for a ‘broader approach than has been adaoptede past. It must go beyond traditional
departmental demarcation lines to take accountl eh@ major relevant factors, including notableth
level and structure of taxation, cost and qualityinfrastructure, the relevance and effectivenefss o
education and training” (Culliton 1992: 9).

® Telesis Consultancy Group.Review of Industrial PolicyDublin: National Economic and Social
Council Report No. 64, February 1982



During the mid-1990s, a period of strong econonrawgh in Ireland, the Tierney
Report (STIAC, 1995) concluded that, despite carsidle success in increasing
industrial R&D spending, there was still a low [e@€R&D in Ireland, particularly in
the business sector. There was therefore a needotade increased resources for
those involved in “knowledge generation” in higleetucation and a need to increase
the level of understanding of the contribution cksce and technology to innovation
by business people and policymakers (Governmeritetdnd 1996). The Tierney
Report was followed by Ireland’s first White Papar Science, Technology and
Innovation published in 1996, which led to a numloérinitiatives designed to
stimulate R&D. These included tax incentives, fumgdiof collaborative R&D
programmes, funding for regional technology sewicand funding to provide
training in R&D and innovation management. In 19@ig RTI scheme was launched
with  wide ranging objectives including supportingesearch consortia, and

encouraging R&D and innovation activity.

The emphasis on nurturing a more innovative andpstitive country in the face of
growing global market pressure was further empbdsia the 2000-2006 National
Development Plan, with a £1.95bn (€2.5 billion)padtion (STI 2002: I)for RTDI
activities. A prioritisation of support is evideint this most recent funding, towards
developing research strengths in Biotechnologylafatmation and Communications
Technology (ICT). For example, the Science Foundalieland (SFB, has a budget
of over €634.9m to fund research in niche areashefbiotech and ICT sectors.
Forfas stress that the ‘strategic rationale behhid initiative [was] the need to
stimulate a greater level of top class researcthéneconomy in support of high-
technology sectors and to ensure that a suffigepply of good researchers become
available to drive a more sophisticated researcfopeance in the business sector’
(Forfas, 2000, p.7).

" This National Development Plan (NDP) 2000-2006 puaislished in November 1999.

8 In 2000 the Science Foundation Ireland was formighdl a budget allocation of over €634.9m to fund
research in niche areas of the biotech and ICTosecforfas stress that the ‘strategic rationatarial
this initiative [was] the need to stimulate a gezdével of top class research in the economy ppstt

of high-technology sectors and to ensure that ficgrit supply of good researchers become available
to drive a more sophisticated research performanttee business sector’ (Forfas, 2000, p.7)



Undoubtedly, the period from the mid-1990s to d&@s seen the greatest
developments in industrial policy towards R&D ieland. This again is attributable
in no small way to the influence of EU funding ®®&D, as well as to the take up of
the recommendations of the Culliton Report. By398ERD amounted to IRE271
million, which represented an annual growth levell@% over the preceding five
years (Forfas 1995).

In Northern Ireland, concerns about the relativielyw levels of innovation and
entrepreneurial activity were mounting from as yaabs the 1970s. The first
comprehensive study of R&D policy and activity iretregion was published in the
early 1980s (the Osola Report of 1983) after whind development agencies in
Northern Ireland were more active in promoting suppmeasures for R&D. In
particular, the Industrial Research and Technologyt (IRTU) was established in
1992 which for the first time, brought togetherp@ssibility for all programmes
concerning industrial R&D and innovation in Northéreland under one robfAt the
same time, Northern Ireland government's firsttegna document specifically aimed
at Research and Technological Development (RTDyndvation 2000’, was
published (IRTU, 1992), seeking to ‘improve the gatitiveness of industry and
strengthen the economy of Northern Ireland by eraging industrially relevant
R&D and technology transfer’. The overall aim airibvation 2000’ was developed
into four main strategic objectiv@s

(2) Raising the status of innovation, technical petence and awareness
in Northern Ireland industry through promotionalaseres.

(2) Raising participation in EU schemes by encgung collaboration.

3) Raising the level of usage of locally avai@lhformation sources
through enhanced support for technology transfer.

(4) Raising the level of private sector R&D to that ocdmparable
organisations in GB by the year 2000 by directlpmarting R&D in
established facilities, encouraging collaborativeojgcts, and by
attracting three additional R&D inward investmembjpcts by the
year 2000.

° IRTU's approach implicitly reflected the diagnosisthe UK-wide situation outlined in the 1993
UK science and technology White Paper ‘RealisingRuatential’ (Cmnd. 2250). That is, that due to
previous investments in basic research activigylastantial - and, as yet unexploited - knowledge-
base existed within the UK, more particularly withdK universities. By promoting the benefits of
innovation and technological development, it wagdtbthat government could - for relatively little
cost - encourage businesses and stimulate the canafrexploitation of this knowledge-base.

191 addition to these four industry objectivasovation 200Glso commits IRTU to providing
scientific services to government for environmentahitoring and protection.



In meeting the first three of these objectives IRPtb-actively developed a
programme of initiatives to promote the status mfovation and technological
awareness in NI businesses (see Box 1). IRTU'sHabjective, increasing the level
of commercial R&D in Northern Ireland, reflectedrare interventionist approach

than that adopted elsewhere in the UK.

More recent developments both North and South heneamphasised the importance
of both R&D and innovation as a focus of policy.the Irish National Development
Plan 2000 — 2006 for example, €2.5 billion wasadted for RTDI activities in the
period 2000-06 (STI 2002, 1). Of this, €1.5 billiamas allocated to industrial
development to support innovation and competitigen&upport was to be provided
for in-company R&D, the networking of companies twithe wider S&T
infrastructure, the better use of technology irebhaéd regional development and the
preparation for future technological opportunitigsough a technology foresight

process.

In Northern Ireland, two recent policy developmets also perhaps worthy of note.
The first is the clear identification by Invest Nwarn Ireland of innovation as a
central policy objective. This has led to increapedblic support for R&D and the
development of a range of new institutional andestment initiatives designed to
strengthen and broaden the research base in Norttedand (e.g. the Centres of
Excellence programme). The second is the publicatio early 2003 of a new
Regional Innovation Strategy for Northern Irelaradled ‘Think, Create, Innovate’
(DETI, 2003). This has as a key focus the bettergiration of public, private and
higher education R&D efforts as well as the needinorease levels of R&D
expenditure throughout the region. Alongside tHesal developments, R&D support
measures at national (i.e. UK) level have changil thie introduction of R&D tax

credits in 2001, a policy also announced by thehlgovernment in the 2004 budget.

In addition, there were doubts about the strenftth® UK innovation system (e.qg.
Walker, 2003), to such an extent that by the eB#90s, Northern Ireland faced twin
deficits in terms of R&D and innovation. First, areflecting the situation elsewhere
in the rest of the UK, the region had what by in&tional standards was perceived as

being a relatively weak regional innovation systé®oorly developed institutional

10



structures sat alongside relatively low levels midvation capability in firms and
supporting institutions. Second, levels of R&D andovation activity were below
those in the UK. Consequently, the realizatiorhim last two decades that innovation
lies at the heart of future economic growth ledhi® vision, perceptible in relatively
recent policy statements, that Northern Ireland wasecome a 'fast growing,

competitive, innovative and knowledge-based econofeTI, 2003%).

Initiatives by IRTU to raise the status of R&D andInnovation in NI

IRTU activity had three main strands. First, throuts Industrial Science Centre, IRTU
developed its internal capabilities and continuedptovide a range of scientific and
technical support services to industry and otheblipubodies in Northern Irelard
Alongside laboratory based activities for produelvelopment and accredited testing
IRTU developed an Information/Resource Centre tovigle an Awareness Service an
Patent Search Service along with more specific @dwan issues relating to e-busines
energy efficiency, environmental concerns and petdno troubleshooting (IRTU, 2001, p.
28-31).

2 =

1%

Second, IRTU in partnership with other local orgatibns took steps to develop th
institutional infrastructure in Northern Irelandgapport innovation and local technologic3
development through for example:

e Innovation Relay Centre — established in partnershith LEDU, the small
business agency in April 1993 as part of an EU-widevork. Centre aims to
facilitate access to, and stimulate the local @afibn of the results of European
R&D

¢ Design Directorate — launched in 1995 to improvengetitiveness through the
development and enhancement of NI's design capghitid promotion of world-
class design and best practice.

e Manufacturing Technology Partnership — establishyd IRTU and partners
(University Ulster, Queen’s University Belfast aboughry College) in 1996 with
aim of helping NI SME’s to identify and adopt appriate technologies, largely
through direct consultancy supp:

221 EU support for R&D
The impact of EU support for R&D and innovation ahjtity development has been

important for both Ireland and Northern Irelandpt®bjective-One regions for most

of the time under review in this analysis.

In the case of Ireland, the Operational Programondnidustrial Development, 1989-
93, for example, provided continuing funding fopahility development which in all

probability could not otherwise have taken placeegithe state of public finances at
the time. At the same time, the Community StrudtBrend R&D Programmes (1989-
93) and the later (1994-99) had clear targets twemse the number of R&D

Y DETI, (2003) Think, Create, Innovate — A Regiolmiovation Strategy for Northern Ireland, DETI,
Belfast
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performers. The 1994-99 Operational Programme éfamd again, emphasised the
importance of R&D: ‘firms which possess and expteithnology are best positioned
to take maximum advantage of shifts in the worldrexnic environment. Without a
strong technological capability Ireland’s industsylikely to be little more than a

pawn on the battlefield of global competition’ (Gosmment of Ireland, 1994, 59).

In reviewing EU involvement in promoting R&D in lead, Cogan and McDeuvitt
(2000:11) describe it as having been of ‘criticaportance’ to Irish S&T policy.
They describe three benefits of the EU involvemenEirstly, they cite the
organisational and institutional learning it engeredl. They state, rather
philosophically, that Ireland missed out on theusstdial revolution and somehow
expected to catch up with other nations by usingarted innovation and without
building up a domestic innovation and R&D capapilitSecondly, the EU structural
funds brought with it a disciplined evaluation @alipy, something which was missing
from policy prior to this. Thirdly, rather thanmeentrating on research that had little
bearing on Irish industry, the Structural Fundsengeared towards stimulating a self-

sustaining capacity for innovation.

At the same time, Cogan and McDevitt (2000) hidhtlithat somewhat paradoxically
while R&D activity and expenditure has declinedr@eent years, this has coincided
with unprecedented funding from Community StrudtuFainds and EU RTD
Framework Programmes. This raises the question, as@yrish firms not motivated
by financial incentives to undertake R&D? The ansteewhich they suggest lies in
the absence of S&T capability of low/medium techEMo appreciate the potential
of R&D activity.

In Northern Ireland, EU funding has been an impdrtaomponent of R&D support.
During the early 1990s, EU funding supported R&Bastructure development, and
throughout the 1990s EU structural funding was usedo-fund (with the UK

treasury) the whole range of R&D and innovation garp measures (e.g. Roper,
2001). In addition firms in both the Republic otland and Northern Ireland had

access to EU-wide collaborative R&D programmes agthe Framework measures.

12



In contrast with firms in the Republic of Irelanlorthern Ireland firms had
additional access to a range of UK national R&D emmsbvation support measures, of
which perhaps the most consistently important were:
e Link — which provides funding for R&D collaboratiobetween higher
education and companies;
* Smart — which provides limited funding for R&D emiovation based start-up
businesses as part of a national competition; thed,
» Teaching Company Scheme — which provides suppourfiversity graduates
working towards a Master's degree to work with acfic company with a

view to technology transfer.

3. Government Financial Support For Innovation In T~ he Business Sector
Government financial support (direct or indirecgncaffect the level of R&D and

innovation undertaken in the economy. Financialpsupcan be provided to each of
the sectors performing R&D, namely, the businessosethe third level sector and
the public sector. In particular, innovation gramts loans may enable firms to
undertake projects which would otherwise be to@yrier unviable, as well as to
develop capabilities with long-term competitive bfts. Public support may also
enable universities to establish Centres of Exaeligproviding a knowledge resource
for a number of local companies. Alternatively,edir funding may be provided to
organizations in the public sector. Although detdildata on the public sector
expenditure on R&D in Ireland is only availablerfral999, even from the limited
data available, it is evident that, there has k@eerajor increase in the level of public

support for R&D.

Focusing on government financial support to theifass sector, our analysis uses
micro-level data which has been published in suweesIRTU Annual Reports in
Northern Ireland, as well as from data provideediy by Forfas in the case of the

Ireland.
For Northern Ireland data collated from IRTU Annualports provide detailed
information on grant offers to individual busines$er R&D and innovation between

1991 and 2002. As the data for Northern Irelandtesto grant offers, this suggests a

13



number of caveats. First, although a grant offen@le it may not be taken-up either
in part or fully by the company or university coneed. In general therefore 'offers’
will tend to over-estimate the value of supportafip received by the organisation
although the extent of this over-estimation is hardassess a priori. Second, the
timing of grant offers and grant payments - paféidy in longer-term R&D projects -
may be very different. For example, some START &uwmpete projects, for
example, have durations of 2-3 years and althougbffer may be made at the start
of the period, grant payments will be spread okiergdroject's lifetime. In terms of the
analysis presented here this means that althowgimaany may have received grant
offers of a certain amount over the 1992/93 to 20D0period this does not
necessarily reflect the amount of grant suppagdeived. For example, if a company
was engaged in other grant supported R&D projeetg. (Product and Process
Development projects) prior to 1992/93, the amafrdctual grant support received
over the 1992/93 to 2000/01 period may be largan tthe value of offers received.
Alternatively, if a company was new to R&D and ination over the 1992/93 to
2001/02 period, the value of grant offers receiigelikely to over-estimate the actual
value of grant support received over the periodhiAd issue relates to the fact that in
some pre-competitive R&D schemes (particularly Téxl START), support was
offered for collaborative projects between compsiuiriversities and only the total
value of the offer is published rather than theviadial shares of the participants. In
these cases, we have simply assumed that the ol offer is allocated equally
between the applicants. These issues introducegeeeleof uncertainty into the

analysis at the level of the individual business.

In Ireland, micro-level data on public sector suppgor R&D and innovation is
derived from grant payments data for individualibesses, between 1991 and 2002.
This provides a more accurate profile of the peedével of intervention in terms of

R&D at the firm level compared with grant offers

Overall, in comparing the data for Ireland and KRerh Ireland it must be
remembered that grant offers are being comparell gviint payments. Again this
raises two specific caveats. First, the timinghef grant value in Northern Ireland
will pre-date the R&D and innovation investment bysinesses, while the grant

payment in Ireland will post-date business investim€are should therefore be taken

14



in comparing data for Ireland and Northern Irelamdspecific years. Second, based
on the available data, grant assistance in Northexiand is likely to be slightly
higher than in Ireland, as businesses typicallpakoclaim all of the finance offered to
them and therefore the payments will tend to beelatvan offers. Unfortunately data
is not available to estimate the difference betweiers and payments or indeed to
approximate the percentage of offers that are p&ldwever, unpublished data for
Ireland suggests that payments may account fore6@gnt of offers, with the timing

often displaying a lag of one or more years.

Despite these limitations, unless there is som&sic relationship between these
factors and the sectoral breakdown/type of R&D fyesimpported, an analysis of grant
offers/payments should provide a reasonable indicabf the overall structure of
R&D and innovation support offered in Northern émedl and Ireland. By using these
data, certain trends in R&D expenditure can be ymeal and some tentative
conclusions can be drawn as to whether governmesmgrammes and policies
towards the promotion of R&D actually resulted ncrieased R&D funding being

awarded.

As a starting point it is useful to distinguish weén the different groups of grant-
based measures offered to firms over the periodthen basis of the type of
technological development activity they support @nel funding-body. As already
outlined, in Northern Ireland the primary providergrant-based support for R&D
and innovation was IRTU. In Ireland however pravishas been more complex,
being offered by different agencies over the yeansl including Enterprise Ireland,
the Industrial Development Authority (IDA), ShannDevelopment, and Udaras na

Gaeltachta.

In general, grant-based support can be sub-dividedhe following:

(a) Near-market R&D supposchemes to support the development of specific
products and or processes with an immediate aratlgléentified market
application.

(b) Pre-competitive R&D suppodchemes to fund applied research which has
commercial potential but which is not linked to apecific product or process
development. This type of R&D may be conducted wmitla company,
university or through a collaborative arrangement
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(c) Technology Useneasures to support firms in auditing and develppieir
use of best practice technologies. The measureteingmted in Northern
Ireland have had a specific emphasis on envirorgheimhpact and
management.

(d) Other R&D Support Measuresormally designed to promote international
collaboration.

Grant-based support available in Ireland and NontHeeland between 1992 and
2001 are summarised in Figures 2 and 3 respectilelireland direct support for

enterprise R&D has tended to focus on near-marketldpments and only in recent
years have greater resources been allocated toopmpetitive R&D. In contrast

support for pre-competitive R&D in Northern Irelahds been important throughout
the period with relative levels of funding for prempetitive R&D far exceeding that
for near market and other R&D support measures filtenmid- to late 1990s (see

Figure 4).
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Figure 2: Time Profile of R&D and Innovation Support Measures Available in Ireland
1992 | 1993 | 1994 | 1995 1996 199y 1998 1999 2000 2001

A. Shannon Development
Near Market Support
Product and Process Dev.
R&D Capability

RTI

Measure |

Measure Il

B. IDA Ireland*

Near Market Support

R&D

C. Udaras na Gaeltachta
Near Market Support

DEO27 [Technology Transfer]
DEO 39 [Measure |, >50K]
DEO 40 [Measure |, <50K]
DEO47 [Measure Il1]

DEOA48 [Change]

DEO49 [RTI]

D. Enterprise Ireland**

Near Market Support
Measure 1

Measure 6

Research & Development
RTI

*No classification by schemes. In 1994 IDA Irelands divided into three separate organisationsvidtl a government review: Forfas, IDA Ireland,
Enterprise Ireland.

IDA Ireland initiated the Pre-Competitive Scheme@@04. The data for that scheme is not availablef asigust 2004.

** The agency was established in 1994.

Source: Shannon Development, IDA Ireland, Enterprise Irdland Udaras na Gaeltachta.
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Figure 3: Time Profile of R&D and Innovation Support Measures Available in Northern Ireland

1992 1993 1994 1995 1996 1997 1998 1999 2000
-1993 -1994 -1995 -1996 -1997 -1998 -1999 -2000 0120

Near Market Support
Product and Process Development
Compete

Pre-Competitive Schemes

Science and Technology Programme
START

Technology Development Programme
EU STRIDE

Technology Use Measures
Technology Audit

Environmental Audit

Environmental Management Scheme
Innovation Audit Programme

Other Support Schemes

SMART

Networking Programme
Teaching Company Scheme/TCS

IFI Science and Technolo

Programme/TICS
IFI RADIUS/RADIAN/RADIANE
EU PRISMA

i
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3.1. R&D Grant Offers In Ireland And Northern Irela nd

Forfas and IRTU data allow us to examine in detaél R&D grant payments made
by the four main development agencies in the S¢ugh IDA Ireland, Enterprise
Ireland, Shannon Development, and Udaras na Gaadigio Irish (ROI) firms and by
IRTU to Northern Ireland firms.

In Ireland, between 1992 and 2001, total R&D grassistance to businesses
amounted to €240,963,836 with a significant inceeas grant allocation to R&D
occurring from 1994 (Figure 4). Indeed, between4188d 1996, the level of grant aid
almost tripled in value (€11.1m to €32.8m), despiteodest increase in the number
of firms aided over that period (up from 285 to B3Dhis was largely due to the
introduction of Measure 1 support for R&D under Bperational Programme for
Industrial Development and funded by the CSF. Cgueetly, the average level of
R&D grant aid per firm increased from €39,262 ir©4%o €99,460 by 1996. The

Business R&D support in Ireland and Northem Ireland, 1992-2001
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350000004

30000000

—— NI Total Value R&D
Support €

250000004

°
I::: 200000004

NI Total Near Market

15000000 Support €

— - —Ireland Total Near

10000000 Market Support €

5000000+

0 T T T T T T T T T
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

other noteworthy period where the value of paymeots R&D increased was
between 1997 and 1999. Total value of R&D supportireland rose from
€26,021,708 in 1997 to €34,729,467 in 1999 whichs wargely due to the
introduction of the Research Technology and Inriowahitiative (RTI) in November
1997, as supported by EU Structural Funds.

Figure 4
Source: IDA Ireland, Enterprise Ireland, Shannon Developtrend
Udarés na Gaeltachta (various years); IRTU AnnagldRs

In Northern Ireland, total R&D grant offers betwe#&f892 and 2001 amounted to
£172,184,724 (€245,332,006). Of this, £34,826,9810(622,144) was offered to the
2 main universities in Northern Ireland, Queen’svdrsity Belfast, and University of
Ulster. Therefore, £137,357,743 (€195,709,922) efesed to businesses for R&D in
Northern Ireland, between 1992 and 2001. In t®al20 R&D and R&D related
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grants were offered over the period, to busineasdsuniversities, with 95.7 per cent

of these being made to businesses (2,603).

In Northern Ireland, the average value of R&D anfiDRrelated grants offered to

businesses over the 1992 to 2001 period was £5Z€788213 compared to €47,294
in Ireland). For Northern Ireland businesses aweg@ant offer followed a declining

trend from 1992 (£117,498 or €167,413) to 1999 (£23 or €33,362), before rising
slightly in 2001 (to £45,677 or €65,081). Confinithge analysis to near market R&D
grants in Northern Ireland, then the total numbebwusiness R&D grants over the
period were 1,382 (53.1 per cent of all the busirR&D grants). This amounted to
£66,885,379 (€95,299,558) between 1992 and 200th awerage grant offer of

£48,397 (€68,956). When grants to universities exeluded from the analysis
therefore, and comparison is made solely betweam merket grants in Northern
Ireland and Ireland, average near market grantatijpp Northern Ireland is 45.8 per

cent higher than in Ireland.

Support for R&D has changed significantly from tearly 1990s (Figure 5)
particularly in Ireland where total R&D grant paymt® have risen substantially since
1994. This has largely been due to the introduatibgrant support for R&D through
Measure 1, as funded through the EU CSF and latef997-99 through the
introduction of RTI support, as funded through Etu&tural funds. In the case of the
RTI initiative, this opened access for R&D fundiregpecially to indigenous firms
with a key focus of support being to encourage R&D performing indigenous
firms to undertake R&D. This is reflected in thgrsficant increase in the number of
grant payments made to businesses in 1999 as cedhjmathe previous period. At the
same time, it is important to note that between8188d 1999 the total amount of
support increased only marginally, from €28.2m t84.&€m. Not surprisingly,
therefore, the average grant awarded to firms bEivi®98 and 1999 dropped sharply
from €82,753 to €40,103. The average R&D grant de@dropped further in 2000 to
€37,885 before increasing again in 2001 to €52 ¥@%n compared with an average
R&D grant amount in 1980 of €22,571, average giamels have not increased

significantly overtime.
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In Northern Ireland, across the period there waowearall decline in R&D grant
allocations, although this has mainly been in teofngre-competitive R&D with near
market support increasing slightly as a share tafl ®&D support. In the early 1990s
EU funding through STRIDE in 1992/93 for pre-conitpét research increased the
total amount of funding available for R&D and contated it away from near-
market research. In 1994 with the ending of STRfDEdIng grant support for pre-
competitive R&D declined significantly and near-ketr R&D became
proportionately more important. This was shortdiieowever as TDP funding from

1995 to 1997 in particular, led to a significantrease in grant support available for

Nominal Grant Assistance for R&D and Innovation,
Northern Ireland 1992 - 2001 by type of activity

N\

0O Other
m Near market

£000

@ Pre-competitive

o
oS
o~

R&D and a decline once more in the share of tatading for near-market R&D.
Overall, the composition of offers for R&D suppdras varied markedly over the
period, from 1992/93 to 2000/01 although on avemageind 50 per cent of the value
of offers has been for pre-competitive researchp@&5cent for near-market activity
and the remaining 15 per cent being allocatedheradupport measures. In the period
since 1998, however, offers to support near-mafR&D have become more
important accounting for around 50 per cent ofuthlele of all new offers of support.

Figure 5
Source: IDA Ireland, Enterprise Ireland, ShannonDevelopment and Udaras na
Gaeltachta (various years); IRTU Annual Reports

3.1.1 Sectoral Composition of R&D support
Information on the sector of each business recgigirant offers in Northern Ireland

and payments in Ireland, enable the analysis afitgsapport for R&D over from
1992 to 2001 to be extended to the compositionrahtgpayments by industry. The
significant finding to emerge from the availabldales that the majority of financial

support for R&D in both Ireland and Northern Iredaover the period was made to
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manufacturing firms. Nevertheless, in Ireland thentdbution of support to the
services sector increased in the 1990s; the sarswetor attracted some 33 percent of
all grant payments made in 2001 against 17 periceh®91 (Figure 6). Within the
manufacturing sector, the majority of financial is&sice received by firms is
clustered in seven specific industrfé&Vhen examined closer, it also appears that all
agencies with the exception of Udaras na Gaeltafduased the majority of their
support on one specific area, electrical and opéigaipment (NACE 30-33). An area
that has received a significant increase in theusrhof support over the years is
computer and related activities (NACE 72); totaympants made to this area grew

from 2 per cent in 1980, to 24 per cent in 2001.

In NI, a similar distribution of R&D grant suppad found as for Ireland over the
1992/93 to 2000/01 period, with 66.4 per cent bsapport for R&D and innovation

going to firms in the manufacturing sector (Figute Again, as for Ireland, this

support was clustered in the Chemicals & Man-mabiee$ sector (SIC92 24), the
Electrical and optical equipment sector (SIC92 3)-&nd Basic Metals and
Fabricated Metal products sector (SIC92 27-29). ntm-manufacturing sectors,
support for R&D was dominated by the public sersi@ector, which includes the
universities (22.6 per cent of public sector investt in R&D) and Real estate and

business services — including software developrfieper cent).

In Northern Ireland, the concentration of offersR&D support to manufacturing
firms is even more marked in terms of near-marl&DRctivity, accounting for four-
fifths of the total value of such offers. At thepmsite extreme, only around two-thirds
of the value of offers of support for pre-competti research are made to
manufacturing firms, with the remainder going te tiniversities. However, the bulk
of offers to the universities came with the STRIBdIng in 1992/93 and the TDP
in 1994/95. In compositional terms, some more {@rgn trends are apparent with an
increasing share of R&D grant offers being madprieate services companies and a

declining share going to the universities

2 These areas include; Food, drink & tobacco (NAGELR); textile, clothing & leather (NACE 17-
19); chemicals and man-made fibres (NACE 24); bawtals & fabricated metal products and other
machinery & equipment (NACE 27-29); electrical amtical equipment (NACE 30-33); and transport
equipment (NACE 34-35).
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Figure 6

Grant Payments By Broad Industrial Sector, Irelanc
1992-2001
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Figure 7: Grant Offers by Broad Industrial Sector, Northern Ireland, 1992/3 to 2000/01
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3.1.2 Concentration of R&D support
Even more remarkable than the sectoral concemrafigrant payments, is the strong

concentration of grant support among few compaimesoth Ireland and Northern

Ireland.

Table 1 lists the twenty largest private sectoipieats of grant offers from 1992/93
to 2001/02and the type of support they have been offereat. Iféland, when each of
the agencies figures are combined together, ivideat that the ten largest private
sector recipients of grant payments account fd p&r cent of the cumulative agency
grant payments, with the twenty largest accourftind 5.6 per cent of the value of all

financial support.
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In Northern Ireland concentration of support amenfew businesses is also very
strong. Bearing in mind the caveats made earli¢gh vaference to the data source,
overall, the ten largest private sector recipierfitgrant offers accounted for 40.9 per
cent of total IRTU grant offers, with the twentydast accounting for 49.8 per cent
of the value of all offers of support. Ranking camges in terms of different types of
offers of R&D, however, suggests a very differemtyre and the much stronger
concentration of pre-competitive R&D support offdfsr example, the top 10 firms
in receipt of pre-competitive R&D offers accounted 84.6 per cent of all offers,

and the top 20 accounted for 94.9 per cent. Irirasf) concentration of offers of
support for near-market R&D is less marked with the 10 firms accounting for

20.0 per cent of the value of all offers and the 20 accounting for 28.9 per cent of

the value of all offers.

In Northern Ireland, the strong concentration ofersf of R&D support reflects
closely the concentration of business R&D spendsg]f in Northern Ireland which
has changed little over the last decade. In 19899example, the ten biggest R&D
spenders in NI accounted for 59 per cent of all &&D spending compared to 55
per cent in 1996 and 61 per cent in 1993 (DED, 198&D Survey Report). The
lack of progress in distributing R&D activity movédely in Northern Ireland raises
important doubts about the capability of an esaéintdemand-led R&D support
regime to widen the base of R&D performing compsiiidt is important, however,
to recognise that more recently some progress éas made in this area with IRTU
reporting an increase in the number of companidélinndertaking pre-competitive
research to 60 in 2000/01 and attracting arounde®® companies each year into the
near-market Compete programme from 1998/99 to BA0OORTU, 2001, p. 12-13).

Table 1: Concentration of R&D Grants in Ireland and Northern Ireland, 1992-2001, by
top 20 businesses.

Company Rank | Total | Cumulativ | Company Rank Cumulative %
e%

Grant

Offers

€'000 €000

1. Indeed, it could be argued that the tendency isiénand-led support regimes to perpetuate and
perhaps reinforce the concentration of R&D activitycompetitive schemes, for example, firms
with an established track record of pre-competiR&D will find it easier to make a compelling
case for support compared to those planning tonteikke such R&D activity for the first time.
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Analog 1 8,458 | 3.5 Du Pont (UK) | 1 148589 | 7.6
Ltd
Taighde Mara Teo | 2 4,004 | 5.2 Seagate 2 13359.0 | 144
Technology
(Ireland)
Green Isle Foods| 3 3,467 6.6 Randox 3 9577.5 19.3
Portumna Limited Laboratories
Ltd
Waterford Crystal | 4 2192 | 75 Galen Ltd 4 7864.3 23.3
Ltd.
Green Isle Foods| 5 1,868 | 8.3 Bombardier 5 7512.7 27.2
(Portumna) Ltd Aerospace -
Shorts
Dairygold Co- | 6 1,791 | 9.0 Norbrook 6 7038.9 30.8
operative Society Laboratories
Ltd
Elan Corporation 7 1,770 | 9.8 Nortel 7 3781.2 32.7
Networks
Rye Valley Foods| 8 1,751 | 10.5 Thales Air | 8 3764.1 34.6
Limited Defence Ltd
Medtronic Ave | 9 1,737 | 11.2 Montupet (UK) | 9 3069.4 36.2
Ireland Ltd
Bio-Medical 10 1,611 11.9 Perfecseal Ltd | 10 3061.0 37.8
Research Ltd
Lake 11 1,600 | 12.6 Mackie 11 2377.1 39.0
Communications International
Ltd Ltd
Golden Vale Plc 12 1,578 13.2 F G Wilson | 12 2100.5 40.1
Engineering
Ltd
Moffett 13 1,533 | 13.8 Moy Park Ltd 13 1952.4 41.1
Engineering
Limited
Waterford Stanley | 14 1,457 | 144 Integrated 14 1654.5 41.9
Ltd Silicon Systems
Ltd
Ivax 15 1,449 | 151 Omagh Meats| 15 1501.7 427
Pharmaceuticals Ltd
Ireland
Qualceram Shires| 16 1,361 15.6 Powerscreen 16 13125 43.3
Plc International
Ltd
Loctite  (Ireland) | 17 1,296 | 16.2 Dairy Produce | 17 1229.8 44.0
Limited Packers Ltd
Applied Micro | 18 1,262 | 16.7 ICS Computing | 18 1167.8 44.6
Electronics Ltd Group Ltd
Microelectronics 19 1,255 | 17.2 Unibol Ltd 19 1077.5 45.1
Development
Tyco Healthcare | 20 1,235 | 17.7 Clarehill 20 998.8 45.6
Galway Plastics Ltd
Total 42,675 89,259.5

3.1.3 Ownership of firms receiving R&D support

Another key aspect of industrial support in Irelasdthe proportion of grant aid
provided to Irish-owned firms relative to foreigmaoed firms. Table 2 shows that
almost 85 per cent of firms that were grant aidedR&D activities in Ireland during
the period 1980-2001 were Irish-owned. Given thaitreof Enterprise Ireland in
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supporting indigenous industry, it is not surprmgithat 96.3 per cent of firms
allocated R&D grant aid from Enterprise Ireland evéish-owned. Likewise, for the
IDA, 98.5 per cent of firms that received R&D gramitl from that agency were
foreign-owned. What is also interesting to notéhis high proportion of grant aid to

Irish-owned firms administered by Shannon Developnaed Udaras na Gaeltachta.

Table 2: Ownership of Grant-Aided Firms in Ireland, by Agency

Irish Foreign
Total Owned % Owned %
Total 3189 2707 84.9 482 151
Enterprise Ireland 1974 1901 96.3 73 3.8
IDA Ireland 343 5 15 338 98.5
Shannon Development 137 115 83.9 22 16.1
Udaras na Gaeltachta 735 686 93.3 49 7.1

$ource: IDA Ireland, Enterprise Ireland, Shannon Developmand
Udaras na Gaeltachta (various years)

Of the foreign-owned firms that received R&D grauipport in Ireland, the largest
proportion (41.3 per cent) were US-owned whilerib&t highest proportion (16.6 per

cent) were British.

4. Innovation Indicators and Outputs (Performance M etrics)

R&D grants are important input indicators of inntwa (others include scientific
staff etc) which are supposed to stimulate inneeatiutput. We will consider R&D
as one input into the innovation process, althahghmain focus of this section is on
innovation outputs or innovation performance of tie jurisdictions over the period

under review.

For Ireland and Northern Ireland, like most othedustrialised countries, the largest
proportion of total R&D is performed by the busise®ctor. Just as grant support for
R&D has risen significantly in Ireland over the 089 so too has Business
Expenditure on R&D (BERD). By 2001, BERD in Irelahdd reached €917million
(at constant prices) equivalent to 0.95 per cenGNP from 0.89 per cent in 1993
(Figure 8).
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Despite a declining trend in the level of grantmup for R&D in Northern Ireland
over the 1990s, as for Ireland, BERD increasedutjinout the 1990s rising to a high
of £159.4m in 2001 (representing 0.83 per cent BPEbefore declining slightly in
the 2001 to 2002 period. While the majority of BERIFunded from business’s own
resources (c.78 per cent), in 2002 government fighdmounted to £11.3m, or 7.2 per
cent of total BERD. With the exception of the 2802 period, the proportion of
BERD funded by government has declined from a ligh993 of 25.5 per cent to
18.3 per cent in 1996, 10.3 per cent in 1999 af@ér cent of BERD in 2001.

There are a number of possible interpretationshes¢ change in Northern Ireland,
first, grant support has been important in encanagrms to perform R&D, often
for the first time, after which they sustain thita the future. Second, the strategic
objectives outlined in Innovation 2000 have beelfilied in terms of raising the
status of innovation, technical competence and emess of innovation, of raising
participation in EU schemes and in increasing tbe of local information sources
through enhanced support for technology transfeirdT it is also possible that levels
of BERD would have increased in the absence of mwwent support for R&D.
Indeed, relative to EU and OECD averages, leveBERD in both Northern Ireland,

and Ireland, increased at a proportionately graaterthan in EU and OECD.

Despite these relative increases in both Ireland darthern Ireland, the level of
R&D investment in both jurisdictions has lagged sidarably behind both the EU
and OECD averages (Figure 8). For example, R&D stiaent in Ireland was only
78.5 per cent of the EU average and 60.9 per cettieoOECD average in 2001.
Further, if Ireland is compared to similar econceniwith a substantial high
technology sector, then the under-investment in R&0he business sector is further

accentuated

4 For example BERD as a percentage of GDP in Swisd29%, Japan and Korea is 2.1%, and US
and Finland is 2.0% (Forfas 2003) Research and IDpreent in the Public Sector, 2000 — Volume
Two — The Research and Development Element of ¢fen8e and Technology Budget, Forfas,
Dublin.
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Figure 8
Business Expenditure on R&D as % of GDP/GNP - Irelad, EU and OECD,

1993 to 2001
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In terms of sectoral variations in R&D investmentgeneral, the variations evident

in grant support for R&D by sector are reflectedafative levels of R&D investment.

Two sectors dominate BERD in lIreland, namely thecteical and electronic

equipment sector (accounting for 37 per cent of BERNd the software and

computer related services sector (accounting fop@8cent of BERD) (Figure 9).

Indeed, combining the R&D undertaken in the Elealriand Electronic equipment

sector, the Software and Computer Related servieestor along with the

Pharmaceuticals, Instruments and Food, Drink arish@oo Sectors this accounted for
85% of BERD in 2001 (Forfas 2003).

Figure 9: BERD by industry in the Ireland, 2001

28



Food, Drink &

. Instruments Tobacco
Pharmaceutical 7% 5%

8%

Other Sectors
15%

Software &
Computer related
28%

Electrical & Hectronic

Equ.
37%
BERD=€916.8m

Source: Forfas Business R&D survey, 2002

Similarly, in Northern Ireland, the Electrical an@ptical Equipment industry
dominates R&D spend accounting for 46 per centotdltmanufacturing BERD.
Other significant contributors to total manufaatgriBERD are Machinery and
Equipment (20 per cent) and Chemicals (12 cengufiéi 10).

Figure 10: BERD by Industry in Northern Ireland, 2001

Other Food, Drink &
Manufacturing Tobacco Textile, Leather &
Transport 4% Products
Equipment
4%

3%

Chemicals
12%

Basic Metals &
Fabricated Metal
Products
3%

Hectrical & Optical Machinery &
Equipment Equipment n.e.c.
46% 20%

Source: DETI Statistics Research Branch, 2003, Northeglaird Research & Development Statistics, 2002

In Ireland the relative importance of these sectorBERD has changed somewhat
since the early 1990s, with the industries expeirenthe greatest change in share of
BERD over the period being the Software and ConmrpRedated Services sector and
the Food, Drink and Tobacco sector. The Softwar @omputer related services
sector grew dramatically during the 1990s and wjtthe share of BERD undertaken
in this sector, rising from 7 per cent in 1993 g&r cent by 2001. In contrast the
share of R&D performed by the Food, Drink and Tawmasector in Ireland has
declined throughout the 1990s from 12 per cent BRB in 1993 to 6 per cent by
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2001. The pharmaceuticals industry’s share of BHRI3 also declined over the
period from a high of 18 per cent of BERD in 19863tper cent in 2001.

Although the Electrical and Electronic equipmerdustry had the highest share of
BERD (37 per cent), it also had the third lowesirshof R&D being undertaken by
Irish owned enterprises at 15.6 per cent. The mmystries where this share is lower
are Instruments (13.8 per cent) and Pharmaceutidl@ per cent). Together these
three sectors accounted for approximately 52 petr aietotal BERD in 2001 and they

are dominated by foreign owned businesses.

In contrast to this, in the Software and Compu&ated services sector, which had
the second highest level of BERD in 2001 (28 pert of total BERD) at €252.3m,
49.1 per cent of this was undertaken by Irish oweaterprises. Indeed, nominal
levels of BERD in this sector among indigenous $irmcreased by 996 per cent
compared to 192 per cent growth in total BERD fodigenous firms across all
sectors between 1993 and 2001. Therefore, agdiesbackground of R&D spend
being dominated by foreign owned enterprises (inote such as Chemicals,
Electrical and electronic equipment, Instrumentsd aRharmaceuticals), other
industries such as Paper, Print and PublishingeiGdkrvices, Other manufacturing,

Basic and fabricated metals etc. are dominatedifly bwned enterprises.

Controlling for Sector and Ownership in Ireland gaets a slightly different
perspective on relative levels of BERD. The indimes sector invested a higher
proportion of its output in R&D (0.8 per cent) coanpd to the foreign-owned
manufacturing sector (0.6 per cent). With the ekoepof foreign-owned plants in the
non-metallic mineral products and wood and woodlpots sectors, R&D intensity
was higher among indigenous plants for each ofmheufacturing sectors. Even in
those sectors where BERD is dominated by foreignestment, such as
Pharmaceuticals, Instruments, Electrical and Edeatr EQuipment and Chemicals,
relative to output, indigenous plants are investinstantially more in R&D. Yet, for
the majority of sectors, whether in terms of indiges or foreign-ownership, relative

R&D intensities remain significantly below OECD éds.
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4.1 Innovative Outputs
Evidence suggests that innovative outputs refleetextent of investment in R&D
(innovative inputs). In light of this, the follomg sub-section concerns itself with

innovative outputs.

Drawing on a survey of innovation capability andiaty in Irish plants over the
period of the anlaysis, the Irish Innovation Pa(i#®)', it is possible to profile
innovation outputs throughout the period of analyfsir both Ireland and Northern
Ireland. Table 3 summarises a number of broad teguation indicators for the four
survey periods. Overall, the proportion of manufaag plants undertaking R&D,
product innovation and process innovation increastghdily across the island
through the 1990s but fell back during the 2000s@80d. This is clearly what was
anticipated given the economic conditions pertgniover this latter period;
surprisingly perhaps, the level of innovative atyion each measure is below that of
the early-1990s. This is an indication of both $igale of the impact of the 2000-02
slow-down on innovation activity, and more gengr#ilie importance of the economic

environment on plants’ innovation investments.

New products accounted for around one-sixth oftglaales throughout the 1991-02
period, although again a slight fall is evidentnfrahe late 1990s to the 2000-02
period. The broader measure relating to new andawgg products suggests that
around a third of plants’ sales came from thesélymts over the sample period, with

again a slight fall between the late 1990s an®@@9-02 period.

Table 3: Innovation Indicators from the Irish Innov ation Panel: 1991-2002
1991- 1994- 1997- 2000- 1991-
1993 1996 1999 2002 2002

Ireland

R&D in plant (% plants) 50.8 48.3 52.6 44.6 49.4
Product innovation (% plants) 62.8 65.9 65.3 56.7 2.86
Process innovation (% plants) 57.7 65.8 53.9 59.8
New products in sales (mean %) 18.1 13.8 17.1 13.515.7

15 For further details of the Irish Innovation Paseé Roper et. al. 1996, Roper and Hewitt-Dundas
1998, Roper and Anderson 2000 and Roper et ,aB 200
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New/Improved prods. In sales (mean %) 32.1 305 229. 273 29.7

Northern Ireland

R&D in plant (% plants) 38.7 44.1 45.3 36.1 41.3
Product innovation (% plants) 51.9 56.5 58.5 53.8 5.35
Process innovation (% plants) 46.0 57.5 50.1 51.6
New products in sales (mean %) 13.8 12.3 11.9 13.512.8

New/Improved prods. In sales (mean %) 29.6 26.1 526. 245 26.7

Notes and Sources:
1. Table relates to manufacturing plants with 10 oreremployees. Survey observations are weighted to
give representative results for each area.
2. Product innovators are those plants introducing newnproved products during the last three years.
Process innovators are plants introducing new praved processes over the same period.
3. Data from the Irish Innovation Panel.

In terms of the Ireland-Northern Ireland dimensidhge proportion of plants
undertaking R&D in Ireland has been consistentlghbr than that in Northern
Ireland. As with the majority of innovation indicas, however, both proportions
declined between the late 1990s and the 2000-0@dper

In terms of the proportion of innovating plantsttbproduct and process innovation
were more common throughout the sample period amuarignd than Northern
Ireland firms. This again reflects the higher pntijpm of firms undertaking R&D in
Ireland, which in part, reflects the differencessettoral structure between the two
economies. Interestingly, however, the differential the proportion of plants
introducing product and process innovations betwderthern Ireland and Ireland

narrowed somewhat during the 2000-02 period.

In terms of the proportion of sales coming fromawative products we see a broadly
similar pattern to that of the extent of innovatigolants in Ireland derive a

consistently higher proportion of sales from nevd avew and improved products
that those in Northern Ireland. These differentialswever, were again smaller for

the 2000-02 period than for other periods, paréidulfor the sale of new products.

Some salient key points seem to emerge from thta. darst, there have been
significant attempts to use policy initiatives topport innovation activity on the
Island of Ireland in a number of ways. One impdrigmnnel has been by boosting
R&D through direct grant support for innovative jeids. Second, there seems to be

a clear relationship between R&D and the innovatiotput measures.
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4.2  Summary

A number of key points have emerged from this asialyn terms of changes in public
policy towards support for R&D and innovation frahe late 1980s. The analysis has
focused on public sector support for R&D specificat terms of business-level grant
support and how this has changed over the 1992 0@l 2period. While a

guantitatively-based evaluation of this supportoeyond the scope of this paper,
innovatio