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1. Introduction

The main purpose of this research is to analyse whether Knowledge Intensive Service
Activities (KISA) are important for thennovation processes of the Irish software
sector and, if so, whether the necessanyddions for their development exist. This
paper presents the research carried foutthe Organisation for Economic Co-
operation and Development (OECD) Kl$#hoject (2002-2005). It was conducted in
three steps as follows: Step 1: National statistics on the contours of the computer and
related activities services Ireland, Step 2: Governmeptogrammes and policies for

the Irish Information and Communicatioredhnologies (ICT) and software sectors,
Step 3: Quantitative findings -analysis KISA in the innovatn processes of the
software industry in Ireland. The fin@ECD KISA publication will show cross-
country comparisons for Step 4: Policy implications of the development of KISA for the
management of nation@novation systems. The major primary andoseary national
statistics sources were contacted to obtain the needed information for Step 1. Data
contained in Step 2 was accessed frae@veral other organisations through
government reports, telephomguires and the internet. Also the results of a postal
survey to 808 software firms (with 40.1%spense rate) and imt@ews with senior
managers of 16 of these firms are presented in Step 3. A thoughtful literature review

was conducted along the three steps of this project.

The software sector in Ireland is respofesitor nearly 8% of Ireland’s GDP and
nearly 10% of its exports (HotOrigin 2001). According to the OECD Information
Technology Outlook 2000, Ireland was the &sigexporter of software goods in the

world (IDA 2003). The ICT and software sers have been identified as key sectors



for the future economic growth of Ireland (ETC 2001According to the literature
(e.g. Sweeney, Tansey 1998) suitable econaroevth is only attained through the
process of innovatin Therefore, it is important to ensure that the conditions
necessary for innovation development exighin these sectors. A vital element for
economic growth that has been identified in the more recent literature is KISA in
innovation systems. KISA are defined in this project as professional services provided
internally or externally to a firm by private or public organisations that increase the
innovative capacity of the company. Examples of KISA include R&D services,
management, engineering, human resoufegal and accounting, financing, and
marketing services. The present study idestitvhether the necessary conditions are in
place to encourage the KISA developmenttlie software sector in Ireland. The
results of this study will be compared witiose of other OECDowuintries in a further

publication.

Background

The Irish ICT sector comprises more thB000 organisations of varying scale from
indigenous hardware start-ups to the wdrilargest software companies. The ICT
industry directly employs 100,000 people. 58,0ff these people are employed by
overseas ICT companies; including IBM, Intdewlett Packard, Dell and Microsoft
operating in Ireland. In 2002, exports in this sector exce&@&dbillion, which

accounts for one third of Irish exports (Ilédland 2003, IDA 2003). Moreover, since the

®> Additional information was obtained from the “European Trend Chart on Innovation” country report
(Ireland) published by the European Commission. The trend chart on Innovation in Europe is a
practical tool for innovation organisations and scheme managers in Europe. It pursues the collection,
regular updating and analysis of information on innovation policies at national and community level.
This report is available attp://www.trendchart.org/Reports/Documents/Ireland CR September
2002.pdf

® The process through which productive resources are developed and utilised to generate higher quality,
lower cost products than had previously been available; this process is generally described as
innovation.




1980s, most leading US software vendorsluding Microsoft, Oracle and Symantec,
have based their European operation agenie and around Dublin and a thriving
indigenous software development industry Hageloped in paralleln total, there are
more than 900 international and indigensadtware companies located in Ireland,
employing over 25,000 people and getiagaa combined turnover of ovéf7.6bn
(HotOrigin 2003). The indigenous industry characterised by a large number of
relatively small firms with a strong exgoorientation. It comprises approximately
600 companies, about 250 of which havgnsicant levels of overseas sales,
principally to the US and EU. In 2002, their exports amounte€ilt billion, an
increase of more than 5 per cent over finevious year. The indigenous sector
employs more than 11,000 people and generates revendds2@bn. In total, the
software sector in Ireland is responsiide nearly 8% of Ireland’s GDP and nearly
10% of its exports (HotOrigin 2001)According to the OECD Information
Technology Outlook 2000, Ireland was the &sigexporter of software goods in the

world (IDA 2003).

A recent survey carried out by HotOrigin (2003und that Ireland’s indigenous
software market can be segmented intee¢hbroad categories based on the stage of
development of the company. 74% of thenpanies surveyed fall into the start-up
category (with up to 25 employees), 18% are defined as being in the build category
(26-75 employees), and 8% of the companies surveyed can be categorised as
Expansion firms (more than #mployees) (HotOrigin 2003). It is important to bear

in mind these industry characteristics when trying to understand the value of the

" HotOrigin (2003) conducted an online survey of CEQ’s of indigenous software product companies
and carried out in-depth interviews with CEQ’s of indigenous software companies that achieved sales
success in 2002. A total of 416 indigenous software product companies were identified in Ireland. Of
these, 50 were based in Northern Ireland. 166 CEO’s responded to the survey representing a response
rate of 40%. Companies in Northern Ireland represented approximately 10% of the respondents.

7



following innovation policies rad programmes for Irish ICT and software sectors as

shown in the following section.

Table 1. General characteristicsof thelrish ICT and softwar e sectors

ICT Software ICT Software
Firms Employees Firms Employees Exports Exports
FDI 300 55,000 200* 14,000* 28 bn 7.0 bn*
Indigenous > 700* 45,000* 600 11,000 1.5bn
TOTAL > 1,000 100,000 800 25,000 8.5bn

*Estimated value

(ICTlreland 2003, IDA 2003)




2. Step 1. National statistics on the contours of the computer and

related activities servicesin Ireland

As it was requested for the overall OECDSW project- Step 1, data was collected on
national statistics for the category of computer and related activities broader than
software, since lIreland, as well as mostrmiries do not gather data on software
alone. Also, information about R&D invesent and R&D services was obtained to
better understand the conditions of innovata®velopment in the software sector.

The data presented herein thus providesoadsr picture than that of the software
sector alone but one that is importdat understanding the twities of software

firms. This statistical data was the most recent data available for these sectors at the
time of the analysis (2003) (OECD 2003). The study found that the computer and
related activitis industry has grown considerablylmeland. The number of firms in

this sector has increased by five hundred percent from 1992 to 1998. The computer
and related activities sector contributes significantly in terms of exports, employment
and growth (see Table 2 and Table 3). Theduer of these companies grew over six

years (1992-1998)almost ten times (see Table 2).

The innovative development of the computetated services sector relies on the

availability of R&D service providers. According to the statistics, the number of

8 MNCs pay 10% corporation tax on both manufacturing and export services in Ireland, which is
considerably smaller than the US or other European countries. Foreign subsidiaries show large profits
in Ireland, even though in reality a large proportion of transactions and processes of the MNC may not
actually take place in Ireland (Barry 2002, Sweeny 1999).



private businesses providing R&D more than duplicated from 1995 to 1998 (see
Table 4). The number of firms in this sectvas still small relative to the number of
firms they are supplying to in other ecomo sectors (e.g. there were 1,785 computer
services firms in 1998). However, the avhitastatistics at the time of the analysis
(up to the year 1998) (CSO 2002) indicamsstantial growth. Referring to the
statistics on research and developmergeexliture it was found that the business
expenditure on R&D in Ireland &784m, of which 4% is financed by the government
(see Table 5 and Table 6). However, thevey conducted for Step 3 of the OECD
KISA project, shows that the proportion of the R&D financed by the government may
be much higher for the software companies, since almost 50% of them obtain
government grants for R&D related matters. This part will be explained in more detail

further.

The total expenditure of Higher Educati®esearch and Development (HERD) was
around€228.1m in 1999 (Table 7). This quantity has more than tripled in ten years
(See Table 5). However, some companies commented that there is scope for
improvement in the HERD to provide suppfor the development of specific sectors
that are crucial for the national economic growth, such as software. Finally, the
statistics showed that the number of peoiplvolved in R&D grew considerably in
business and academic fields from 19901889. Still a larger portion of R&D is
carried out by the High Education sectoarilthat conducted by the private sector in
Ireland (ETC 2001) (see Step 2 for maletails). However, the number of people
working in R&D in the private sector is growing at a higher rate than that of the

public sector, therefore reducing the gap between the sectors (see Table 8).

10



STATISTICSLAYER 1: COMPUTER AND RELATED ACTIVITIES
SERVICESINDUSTRY CHARACTERISATION

Table 2. Data on value added, employment and investment of computer services

Employees VA (GVA) (£) Businesses Turnover exclu. VAT
Year (E)
1990
1991 - - - -
1992 4,186 140,646 304 259,162
1993 - - - -
1994 - - -
1995 5,381 - 703 309,274
1996 7,015 265,056 956 473,853
1997 8,938 489,512 1,098 848,096
1998 15,507 775,867 1,785 2,132,704
1999 - - - -
2000

(current prices)

(CSO 1997, 1999, 2002)

Table 3. Data on value added, employment and investment of R& D services

Year

Employees

VA (GVA) (£)

Businesses

Turnover exclu. VAT

(£

1990

1991

1992

1993

1994

1995

191

47

11,135

1996

290

10,921

69

18,945

1997

258

11,927

106

20,612

1998

1999

339

20,486

115

45,636

2000

(current prices)

Table 4. Exportsin software (€m)

(CSO 1999, 2002)

Year Exports
1990 -
1991 2,044
1992 -
1993 2,339
1994 -
1995 3,570
1996 -
1997 5,436
1998 -
1999 6,520
2000 8,500

(Enterprise Ireland’s National Informatics Directorate 2000)
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STATISTICSLAYER 2: COUNTRY COMPARISONS-INNOVATION
INDICATORS

Resear ch and development expenditure and per sonnel

Table 5. Businessresearch and development expenditur e (€m)

Y ear Current Prices Constant Pricest
1990 180.3* -
1991 223.4 263
1992 270* -
1993 344.4* 387
1994 424 5* -
1995 504.5 505
1996 541.2* -
1997 612 637
1998 698* -
1999 784 784

11999, *non-published data

(FORFAS 2000, FORFAS 2002a)

Table 6. Proportion of business sector R& D financed by gover nment

Year %

1990 5.2*
1991 3.7
1992 3.2*
1993 10.6
1994 2.1*
1995 4.5
1996 6.2*
1997 6.5
1998 5.1*
1999 4.0*

*non-published data (FORFAS 2000, FORFAS 2002a)

Table 7. Higher total expenditure on HE research (HERD)

Current Prices€m Constant Prices Constant Prices 1998, £m
Year £m
1990 70.5* 49,864 59,000
1991 81.6* - -
1992 92.7 72,968 81,000
1993 106.9* - -
1994 121.1 95,354 102,000
1995 137.1* - -
1996 153.1 120,570 124,000
1997 178.4* - -
1998 203.7 160,404 160,404
1999 228.1* - -

* non-published data

(FORFAS 2000a, FORFAS 2h02a

12



Table 8. Total R& D personnel in industry and HE

Total R&D Personné inindustry | Number of HE researchers (FTE)

Year and HE

1990 - 6846.1
1991 3,970 8001.6
1992 - 8487.8
1993 4,500 7836.8
1994 - 8654.3
1995 5,680 9661.7
1996 - 9998.8
1997 6,970 10826
1998 - 11613.2
1999 8,321 12288.6

(FORFAS 2002, FORFAS 2002a)
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3. Step 22 Government programmes and policies for the Irish
Information and Communication Technologies (ICT) and software

sectors

This section of the report presentseist2 of the KISA project: ‘Government
Programmes and Policies for the Irish softwseetor, which is incorporated within
the Information and Communication Techno&gg(ICT) sector. The objective of this
work is to identify the key industry-spéciinnovation policis and programmes for

the support, supply and promotion of KI$Athe ICT and software sectors.

The National Development Plan (NDPRyolves an investment of ove€52 billion of
Public, Private and EU fundsn(iL999 prices) over the period 2000-200Bhe central
challenge of this plan is the implementation of public policies and programmes that
will increase the capacity of Ireland’semmy to maintain strong and sustainable
output and employment growth (NDP 2000)nder the NDP, the Irish government
has allocated a substantiavestment in Researcheg¢hnological Development and
Innovation (RTDI). According to the Eopean Trend Chart on Innovation (ETC
2001), the RTDI element amounts€®.5 bn, some 5 % of the total expenditure in the
Plan(www.ndp.ie).The development and irtgmentation of scigce, technology and
innovation (STI) policy is organised on a depegental and sectorddasis (see Figure
1.). All government departmés or ministries are respabke for STI within their
respective portfolios. However, the bodiesnsidered to be most relevant for this

study arel. the Department of Entergg, Trade and Employment ard the

° About 90% of the public funding for this Plan has been provided by domestic sources, mainly from
the Exchequer. The contribution from the EU to&fbn. The Plan will involve significant investment

in health services, social housing, education, roads, public transport, rural development, industry, water
and waste services (NDP 2000).

14



Department of Educatimand Science (ETC 2001).

1. The Department of Enterprise, Trade &mployment is responsible for promoting
and assisting overall ndustrial development aswell as innovation and
competitiveness in the economy. The Officke Science and Technology (OST) is
situated within this department. The ©Ss responsible for the development,
promotion and co-ordination of Ireland’s ISfolicy. This covers all aspects of the
national system of innovation, including do@ research, applieresearch, industry
R&D, technology transfer, funding fonmovation and public awareness of science
and technology. The office is responsilite the Science and Technology budget
including all Exchequer and EU fundingrfeesearch and technological development

for industry(http://www.education.ieqttp://www.entemp.ieTC 2001).

2. Academic institutions play an important role in carrying out research and
development activities in Ireland, and tere the Department of Education and
Science has a significant funding role. Appmately 90% of fundamental research is
performed within the university sector. Neither indigenous industry nor foreignowned
industry, in its Irish operation, performssiaresearch. The Department’s funds are
channelled through the Higher Educationti#arity (HEA) which is a statutory body
that analyses the funding and resource reguents of the third level institutions and

ensures that they have the capability to interact with industry (ETC 2001).

Most of the identified placies and programmes for ishstudy are conducted by
organisations under the auspices of theéspartments. The primary and secondary

information contained in th report was accessed from these organisations through

15



government reports, telephone inquiriesl dhe internet. Sixteen innovation policies
and programmes (relevant to KISA in the I&d software sectorBpve been identified

in the course of this study (see Table Qine of these policies and programmes are
targeted at a broader number of industsiattors, but are of potential benefit to the
ICT sector. seven of the identified polici@sd programmes are more specific to the
ICT sector while none of those identified mdound to be explicitly created for the
software sectdf. These 16 innovation policiesn@ programmes identified, with
potential benefit to KISA in the ICT andfsweare industries, are presented in more
detail in the following section. They are organised in this study following the themes

proposed at the OECD KISA focus group 2002, as it is shown in Table 10.

19 Some of the programmes covered under the heading of “ICT” also include software.

16



Table 9. Number of Irish innovation policies and programmesfor ICT and
software

Total number of policeand programs: 16
Generic policieand programs: 9

Specific to ICT sector: 7

Table 10. Policy themes encour aging knowledge intensive services innovation™*

1. Resear ch and development programmes and technologiesfor services
1.1 Research and development programmes
1.2 Access to new technology

2. Infragtructure under pinning innovation capability
2.11CT innovation
2.2 Foresight
2.3 Knowledge and technology diffusion

3. Innovation capability in firms
3.1 Innovation management

4. Knowledge and mobility of human resour ces
4.1 Training
4.2 Inwards mobility
4.3 Industry associations

5. Standards and regulations

6. Global marketing and exporting

7. Intellectual property protection

8. SMEs: entrepreneurship and development

Source: Adapted from lan Miles (2002) in OECD KISA focus group workshop, 2002

™ The OECD KISA focus group recommended (December summary report) a list of innovation policies to
services to be used as a guideline in the reseanckg®. However, some of the policies were not used in
this study as they were deemed not to be relevant in the case of Ireland.

17



Figure 1. Programs and policiesfor thelrish ICT and softwar e sector

NATIONAL DEVELOPMENT PLAN

| HEA | | IRCSET |

EU funds

SAP | TFF | |
I

National Development Plan

Government departments

| FP6 || Private fund. || Industry ass. || Standards |

Institutions & Organisation
Programmes

A 4

INDUSTRY

0Oo0omeEm®m

Other sources

See Abbreviations in Appendix
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3.1 Resear ch and development programmes and technologiesfor services

The programmes currently available to encourage greater investment in R&D are

outlined below:

3.1.1 Resear ch and development programmes

There are a number of new researebhhology and innovation (RTI) measures
contained in the NDP that seek to strengthen the research undertaken by companies.
Two measures in particular, the Reskaland Development Capability and the
Research Technology andniovation (RTI) Competitive Grants Scheme, seek to
provide funding for respectively buildingdtcapacity of firms to undertake R&D and

promoting high-risk R&D projects.

Research and Development Capability: This initiative aims to build the

capability of firms to carry out R&D atsagnificant and corntiuous level. It will

support firms to make substal new investment in RO1 and thus make them

more competitive in global markets. The initiative is targeted at three categories of
companies: Large companies, SM&'&l Technology based start-ups. The

initiative covers additional resources- R&D staff, equipment and facilities, along
with a programme of R&D projects. iBlscheme is administered by both

Enterprise Ireland and the IDA and is operated on a competitive basis.

Funding: €75.5m €29m Enterprise Ireland40m IDA, €6.5m SD).

(Www.enter prise-ireland.com/rdc/, ETC 2001)

Research Technology and Innovation (RTI) Competitive Grants Scheme: This

scheme supports R&D undertaken by nfanturing or internationally traded

2



service firms in Ireland. It is opdel on a competitive basis and seeks to
encourage and support high quality, higilk R&D projects; to encourage the
continuation of an RTDI culture ifrms; and to encourage company

participation in collaborative R&D pre¢ts, both nationalnal international.
Particular focus is on established canjgs planning their first R&D projects

and those significantly developing their existing R&D activity. The scheme is
administered by Enterprise Irelanddaprojects are approved by the RTDI
Committee, whose membership includes representation from the private sector,
industrial development agenciesrdHevel sector and the OSFunding:

€650,000 max.

(www.enter prise-ireland.comvrti/ , ET C 2001)

Embark Initiative, Irish Council for Science, Technology and Innovation
(IRCSET): The Embark Initiative is operated Itge Irish Research Council for
Science, Engineering and TechnoldCSET) (established June 2001 under the
auspices of the Department of Educatiml Science) and is funded by the State
under the NDP. The Embark Initiative aamed at knowledge creation for the
long term benefit of society andetheconomy. The Councils mission is to
promote excellence across a broad range of research in science, engineering and
technology. Its programmes do not tangegtearch projects with an industrial or
economic focus but instead the emgibais on innovative, original and
exploratory research, aimed at gextimg new knowledge and energising
Ireland's future growth, development and national competitivelressding:
€95m

(WWW.ircset.ie)




The National Microelectronics Research Centre (NMRC) is a public research
institution and part of University Colye Cork (UCC). It is funded by the

HEA, Enterprise Ireland and EU fund$ie centre has a dual mission: 1. to be a
world-class centre of excellence in ICT and 2. to be a key part of the national STI
infrastructure; supporting existing indigenous and multinational industry,
providing highly skilled staff for Iris industry and stimulating new indigenous
industry and inward investment from foreign companies.

Funding: €16m (2001).

(Www.nmrc.ie)

Taxation is a primary incentive for foreign investment in Ireland and can also
contribute to the development ofa healthy indigenous sector.

(Www.ictireland.ie). Ireland offers one of the mb beneficial corporate tax

environments in the world. From Janpyd 2003 a corporate tax regime of
12.5% applies to all Irishading profits in all sectors, including manufacturing
and international services. In addition the old rate of 10% will still apply to
existing qualifying ‘manufacturing’ trades until 31 Decem®@10 provided the
trade was a qualifying trade before 23 July 1998.

(www.ida.ie/whyireland.taxation.asp)

3.1.2 Access to new technology
Programmes in Advanced Technology (PATs): The PATSs are partnerships
between Enterprise Ireland, industndahird level colleges. They help
industry to access new technology; noye the competitiveness of existing

production; move into new higher valageas. They also assist industry in



attracting overseas and domesvestment in high technology areas that lead
to the establishment of new technology destart-up companies. Three of the six
PATSs are in the area of electrosj communications and information
technologies. Optronics Ireland offeientract research, design, development
of consultancy services in optoelectrori@shnologies. They have five centres of
expertise. PEI Technologies offéesign, development, training and
consultancy services in electronisggms and components. Their extensive
client base includes ingenous, multinational andreign-owned companies.
The third PAT is the Informatics Research Initiative, which will be discussed
separately in the report undbee heading of ICT InnovatioRunding: €23m
(2001-2002 period).

(www.enter prise-ir eland.convindustry-pr ogrammes.asp)

Computer Integrated Manufacturing Research Unit (CIMRU) is based at the
National University of Ireland, GalwaiNUIG). CIMRU consists of high level
graduates and engineers with research and development activities that include
enterprise planning, systems modelling and applications for digital business
solutions. The activities of CIMRU inve¢ the application of information
technology and manufacturing systerknowledge in the development of
enterprise systems solutions. The overall objectives of CIMRU are to support
high quality research work in integrated enterprise systems; to encourage and
support small and medium sized enterise the application of appropriate
enterprise systems technology; toansfer technology, developed under
European or government aided research programmes, to local industry through

joint projects; and to progie opportunities for graduataad others to carry out



research in enterprise systems integration.

(http://cimru.nuigalway.ie)

Irish Council for Science, Technology and Innovation (ICSTI): The ICSTI is an
independent council under the auspice$-affas. ICSTI provides advice on the
strategic direction of policy, embracingl aspects including scientific research,
education at all levelse¢hnology and R&D in industry, financing for innovation,
public awareness of sciem and technology (S&T),nd prioritisation of state
spending. The views of the Council are an important input into the work of the
Inter-Departmental Committee. The mengbgo of ICSTI is drawn from industry,

academia and state agencies.

(Www.icsti.ie, ETC 2001)

3.2 Infrastructure under pinning innovation capability

The following programmes are designed tocemage innovation in the service sector and

for ICT and software more specifically.

3.2.11CT Innovation
Informatics Research Initiative: The Informatics Research Initiative - one of
Enterprise Ireland’s PATs — is managed by the agency’s National Informatics
Directorate. It is a key element in Enterprise Ireland’s strategy for the
development of the informatics sector Ireland. Informatics is taken to
include the traditional software sect the development of products and

technologies for the telecommunicatiomsustry and the development of



technologies which are at the core ofegging sectors, such as digital media

and e-business. The initiative is designed to strengthen the research base of the Irish
informatics sector by supporting aeswic research and its subsequent
commercial exploitation. It focuses oppied research and the initiative is
intended to be of efit both to industry and tthird level education bodies. In

third level institutions, the Initiative will promote an increase in R&D —
particularly applied research which is of immediate and direct relevance to Irish
industry. The Initiative facilitates new tegpreneurs, existing companies, and
researchers in accessing a range ofvegle services, supports and expertise
within Enterprise Ireland.

(www.nsd.ie/htm/comm r ad/infor matics/infor matics2003.pdf )

Intel Capital Fund: Through the Intel Capital Fund, the Intel Corporation
invests private funds in technologyompanies developing networking and
communications solutions. The fund suppdhts development of technologies for
intelligent, programmable network processing; handheld and cellular
components, applications and solutiorsid components, applications and
solutions supporting the rapid deploymef wireless networking, including
support of Intel's mobile platform.

Funding: €30m internationally (1999-2003).

(Www.intel .comycapital/portfolio)

3.2.2 Foresight

Foresight policies aim to give strategic guidance and assistance with priority setting to



both industries and policymakers whe aonsidering investment decisions.

Technology Foresight Fund, Science Foundation Ireland (SFI): SFI was
established to manage tH635m Technology Foresight Fund which will
support excellence in strategic technadsgparticularly the development of
world-class capabilities in the areaslGff and Biotechnology. The Technology
Foresight Fund is an open and ambitibwsding scheme wbh aims to fund
proposals that link highly sophisticategsearch with a vision for the ICT of
tomorrow. In particular, SFI are interedtin research programmes that will
carry evolution of ICT forward in the areas of software and applications;
components and devices;twerks; and system$unding: €635m, €317.5 to

ICT sector).

(Www.sfi.ig)

Expert Group on Future Sills Needs is an independent council under the
auspices of Forfas. Its remit is to advise the government on skills and
manpower issues. The Expert Group Buoture Skills Needs has been
addressing the issue diatages in the supply of research graduates and post-
doctoral researchers.

(ETC 2001)

3.2.3 Knowledge and technology diffusion
Ireland has two programmes oriented todgathe diffusion of new knowledge within

the Software Sector.



Programmes for Research in Third Level Institutions (PRTLI): The PRTLI is a

joint public private (HEA, universities and industry) programme which was
designed to draw on public privaterpeerships to develop the breadth and
quality of research activity in third level institutions. The main objective of the
programme is to promote the development of high quality research capabilities in
third level institutions.

Funding: €59m €40.4m NDP £18.6m private sources)

(HEA 2002)

Srategic Action Plan: The governments three year Strategic Action Plan sets
the parameters for the use and furteepport of technology in primary and
second-level education. Indad terms, the Plan seeks to advance the use of
ICT in education by expanding the ICT capital provision to schools; increasing
access to and use of Internet technigegfurther integrating ICT into the
school curricula; and improving pesional development for teachers.

The new initiative places a strong empbkasn the need for planning at school
level. Principals andetichers will be given suppothroughout the period of
the Plan, to develop ICT plans to meke infrastructure and needs of their
individual schools.

Funding: €107.92m.

(www.ncte.ie/abouttheNCTE/I CTPolicy/d247.PDF)

3.3. Innovation capability in firms

3.3.1 Innovation management
Benchmarking Initiative: Though not directly related to innovation,

Enterprise Ireland's Benchmarking Initiative is a management tool which the
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organisation uses to facilitate client companies in achieving process
improvement and tokguality in production.

(ETC 2001)

Innovation Management Initiative: The Innovation Management Initiative
which is administered by Enterpriseellind, is targeted at first time R&D
performers and at firms with a track record in R&D where the firm would
benefit from better management systems. The Initiative recognises that as
enterprises increase their R&D spend there is a need to develop their
management ability to control the process and absorb the benefits form this
increased spend.

Under the Initiative, training and consultancy is provided to small and medium
enterprises (SMEs) to enhance their skills and to ensure that the best practice
tools and techniques are erdded in company operations.

(ETC 2001)

3.4 Knowledge mobility and human resour ce

3.4.1 Training

Task Force on Life-Long Learning: The Task Force was established under
the Program for Prosperignd Fairness (PPF) framexk and has been led by
the Department of Enterprise, aite and Employment following the
publication of the Green and White Pegpen Life Long Learning. The White
Paper objectives were the developmehispecific initiatives to upgrade the
skills of workers; and initiatives to significantly increase training, learning and
progression opportunities rfopeople faced with the challenge of rapid

10



technological change, taking due accoahthe work of the Expert Group on
Future Skills Needs.

(www.fas. ie/FAS Review/lifelong. html, ETC 2001)

3.4.2 Inwar ds mobility
The shortage of research graduateslavie to Ireland’'s scientific community
had been a concern to Forfas and the Expert Group on Future Skills Needs. The
latter has carried out a study, which has identified that the supply of research
graduates leaving the Irish third level education system is insufficient to meet
the needs of the Irish research systdime Expert Group has highlighted the
urgent need to attract foreign research graduates and postdoctoral researchers
to Ireland. The Expert Group commased Technopolis to undertake a report
to examine strategies and mechanisms that have been put in place by best
practice and competitor countries mational governmeni science and
technology organisations and thirdvéé institutions to attract foreign
researchers.
(ETC 2001)

3.4.3 Industry associations

Irish Business and Employers Confederation (IBEC): IBEC provides a wide range

of services to over 7,000 member busses and organisatiofi®m all sectors

and of all sizes is the umbrella body for Ireland's leading sectoral groups and
associations is the national voice ofHrisusiness and employers. IBEC works to
shape policies and influence decision-makimg way that develops and protects
members' interests and contributestlie development and maintenance of an
economy that promotes enterprise anddprctive employment. IBEC represents

members' interests to government, stgencies, the trade unions, other national
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interest groups, and the general publicroligh the Brussels office, the Irish
Business Bureau (IBB), IBEC works on behalf of business and employers at
European level to ensure that Europeadicpas compatible with its objectives for

the development of the Irish economy.

Economic affairs, employeeelations, pay, employment, taxation, competition, the
environment, trade, transport, and sectoral matters are some of the issues IBEC
addresses. IBEC developad reviews policy on such topics through consultation
with members, undertaking its own research, and seeking expert advice and
opinion. There are over 60 sector asations, federatins and affiliated
associations within IBEC.

(Www.ibec.ie)

ICTireland: In 2001 following extensive consultation with industry leaders in
the high- tech sector IBEC took decision to establish a major new
representative lobby group for thectw. ICT Ireland was launched in May
2001 and brings together under one banherfollowing organisations each of
which are active across this diversector: Audiovisual Federation — AF,
Consumer Electronic Biributors Association — CEDA, Federation of
Aerospace Enterprises in Ireland — FAEI, Irish Cellular Industry Association —
ICIA, Irish Software Association — ISA, Music Industry Group — MIG,
Telecommunications and Internet Federation — TIF.

(www.ictireland.ie)

Irish Software Association (ISA): The ISA is the principal trade association for

the software industry in Ireland. Thereomission is to promote the common
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interests of the software sector as a whole as well as serving as a key resource to
member companies by providing an organised forum for the exchange of ideas,
sharing of resources and promotioninéustry goals and influencing public
policy. The ISA assists software companto start, manage and grow their
companies and to help them to be successful in global markets. The ISA is an

affiliate association to ICT Irelanahd IBEC.

(Wwww.isa.i€)

ITAG, KERRYSOFT, SHANNONSOFT (regional associations): IT professionals

representing both multi nationaidhindigenous IT companies.

3.5 Standards and regulations

National Standards Authority of Ireland (NSAI): The NSAI is responsible for the
development and publication standards to meet European and Irish demands. The
NSAI represents the Irish interests in European and international Standards bodies —
groups that work towards the harmonisation of standards and the removal of technical
barriers to trade. The Informationnda Communications Technology Standards
Consultative Committee (ICTSCC) was established
0] To advise NSAIl and govemment on matters related to the
introduction of information @d communications technology
standards;
(i)  To review the general opeian of European and international
information and communicationgechnology standardisation

programmes and co-ordinate national participation in such
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programmes;
(i)  To initiate and co-ordinate industripdrticipation in European and
international  technical programmes relating to ICT

standardisation.

(Www.nsai.ie)

3.6 Global marketing and exporting

Excellerator is organised as a public-privapartnership between Enterprise
Ireland, Shannon Developmeamd Ernst & Young to assist high potential start-

up companies to quickly gain the capability to enter international markets. Ernst
& Young is responsible for the designd content of the programme which was
built to address specific skills anknowledge gaps identified amongst
entrepreneurs by Enterpriseland and Shannon Development.

Excellerator involves the provision @& comprehensive business life-cycle
range of on-line and off-line tools tempower selected high potential
companies to learn, review, challenge and accelerate their business. Enterprise
Ireland is targeting Excellerator andustry sectors that trade on an
international platform such as informatics, health and life sciences, digital
media and e-business.

(ETC 2001)

3.7 Intellectual property protection

The government has enacted a numbércritical Acts to underpin the

development of a knowledge-basestonomy including the Electronic
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Commerce Act 2000, the Copyright and Related Rights Act 2000 and the
Communications Regulation Act 2002.

(ETC 2001)

3.8 SMEs: entrepreneurship and development

Border, Midland and Western Region (Sub-Programme 1) provides for financial
assistance towards the establishment and development of microenterprise
participating in appropriate capability development programmes, and especially in
remote and peripheral areas of the Regidhg main responsible bodies of this
programme are the Local County EntespriBoards and the Department of

Enterprise, Trade and EmploymeRtnding: € 89.25m

(Www.ndp.ie

Incubators. Funding is provided to establishclbators within the Institutes of
Technology. The incubators incorporatarsup space and facilities to allow joint
research and development aitigs to take place between college researchers and local
enterprises. Eight such incubatersre funded in 2001. The main pessible bodies of

this programme are the Local County Enterprise Boards and the Department of
Enterprise, Trade and Employmdpainding: €18.28m.

(ETC 2001)

Technology Transfer Initiative: The Technology Transfer Initiative is an innovative
support structure for small to medium sized companies in the West, Midwest and
Southwest regions of Ireland. This initiatilgan inter-regional collaborative project
involving the three primary universities tife Atlantic University Alliance (AUA) —

University College Cork (UCC), National Whersity of Ireland, Galway (NUIG), and
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University Limerick (UL). The main objectives of the Technology Transfer Initiative
are:
0] To develop the capability of ingenous industry in the target regions.
(i)  To make available to Irish companies the combined research resources
of the three participating universities
(i) To encourage andatilitate interacbn between industry - industry and
academia — industry
(iv)  To facilitate rgional and inter-regionélechnology transfer”
(V) To encourage companies to engage in R&D projects that will
ultimately enhance their competitiveness.
The Technology Transfer Initiative will targéte ICT, engineering, biomedical and
food sectors which are the four industrial secthat represent the main growth sectors
within the Atlantic seaboard regioainding: €1.2m

(www.technol ogytransfer.ie)

Enterprise Ireland, the state agency fag ttevelopment of indigenous industry, is
currently undertaking a number of initiativés assist the development of new
technology start-ups in other sectors. Ammple of this is the further development

of regional clusters of technology coampes and the continued roll-out of the
Webworks initiatives. The Webworks initiativase part of Enterprise Ireland’s ITS
2007 strategy for developing high kewlogy internationally traded service
enterprises. They are a series of infrastructural initiatives aimed at generating a
critical mass of high technology start-up companies.

(ETC 2001)
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4. Step 3. Quantitative findings- analysis of KISA in the innovation

process of the softwareindustry in Ireland

The main purpose this section —Step 3- is to present quantitative analysis that enables
us to identify the main characteristicd KISA for the innovation processes of
software firms in Ireland. A sample of 8@i8ms in the Irish software industry was
used for this research, of which 125 whkreated in the Atlantic Technology Corridor
—ATC (Counties Galway, Limerick and C&r and 683 in the South East Coast —
SEC (Counties Dublin, Wicklow, Waterfyr Wexford and Cork). The ATC and the
SEC (particularly the greater Dublin areajioms are the primary centres for software
industry activity in Ireland in terms of number of employment (see Crone 2002). The
final list of 808 (125 ATC and 683 SECpmpanies was obtained by updatiran
original list compiled in March 2003 fromiprary and secondary sources (Enterprise
Ireland and the Industrial Development AggrfIDA) Ireland). After three mail shots

(by monthly intervals since April 2003), a 40.1% (274) responsé& veas obtained,
which represents 30.4% of the estimated emteulation of the Irish software sector

at the national level (900 firm¥)

The main data generation thed was a postal questionnagervey (addressed to the
directors of the companies), which cains ten multiple-option type questions
grouped in four main sections that provide information on industry background,
‘Innovation Process’, ‘Service of Innovatiordnd ‘Barriers to Innovation’. The

guestionnaire was developed by adapting aombining the questionnaire designed

12 After sending the questionnaire three times, 125 envelopes were returned undeliverable and these
companies were deemed to be no longer operating and therefore removed from the sample list.

3 The percentage of companies that answeredubstionnaire was higher in the ATC (48.5%) than

in the SEC (38.5%), which may be due to the fact that the ATC companies were also contacted by
telephone before sending them the first two mail shots.

14 Sourcewww.nsd.ie/htm/ssii/stat.htm
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by the Australian Expert Group in Industtudies (AEGIS) and questionnaires of
former surveys from the authors. While tipgestionnaire allows the analysis of KISA
in the Irish software sector, it also enables to acquire other information about the
Software Sector in Irelanddhis not currently found in the literature, as is presented

in the following sections.

4.1 Overview of firms

This section presents the main charactegsticthe sample in terms of the region of
location, nature of investment and the size of the company. The companies are
located in two regions, with 18.6% of the sample located in the ATC and 81% of the
sample located in the SEC region (0.4% is unknown). In terms of company
ownership, 73.7% of the survey responderts fully Irish-owned, while just 10.9%

are wholly foreign-owned, 9.9% foreigminority holders, 3.6% joint venture and
1.5% have other forms of investmenteds Figure 2). The industry consists
predominantly of micro-sized (less than 10 employees) and small-sized firms
(between 10 and 49 employees) characteyi86.1% of our saple, while medium-

sized companies (between 50 and 249 ewyg#s) represent 10.2% and large—sized

companies (more than 249 employees) only 1.5% (see Figtire 3).

When cross comparisons are made between nature of investment and firm size, it is
observed that 93.1% of the Irish ownethis are micro (54%) or small-sized, but
none of them are categorised as large-sized. The largest Irish-owned firm in our
sample employs 180 people. In general terthe foreign-owned firms have larger
numbers of employees than the indigenocasipanies and while 67% of the wholly

owned foreign firms are micro (26.7%) or&in26.7% are classified as medium and

5 The classification for the size of companies is sourced from the “OECD Small and Medium
Enterprise Outlook”, 2000 Edition, p.7.
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6.6% as large (see Figure 4). The latgekolly foreign-owned company has 890

employees.

Figure 2. Survey respondents classified by nature of investment [% of
companies|
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Figure 3. Survey respondents classified by size of company [% of companies|
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Figure4. Survey respondents classified by size of company and nature of
investment
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4.2 Innovation activitieswithin thefirm

4.2.1 Product and services based on knowledge intensity and competitive position
Based on a PWC report (1999), the study di@sssoftware firms according to their
‘knowledge intensive and competitivgdositioning. The firms are categorised
according to core (systems softwangogramming languages and tools, data
management/data mining) and non-core (saferservices and bespoke development,
applications software, lobsation services) software technologies. The core
technology category is considered to betls# highest value to the Irish Software
Industry by providing the potential to buildternationally competitive firms in terms
of their global positioning, market sharadagrowth (Crone 2002). The number of
companies participating in tremre technology sectors is significantly lower than that
in the non-core technology sectors. Withime core technologies categorisation,
21.9% of respondents develop systemd$twsve while 6.2% engage in data
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management and dataning and 4% of responderdevelop progmming languages

and tools. However, it was observed thatghblr percentage of firms engage in non-
core technologies with 50% of compangsveloping applications software, 26.3%
offering bespoke software developmemdaservices and just 3.3% engaging in

localisation activities (see Figure 5 and Figure 6).

Differences between the indigenous andeign companies of the Irish software

industry were observed when analysing their core and non-core technology product

and services. In general, the Irish farsurveyed provide both core and non-core
technologies but are more heavily involvednon-core technology sectors. In the
core technologies, 17.8% offer system#ivgare technology, 7.9% data management
and 4.5% programming languages. In tlo@-core technology, a significant number
of Irish firms (51%) offer applications Eware, but also 25.7% sell bespoke software,
21.3% software services, and 3% localisasoftware. In contrast, foreign firms do
not participate in the whole range of itied technology sectors. Within the core
technology sector, they specialise highlysystems software technology (40%) but
none of them sell the other two core heclogies. However, within the non-core
categorisation, foreign firms have somertjggpation in all aeas since one third
(33.3%) operate in the localisation softwaextor, 26.7% in the bespoken software
and 6.7% in the localisation software (see Fegr). It was also observed that the size
of the company is related to whether t@mpany is involved in core or non-core
technology activities. Most of the Irish mpanies involved in the core technologies
are micro and small-sizedyhile medium and largendigenous firms are mainly
involved in the non-core technology sectdtewever, in the case of foreign firms the
results were slightly different. Foreignvolvement in the core (system software)

technology sector consisted of mainly adhhand medium-sized firms, while most
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micro and medium-sized companies wereolved in non-core technology. In fact,
63% of foreign companies that participain the non-core (application software)

technology were medium-sized (see Figure 8 and Figure 9).

Figure 5. Survey respondents classified by cor e technologies[% of companies)
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Figure 6. Survey respondents classified by non-cor e technologies [% of
companies|

Localisation
software

Application
software

Bespoke

Software services

o
N
o
I
o
[e2]
o
[ee]
o
[y
o
o

22



Figure 7. Core and non-cor e technology companies classified by nature of
investment [% of companies)
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Figure 8. Small-sized cor e and non-cor e technology companies classified by
nature of investment [% of companies
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Figure 9. Medium-sized cor e and non-cor e technology companies classified by
nature of investment [% of companies
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4.2.2 Innovation processes

The survey indicates that the majority the Irish software firms conduct their
innovation processes (new protlusew process, desigmé redesign, adaptation of
product, adaptation of process) in-houséww Ireland. In the case of new product
development and the design and re-des§ products, 83% and 77% of the firms
respectively, use their in-house facilities. Wéver, it is observed that an increasing
number of firms also use other sources &itbolely or in combination with their
internal capabilities) for the remainder thieir innovation processes. For instance,
approximately one third afespondents are already using other sources for process
development (30%), adapitan of product (30%) and agtation of process (38%)

(see Figure 10).

Analysing the different internal sourceggh unit or foreign-based sites of the
corporation) for KISA, it was found that ttygpe of ownership greatly influences the
extent to which a firm uses other urofsits Multinational Coporation (MNC) to
source its innovation processes. In thse of new product development 40% of
foreign-owned firms use other parts of thdiNC (e.g. parent company, centres of
innovation, other subsidiaries), while only ®lrish firms do so for this innovation

process (see Figure 11 and Figure 12).

25



Figure 10. Internal and external sourcesfor innovation processes
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Figure 11. Internal and external sourcesfor innovation processes, 100% Irish-

owned firms[% of companies)
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Figure 12. Internal and external sources for innovation processes, 100% foreign-
owned firms[% of companies)
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4.3. Use of different services

4.3.1 Government funding and other financial sources

It was found that the government plays acal role in financially supporting the
innovation processes of the swdtre sector with almost half (47%) of the analysed
firms obtaining government grants in &dth to private funding. While 70% of joint
ventures access government funding,yodB% of Irish companies and 30% of
foreign firms do so. In terms of the sizetbé companies, whereas 44% of micro and
53% of small-sized companies accessrggoment funding for their innovation
process, all the large-siteand 86% of the micro-sized companies rely on self-
funding (see Figure 15). However, two oétmain reasons cited for not availing of
government financial suppontas the lengthy process involved (22%) and the lack of
information available (15%) (see Figure 1With regard to private funding, 82% of
respondents self-fund their inndian process, 19% rely ongxpaid (client) funding
and 21% use other sources of private fagdisee Figure 13). It was observed that
companies with foreign investment usevaler range of funding sources than the

Irish-owned firms.
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Figure 13. Sources of funding accessed by companies, by nature of investment
[% of companies]

Government
funding

Self-funding

Clients (pre-paid)
funding

Other private
funding

Other sources

0 20 40 60 80 100

@ 100% foreign owned MW Joint-venture
1 Foreign minority 0 100% Irish owned

Figure 14. Reasonsfor not accessing gover nment funding [% of companies]
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Figure 15. Sour ces of funding accessed by companies, by firm size [% of
companies|
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4.3.2 Internal sourcesfor KISA

Generally, the companies access KISA internally within the Irish-based unit more
than from any other source (including athenits of their enterprise abroad and
external public and private sources). Fging specifically on internal sources for
KISA (Irish base and other parts of tberporation), it was found that the surveyed
companies use their Irish unit more thary ather part of their corporation abroad.
For instance, internal capabilities are asssl by 88.3 % of respondents for R&D
services, 79.2% for development advic&,9% for technical consultancy and 71.2%

for marketing services (Figure 16).

The nature of the company’s investment affects the extent to which the company uses
foreign-based units of their corporatifor KISA. While Irish owned firms access

KISA primarily within their Irish base, foreign-owned companies rely to a greater
degree on their units abroad for these professional services. Marketing services,

engineering consultancy and management consultancy are accessed by foreign owned
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companies primarily in the units of their corporation abroad than in their Irish base,
with 75% of foreign companies accessingketing in their corporation sites abroad,
63% accessing engineering consultanty &3% accessing management consultancy
(Figure 17 and Figure 18). Combiningethariables nature of investment and

company size, the results show that theee pssitive relationship between the size of
the Irish-owned company and the extent to which it accesses KISA internally from
parts of the corporation abroad i.e. the larger the company the higher the percentage
of KISA accessed abroad. However, foremicro and medium-sized firms rely more
heavily on the units of the corporation abroad to source KISA than the foreign small-
sized companies. The units abroad (within the company) are the principal internal

source for most KISA of foreigmicro-sized firms (see Figure 19).
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Figure 16. K1 SA accessed from Ireland and abroad within the company [number
of companies)
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Figure 17. K1 SA accessed from Ireland and abroad within the company, 100%
Irish-owned firms[% of companies]
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Figure 18. K1 SA accessed from Ireland and abroad within the company, 100%
foreign-owned firms[% of companies]
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Figure 19. K1 SA accessed from Ireland and abroad within the company, 100%
foreign-owned micro firms[% of companies
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4.3.3 External sourcesfor KISA
The private sector is the main external source for accessing KISA compared to other

sources such as government, industrsalogiations, and univeties and PSRs. Legal
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and accounting services (44.5%), trainingvees (29.6%), job agencies (27%), and
marketing advice (27%) are the KISA accessed most form the private sector. In
general, the other external sources are accessed much less frequently. Firms access the
universities and PSRs most commonly for R&D services, engineering consultancy
and development advice services antltiiese only represent 8.8%, 4.7% and 2.6%
respectively of respondents (see Figure 20)eNine analysis is divided by nature of
investment and company size, there issignificant difference observed, except in

the case of R&D services, whereby 23.8%foreign firms access universities and

PSRs compared to 7.4% of Irish firms.

Figure 20. External KI1SA accessed from the private sector, gover nment,
universitiesand PSRs and industrial associations [number of companies]
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4.3.4 L ocation of the external sourcesof KISA

Although KISA are accessed from a combination of external sources at regional,
national and international levels, when each KISA is analysed individually it emerges
that the external sources at the nationatll@are the most widely used by respondents
in general. However, when the respondets divided into their respective regions,

i.e. ATC or SEC, the analysis shows that those located in the ATC region access the
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external regional base of services to aager extent than the respondents located in
the SEC region. In fact, in the case of R&D services 31.4% of the ATC respondents
accessed this service regionally in conguar to 11.3% of SEC companies. Similarly,

in the case of training services 33.3% ATC companies obtained this service
externally at the regional level compdrto only 14.9% of SEC companies (See

Figure 21 and Figure 22).

When foreign-owned companies are externally accessing KISA they generally rely on
international sources more than regional or national sources. The international market
is a much more important external soutian the local market for R&D services,
development advice, technicabnsultancy and marketing, with 43% of foreign-
owned companies accessing R&D services internationally, 43% accessing
development advice, 40% accessinghtécal consultancy and 37% accessing
marketing internationally (Figure 23).o@versely, Irish-owned firms access the

majority of their external services nationally.

Figure 21. External KISA accessed regionally, nationally and internationally by
ATC region [% of companies]
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Figure 22. External KISA accessed regionally, nationally and internationally by
SEC region [% of companies]
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Figure 23. External KISA accessed regionally, nationally and internationally by
100% foreign-owned companies[% of companies]
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4.3.5 KISA sold by the sample
Most of the respondents sell KISA, mairly the areas of technical consultancy,

training services, engineering serviaesx R&D services with 51%, 32%, 32% and
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27% of companies selling these services respectively (see Figure 23).

Figure 24. K1 SA sold by survey respondents [number of companies]
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4.4 Challenges and opportunitiesto theinnovation process

4.4.1 Challengesto theinnovation process

The main challenges to the innovation pssé@entified as very important by firms
were those of an economic nature, suchhaslack of appropriate financial sources
(52.9%), excessive economic risk (38.3%) and high costs (34.3%). Lack of
information on markets (27%) and lackanfstomer responsiveness (29.6%) were also

identified as major challenges by a loviert still significant number of respondents.

With further analysis of the indigenous afwdeign sectors, the results indicate that
the lack of appropriate sources of finanis of greater importance to Irish-owned
companies than foreign-owned compan&%4% of Irish-owned companies graded it
as very important compared to 26.7% fofeign-owned companies). In addition,
30.7% of Irish-owned firms emphasised a latknformation on markets as a major

challenge compared to 13.3% of foreignrd companies. However, for the foreign-
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owned companies a lack of qualified personmas$ cited as beingery important for

26.7% of firms but for only 11.4% of Irish-owned firms (see Figure 25).

The fact that the sector is characterised by a large number of small-sized, self-funded
firms may indicate that there are limited resources available for accessing external
KISA for their innovation processes. The seywesults support this idea as the lack

of appropriate sources of finance fomovation becomes less important for larger
companies. 60.6% of micro-sized and 52.8%small-sized comgnies cited this
challenge as very important while thergentage drops to 25% for medium-sized

companies (see Figure 26).

Figure 25. Challengesto the innovation processidentified by respondents as
‘very important’ as classified by the nature of investment of the company [% of
companies|
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Figure 26. Challenges to the innovation process identified by respondents asvery
important as classified by the size of companies[% of companies]
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4.5 Intellectual property protection

The survey results indicate that the firms use a variety of IPR (Intellectual Property
Rights) policies to protect their innovatiof®opyright is the main form of IPR policy

used by respondents (53%), while trademakd patents are used by more than one
third of the analysed firms. Secrecy, complexity of design and speed to market are
also used as intangible forms of IPRtecction by 34%, 25%mal 32% of respondents
respectively (see Figure 27). Dividing thespendents by nature of their investment

and company size does not reveal any major differences except in the case of secrecy
whereby 36.6% of Irish-owned firms usestimethod compared to 16.7% of foreign-
owned companies. This result is reinforced when the sample is divided by the size of
company whereby the results show that 42af%micro-sized companies use secrecy

as compared to 25.5% of small é&8®11% of medium-sized companies.
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Figure 27. IPR used by survey respondents as classified by size of company [% of
companies|
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5. Step 3: Qualitative findings — use and integration of KISA in the

I rish softwar e sector

In order to gain a deeper understandinghefinnovation processes of companies and
to analyse the integration of KISA, sixteen (7 indigenous and 9 foreign-owned
companies) interviews were conducted vadnior managers @iroduct development
and R&D departments of software companie Ireland. The sample included firms
located in the Atlantic Technology Catar —ATC (Counties Galway, Limerick and
Clare), and the South East Coast — S@EoOunties Dublin, Wicklow, Waterford,
Wexford and Cork). The in-depth interviews covered four main sections as follows:
overview of innovation in the software firnthe role of KISA in innovation in the
software firm, barriers to the innovati process and control mechanisms, and
opinions on policies and programs encourggnnovation. The interviews lasted for
approximately one and a h&lburs. A more complete analy®f the interview results

is presented in the document titled “ KISAtive Innovation Process of Irish Software
Firms (Chapter 3 inThe Role of Knowledge Intensive Service Activities (KISA) in
Innovation of the Software Industry, OECD 2005). This chapter is the first version of

the analysis on the qualitative findings of the research.

5.1 Theimportance of KISA at different stages of the innovation process

The software Product Cycle (PC) is diwidento its three primary phases (Vernon
1966), in order to easily visualise the fpapation of each KISA in the innovation
processes along it. The first, known asitiv@vation phase, is where the most radical

innovations (creation of me products and processetjke place from product
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conception to product market release. The product then enters the maturing phase
where incremental innovations occur suclupdated versions of the existing product.
Finally, the product reaches the standardisteje where the focus shifts to cost
competitiveness rather thancremental innovationsThe findings confirm that the
major innovations take place in the first phas¢he product life cycle, and therefore,

it was found there is a greater need for KIBAthis phase rather than in the later
phases. To fully describe the role of KIS#ithin this period, this section segments

into more distinct stages.

It was found that the development of a product from conception to market is a well
studied and formalised process (see literature on organisational management and
knowledge manageméfit Therefore, the innovation phase was further divided into a
number of distinct stages: product cortcap strategy and business development,
product development, markegsting and market reledeFigure 28 illustrates the
participation of different KISA in each of these stages and shows that the process
follows more a matrix rather than a lindarm. The following section describes this

figure in more detail.

'8 Tidd, J. and Hull, FThe organization of new service developments in the USA and UK, SPRU/Fordham
University, Graduate Business School, Brighton, New York, 2002. Krogh, G. V. and Roos, J.
Managing Knowledge, Perspectives on cooperation and competition, Sage Publications, London,
1996.

" See Forssen et al 2004 for the division of the Product Release Cycle.

42



Figure 28. Matrix: Participation of different KISA in each stage of the software
product development process
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Product conception can come from different KISA sources such as research

laboratories, suppliers and customebs. fact it was found that the idea most

commonly comes from the interaction between the company and the cuskEsner (

2000). It was found that the relationship the engineering and/or marketing

departments develop with the customdievas them to identify new product ideas

from applying software technology and leaugithe technologies of their customers’

industrial sector (e.g. banking,

insurancbiomedical). Thse customers are

sometimes the company’'s own competitors that would work as partners to

complement each other competitive advantdge generation of new ideas can lead
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to the formation of inter@ and external networks.

The ‘strategy and business development’ stage refers to the analysis of the idea in
order for it to become a tangible and maakés technology. From the interviews it

was found that the development adviceafstgy and business plan) and management
consultancy (organisation development) teaare the main KISA sources that work
with the research laboratory, engineering consultancy department as well as the
marketing and legal and accounting unitspgrsuade the creation of the product,
visualise its potential market and dedi the budget and other resource limits.
Management consultancy isecessary to manage andowdinate efficiently the
different resources needed to develops tproduct. In the case of the foreign
companies this stage is mainly carried out at the HQ of the corporation located

abroad.

It was found that engineers of thgroduct development group (development
managers, engineering managers, testing managers, and support engineers) are
normally responsible for desigtesting and in this way, developing the idea into a
tangible product in the hpduct development’ stadfe In order to fulfil this role the

group may gather information and feedback from other KISA sources such as
advanced research services, technical wWltarscy (systems development), training

services, marketing and professionalsifrine customers’ industrial sectors.

The market testing phase, normally undestaby the marketing unit, involves the

release of an early version of the prodfrom the product development group to a

18 See models for software product development in LC 1996, Rothman 1996, IPL 1996.
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selected group of customers (who may be interested in being the first users of the
technology for competitive advantage reajof$iese customersffer feedback on

the functionality of the product, which igtéred back to the engineering group. Once

the product development group completey anajor product changes to fulfil the
expectations of customer and company, then the development advice/management
consultancy team normally approves thiease of the product. Legal and accounting
service activities are required to establish particular intellectual property rights

mechanisms for the product.

It was found that in the next phase o€ throduct life cycle the engineers of the
development group are more concernavith providing technical support
(maintenance) to customers, which may leadthcremental innovation (or even give
place to new product ideas). In this phase technology-based KISA are becoming less
important than traditional-business-based Ki$Ahere are three levels of customer
support from the following sources, callrtees, development groups and in rare
cases support from the research laboragdioe more complex technology problems.
At this stage the marketing unit promoté® product and search for new market
niches, while the sales and distribution unit would deal with all the logistical
requirements to bring the product to thentfied markets. Once again the foreign
companies do most of these functions fieeir global-market products at the HQ,
while the Irish firms will tend to perform these functions internally in Ireland

according to their size as is explained further.

In the last phase of the product cycleg troduct faces chamg technologies and

19 See Miles et al 1994 for description of these KISA groups.
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market saturation and therefore the company most compete on a cost basis rather than
innovation. The expectations for the prodast high quality, less customisation, and
“...application straight out of the box atccost...” Authors’ Interview. The findings
indicate that the production may move tavéy cost locations than Ireland, and the
marketing department would look to expand tdustomer base. Although the focus is
switched to cost competitiveedvantages rather thamvative technology advantages

in the standardised phase, the literatuses $hat the innovation process will continue

happening (see Porter 1990, Taylor 1986, Hirschey and Caves 1981).

It was reported that the innovation phasegdroduct cycle could take from a couple

of months up to two years. Howevergth are new methodologi€see as example
the ‘Agile Methodology’ in Abrahamson 2002) that can enable the companies to
reduce the product features release cycle® tywo weeks. It was found that software
products could exist in the market for mdahan twenty years without reaching the
standardised phase. The common finding ia tasearch is that the products created
by the Irish units tend to stay ten yearghe market before incremental innovations
cease occurring. It was found in the intervighet the smaller Irish companies do not

tend to have standardised products.

5.2 Integration of internal and external contributionsto KI1SA

Foreign softwar e companies

Large software companies

Since the interviews were mostly conductgth senior managers of the development
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units of the Irish-based software MNC, thedings better explain the integrations of
internal and external KISA of this unit rather than the ones of the entire Irish
subsidiary. Following the description of theferent stages of the innovative phase of
the product cycle, it can be said that theadepment units participate mainly in the
“product development” stage. The “strateagyd business plan” is developed at the top
hierarchical level in the HQ, which is normally located abroad. The MNC is organised
by specific product areas, of which each anbeaded by a Vice President (VP). The
HQ defines the parameters by which each unit must work within (e.g. targeted
technology, business strategy, budget limitd)e Irish development unit (as well as
other Irish subsidiary units) might take partone or several of these product areas
according to its business strengths (techrioldgcapabilities, costs, etc). Generally

the Irish development unit specialises in developing a particular aspect within these
product areas. The development unit in ltfigh site of the MNC does not undertake
advanced research but rather specialises in this specific aspect of a product area. In
this way, they try to become centres of excellence within their corporation, while

sourcing the other skills from elsewhere.

Consistent with our survey findings, the interviews confirmed that the Irish-based
foreign units tend to source its engineering, management (organisation development)
and marketing KISA from units located abroad within the MNC, rather than from the
other units located in Ireland. From theeirviews, it emerged that the engineers of
the Irish-based foreign development unit areconstant contact with engineers of
other units (abroad) within the MNC whorpeipate in the same product area. They
share and complement each others’ knowledgeder to develop their product areas.

Since the Irish-based unit generally produces for the global market, it works
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constantly with the marketing department located at the HQ abroad, giving each other

feedback on product developnt and market testing.

The development units interviewed reported that their MNCs are self-sufficient in
terms of the required KISA. However, compnhave to form linkages with external
KISA providers to be informed about staif-the-art technology in the different
KISA markets. Of the KISA accessed externally by these companies, they develop
links with local suppliers to obtain loweeahnologies such as translations, technical
writing and training. They tend to accesgher technologies from suppliers (mostly
MNCs), which are located abroad or repr@ed by a subsidiary in Ireland. These
software firms choose other MNCs as thieigh-technology suppliers as they can
offer global production services. Most oktimterviewees view the Irish universities
as KISA sources for training and accesdimgd level graduates. While most of them
are involved in R&D programmes with thaniversities, funded nialy by Science
Foundation Ireland, none of them reported teehmternalised this R&D. This could

be due to the fact that many of these programmes are in an early phase.

The units interviewed acknowledged that tlogy not expect to integrate the skills of

the KISA suppliers internally except in the case of training services. In this way they
try to remain focused and not to be “contaminated” by learning new areas that they do
not want to become involved in. Somes anterested in understanding the KISA of
their suppliers in order to 'exploit’ opportunities. In only a few cases, they may
consider learning from their KISA suppliers, especially R&D activities but it is not a

common case reported.
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Figure 29. Sources of KISA contributions

Internal Sources External Sources

Rest of the Irish unit analysed / Suppliers

Ko
Competitors ..

corporation

| Technology

\ 4 ®|nternational Sources

| Tangible Assets| | Intangible Assets| ®National Sources

Embeddedness

Medium, Small and Micro foreign software companies

Smaller lIrish-based subsidies have fewer departments located in Ireland. These
smaller foreign firms tend to focus on sgiecifunctions of the MNC in order to
penetrate the regional market. They access most of their needed KISA internally from
other parts of their MNCs located abroad (see survey findings in Step 3 —Quantitative
findings). These small companies statedt tthey have some autonomy to develop
links with local suppliers in order to obtain KISA relevant to the local market such as

legal and accounting and job agencies.
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I ndigenous softwar e companies

It was found that most of the indigenous software industry is comprise of micro (1-9
employees) and small (10-49 employees) companies. These companies are often
better described as softwadevelopment ‘units’, centred on technologists (mainly
engineers) or innovators who create solsi to technical problems. The software
development unit has to master therf@enance and integration of different
engineering related KISA, such as development management, engineering
management, testing engineering and supgogineering, in order to develop a new
idea into a marketable product. To sucaggsfcompete in the international market
both the complex knowledge pfoduct development (often in the form of the above
mentioned engineering reldt&ISA), and also the accumulation of unique skills in a
specific and highly speciatgl technological area ahe software industry are
required. Such specialisation is highly sgpicated and may take several years to

achieve.

Moreover, in order to be innovative andngoetitive in the software market, firms

have to access and combine several KISA not only from engineering, but also from
other professional fields such as manag#mmarketing, finance, legal, accounting,

and so on. Since most of the indigenous software companies are of a small size they
are not as self-sufficient as the large fgnefirms and therefore, they must look for
external sources to obtain or complemtrir internal KISA. Indigenous software

firms then focus on performing core KISA-house, and outsourcing those at the
periphery from specialised firms. More igdnous firms use extehsources for high

technology KISA than the foreign firms such as, R&D, marketing, legal and
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accounting, sales and distribution, trainieggineering, and technical support. The
interviews show that legal and accounteagd training services are accessed at the
national level. These interview findings are consistent with the survey results (see
Step 3). Commonly the interviewed indigris firms access external KISA, looking

to internalise them especially the ones reldtetheir core technologies, however, due

to limited resources, this is not alwapessible or convenient. The interviewees
reported that they try to build long termatonships with their KISA providers since

it facilitates knowledge émsfer based on reliability and trust.

6. Conclusions

The research objectives of this papertaranderstand the importance of KISA in the
innovation process of the Irish software se@nd to analyse whether the appropriate
conditions exist for their development. As it was required in the overall OECD KISA
project (2002-2005), the analysis was didde three steps as follows: Step 1:
National statistics on the contours of the computer and related activities services in
Ireland, Step 2: Identification of govenent programmes and policies for the Irish
Information and Communication Technologi@€T) and software sectors, Step 3:
Quantitative findings -analysis of the KISA the innovation process of the software
industry in Ireland, and Qualitative findings -eusnd integration of KISA in the Irish
software sector. Major primary and eedary national statistics sources were
contacted to obtain the needed informationStep 1. Data contained in Step 2 was
accessed from several other organisatibtmeugh governmenteports, telephone
inquires and the internet. Also the resufsa postal survey to 808 software firms
(with 40.1% response rate) and interviews vgigémior managers of 16 of these firms

are presented in Step 3. A thoughtful litera review was condted along the three
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steps of this project.

It can be concluded that the providers oEKlare the carriers of knowledge that lead

to innovation within the software sectas is evident from the breakdown of the
product life cycle, which shows that the jor#ty of KISA are performed in the
innovation phase. As the aim of the Irish sofeveirms are to be highly specialised in
developing a particular product area thegréfore concentrate on these KISA that are
core to their technology and source theripheral service activities externally. In
terms of accessing these KISA, many of the firms find that long distance
communication (specially with knowledgeuwsces located abroad) is a problem for
the transfer of tacit knowledge thatarucial for innovation. Mee institutionalised
knowledge networks would allow for the flow of knowledge among actors such as
universities, government and the private sector, and facilitate the identification of
KISA providers that exist at the nationaldainternational levels. It was observed (in
Step 1) that more complete statistical information from national primary sources
about the software industry and its requisgtslvices can facilitate the conduction of
in-depth analyses (such as the presm®) on the innovation development of the
software sector. These studies will facilitate the formulation of more customised
policies for the software sector that can complement the existing horizontal
innovation policies (some of them are showrStep 2). These policies concern, in
particular, patterns of R&Dof the various institutions involved in fostering co-

operation and innovation among private gudlic entities in the regional network.
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Appendix: Abbreviations

AF: Audiovisual Federation

AUA: Atlantic University Alliance

CEDA: Consumer Electronbistributors Association

CIMRU: Computer Integrated Manufacturing Research Unit
CISC: Centre for Innovation and Structural Change

CSF: Community Support Framework

EGFSN*: Expert Group on Future Skills Needs

El: Enterprise Ireland

EU: European Union

EXC*: Excellerator Programme

FAEI: Federation of aerospace Enterprises in Ireland

FDI: Foreign Direct Investment

FP6: Sixth Framework Programme

GDP: Gross Domestic Product

HEA: Higher Education Authority

IBB: Irish Business Bureau

IBEC: Irish Business and Employers Confederation

ICIA: Irish cellular Industry Association

ICSTI: Irish Council for Science, Technology and Innovation
ICT: Information and Communication Technology

ICTSCC: Information and Communicatiomechnology Standards Consultative
Committee

IDA: Industrial Development Authority

IRCSET: Irish Research Council fori®ece, Engineering and Technology
ISA: Irish Software Association

ITAG: Information Technology Association Ireland

KISA: Knowledge Intensive Service Activities

MIG: Music Industry Group

NDP: National Development Plan

NMRC: National Microelectinics Research Centre

NUIG: National University of Ireland, Galway

OECD: Organisation for Economigo-operation and Development
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OST: Office of Science and Technology

PAT: Programmes in Advanced Technology

PPF: Program for Prosperity and Fairness

PRI*: Public Research Insitutions

PRTLI: Programmes for Research in Third Level Institutions
R&D Cap*: Research and Development Capability

R&D: Research and Development

RTDI: Research TechnologicBevelopment and Innovation
RTI: Research Technology and Innovation

S&T: Science and Technology

SAP*: Strategic Action Plan

SFI: Science Foundation Ireland

SME: Small and Medium Enterprise

STI: Science, Technology and Innovation

TFF*: Technology Foresight Fund

TIF: Telecommunications and Internet Federation

TTI*: Technology Transfer Initiative

UCC: University College Cork

UL: University Limerick

UNI: Universities

Note: These abbreviations were createdhgywriters of this report for convenience
when creating Figure 1 and are not officadbreviations of the organisations or

policies and prog@mmes involved.
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