Research and Development in the Business Sector 1993

PREFACE

This report presents the findings of the Forfas 1993 Survey of Technology in the business
sector in Ireland. This survey is the latest in a series of such surveys which have been carried
out since the mid-1960s.

In the past, results from industrial surveys were presented together with a short commentary
on the current and past data. Forfas, as the Policy and Advisory Board for Industrial
Development, has in this report adopted a more analytical approach to the presentation of
survey findings, while at the same time maintaining the trends of established data series.

This document attempts to identify the main policy issues arising from an analysis of the data -
an initiative which it is hoped will serve as a useful contribution to the on-going debate on
technological and industrial development in Ireland.

In addition to providing information for national policy analyses, Forfas is continuing to meet its
international obligations by supplying data on business sector R&D to international
organisations such as the OECD and to Eurostat.
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INTRODUCTION

This report presents an analysis of the level and type of Research and Development (R&D)
activity taking place within Irish enterprises. R&D activity is monitored regularly by Forfas as
one means of tracking the technological activity of firms in Ireland. It is a key objective of Irish
industrial policy to strengthen the technological and innovative capacity of firms with the
ultimate goal of increasing Ireland’s competitiveness in the world market. The report presents
findings from the 1993 Census of R&D Performers and highlights trends that have taken place
over the preceding decade, with a particular focus on the five year period 1988 to 1993,
coinciding with the first Operational Programme for Industrial Development.

A number of significant policy studies undertaken in recent years have concluded that Ireland’s
industrial competitiveness and future prosperity is dependent, amongst other things, on a
radical increase in the level of innovation in our enterprise sector. The technological capacity
of firms in Ireland and their commitment to research and development will have to increase
significantly in order for them to maintain a stream of new and improved products that are
competitive on the world market. The National Economic and Social Council (NESC) has
argued in its report “The Irish Economy in a Comparative Institutional Perspective” that there is
a poor system of innovation in place in this country and it is only through an increased
emphasis on innovation and product development that industry in Ireland will overcome its
inherent weaknesses. Another NESC report “A Strategy for Competitiveness, Growth and
Employment” (NESC 1993), refers to the duality in the structure of industry in Ireland. It points
to an indigenous element that is predominately concentrated in low technology and traditional
sectors and to a foreign-owned element which operates in high technology sectors but whose
own ability to add value to products is often constrained by the fact that key functions such as
R&D are undertaken outside the country.

The Industrial Policy Review Group which published the Culliton Report in 1992 placed an
emphasis on the need to support the adoption of new technologies within firms in order for
them to increase their ability to innovate. It argued that the State has a role to play in
supporting the adoption of new technologies and in supporting R&D, as the benefits which
arise accrue not just to individual firms but to the wider economy. Most recently, the Science,
Technology and Innovation Advisory Council (STIAC) argued the need for greater commitment
to research and development by business in Ireland within the context of a nationally co-
ordinated approach to science, technology and innovation (Tierney Report, 1995).

The councils and committees which authored the different reports quoted above comprised
representatives from industry, academia, government and trade unions and they represent a
consensus as to the direction which industrial policy needs to take. These reports all
acknowledge that solutions to the weaknesses of industry in Ireland will only come about by
sustained effort in tackling the relevant issues, not by adopting “quick-fix” solutions or by
slavishly copying what has worked successfully in other countries.

It is against this background that Forfas monitors the level of R&D activity taking place in the
industrial sector. The main focus of the analysis is on manufacturing industry with the following
elements of the service sector also included: software, commercial State-sponsored
companies and the construction industry.

Analysis of the level of R&D which is being performed, the industries which are performing
R&D, the balance between indigenous and foreign-owned companies in their R&D spend, the
financing of business-performed R&D, and the type of R&D work which is being undertaken
helps to ensure that policy initiatives in respect of research and development are focused on
the areas where they are most required. The census of R&D performers has traditionally
concentrated on the hard “facts and figures” of R&D performance rather than attempting to
measure the opinions and attitudes of R&D performers. However, some effort was made in the
1993 census to gauge the opinions of industrialists on the role of government in supporting
R&D.
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The regular R&D census has always collected information in such a way as to be comparable
with other OECD countries, thus giving the opportunity to compare the R&D performance of
companies in Ireland with those of our OECD counterparts. The OECD has developed
standardised methodologies for the collection of these statistics both because of the
importance of research and development activity to industrial competitiveness and also
because it is seen as a reliable and measurable indicator of the general technological strength
of an economy.

Attempts have been made in recent years in many OECD countries, including Ireland, to
collect information on the whole spectrum of activity involved in technological innovation. The
first Irish survey of technological innovation (Forfas 1994) showed that research and
development accounted for just over one third of the total innovation -related spend of
companies which had produced new products or processes in the preceding three years.
Further innovation surveys will form a key input into policy decision making. At present
however, there is not the same ability to examine results over time and between countries as
with the R&D data that form the basis of this report.

Structure of the Report

This report opens with a summary of the main findings from the 1993 census and highlights
some of the issues that arise based on these findings. Section 3 of the report provides a broad
overview of the level of R&D undertaken by the business sector in Ireland, comparing growth
in recent years with that of other countries. Results at the sectoral level are then examined to
show the composition of business sector R&D and to determine which sectors of activity
account for the highest growth in spend (Section 4). Following this in Section 5 there is an
analysis of the type of R&D work which is being undertaken by the business sector in Ireland.
Here resources that are allocated to the development of new and improved products versus
that given over to process related R&D are examined. Section 6 of the report examines the
composition of R&D spend between current and capital expenditure and Section 7 looks at the
level of collaborative activity that takes place both among firms, and between firms and higher
education institutes. Section 8 examines the funding of private sector R&D work and reports
on the perceived role of the Irish government and its agencies in encouraging greater R&D
activity.
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MAIN FINDINGS AND ISSUES ARISING

MAIN FINDINGS

The level of R&D performed within industry in Ireland

e Significant growth has taken place in recent years in the level of R&D performed within
the business sector. Business-performed R&D amounted to £271m in 1993 and this
represents an average growth rate of over 17% per annum in real terms over the
preceding five years.

e The increase in business expenditure on R&D (BERD) has far outpaced growth in
GDP such that BERD as a percentage of GDP now stands at 0.84% compared with
0.47% in 1988. The change that has taken place in BERD as a percentage of GDP
represents one of the most marked increases of all OECD countries. The current rate,
however, is still considerably behind the OECD (1.5%) and EU (1.2%) averages but is
not dissimilar to the rate found in other small economies such as Denmark and
Norway.

e Interms of the proportion of all manufacturing companies undertaking some R&D,
Ireland’s position does not appear to be significantly different at first glance to a
number of other European countries with which a comparison is possible. Further
analysis reveals, however, that the majority of R&D performers in Ireland spend less
than £100k per annum on R&D with only 300 companies in Ireland spending more
than that amount. These bigger-spending companies are divided evenly between Irish
and foreign ownership*. They are most likely to have a formal R&D department and
are thus considered as the “core” of R&D performers in the country.

o Despite the fact that a similar number of Irish and foreign-owned companies are
significant spenders on R&D, the total expenditure on R&D performed by foreign-
owned companies far outweighs that of indigenous companies. Whereas there was an
even divide in the early and mid-1980s, expenditure by the foreign-owned group of
R&D performers is now twice that of their Irish-owned counterparts. While this is
consistent with the foreign-owned share of net output in manufacturing industry, it is
disproportionate with their 45% share of industrial employment. The high foreign-
owned share of business sector R&D reflects the fact that foreign-owned companies
are found predominately in higher technology, more R&D-intensive sectors. R&D
expenditure in foreign-owned companies has grown at 23% per annum in real terms
since 1988 compared with 9% per annum in the indigenous sector.

Sectoral analysis of R&D performers

e Business sector R&D is concentrated in five broad industrial sectors: chemicals &
pharmaceuticals (E59m or 22% of BERD in 1993); software (E56m or 21% of BERD);
electronics (E45m or 17% of BERD); engineering (£41m or 15% of BERD) and food
(E29m or 11% of BERD).

e There have been some interesting changes in the relative importance of the different
sectors to total business-performed R&D. The most dramatic increase in share of
BERD occurred in the software sector which accounted for 7% of BERD in 1988 and
three times that in 1993. This is largely due to companies in the information technology
sector which have shifted the emphasis of their work from hardware to software in
recent years. This also explains why the R&D share of the electronics/office machinery
sector has decreased from 30% in 1988 to 17% in 1993. The chemical/
pharmaceutical sector is also one which has shown a dramatic increase in its share of
total R&D between 1988 and 1993 (from 12% to 22%). The predominately indigenous
food sector has maintained its share of total R&D at 11% indicating that its R&D spend
has grown at the same rate of 17% per annum as overall industry since 1988.
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e The increased level of R&D is also manifested in a change in R&D as a percentage of
sales in R&D performing companies which has moved from 0.8% in 1988, through
1.1% in 1991 to 1.5% in 1993. The ratio refers only to R&D performing companies and
therefore cannot measure the overall sector's commitment to R&D. The rate is higher
in foreign-owned industry (2.5%) than in Irish-owned industry (0.8%) and again, this is
a reflection of the predominance of foreign-owned industry in high-tech sectors. There
is considerable variation in this figure and many Irish-owned companies have a level of
R&D as a percentage of sales which is well beyond the average. Irish-owned R&D
performers in the software sector, for example, tend to spend approximately 25% of
their sales revenue on R&D.

The type of R&D undertaken within Industry

o Despite the unavailability of internationally comparable data the type of research
carried out by companies is of interest. In 1993 the bulk of business sector R&D was
focused on the development of new or improved products (73%) as opposed to
process related R&D (27%). There has been a continuing trend in recent years
towards product R&D, in particular the development of new products and this may
reflect the changing sectoral composition of BERD. Sectors with a particularly high
proportion of resources devoted to product R&D include software and engineering.
The food sector, on the other hand, had a much more even divide between product
and process R&D.

Research Co-operation

e 38% of R&D performers were involved in R&D co-operation with other firms or with
higher education institutes in 1993. International comparisons indicate that such co-
operation, while low compared to small economies which actively pursue a
“networking” type approach (Denmark, Norway and the Netherlands), is not far below
that found in other European countries.

16% of R&D performers were involved in R&D co-operation with other firms in Ireland,
with software and food companies having somewhat greater levels of co-operation
compared with other sectors.

23% of R&D performers were involved in R&D co-operation with firms outside Ireland
and perhaps not surprisingly these were mostly large foreign-owned companies, with a
higher than average incidence of co-operation within the chemical/ pharmaceutical and
software sectors.

20% of R&D performers were involved in R&D co-operation with higher education
establishments in Ireland. Again, large foreign-owned companies in high technology
sectors dominated such agreements.

8% of R&D performers were involved in R&D co-operation with higher education
establishments outside Ireland.

The funding of business-performed R&D

e The bulk of R&D expenditure is funded by the business sector itself (E234m or 86% of
the £271m BERD). However, the government and the European Union also provide
direct support to encourage business sector research and development and together,
this funding amounted to £34m in 1993, up from £12m in 1991. The £34m was made
up of £9m from exchequer sources (up from £6.5m in 1991) provided through State
agencies in the form of R&D grants; £19m from a special government initiative,
Measure 6, that was funded by the ERDF and £6m in the form of direct support from
the European Union under its Framework Programme.
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e The same funding pattern is not evident in all industrial sectors and it appears, for
example, that the chemical/pharmaceutical sector as a whole is more “self-sufficient”
(93% own funding) than the food sector which financed just over three quarters of its
R&D expenditure out of its own resources.

e The 1993 census is the first where companies were invited to express their views on
the role of government in supporting business sector R&D. The comments made,
demonstrate some diversity of opinion. By far the most frequently cited view was that
government must actively support business sector R&D due to the high level of risk
involved. The other major themes coming through were: support needs to be focused
more on small and medium sized enterprise; greater attention needs to be placed on
developmental work rather than pure or basic research; and bureaucracy needs to be
minimised in the administration of whatever supports are made available. A very small
minority of companies were of the opinion that government should not intervene at all
in business sector R&D.

ISSUES ARISING

The results of the latest census of R&D performers and the trends over time prompt a number
of significant issues.

Growing the number of R&D performers

While the sharp increase in the value of business-performed R&D is encouraging, there is
nevertheless little evidence of a corresponding increase in the total number of R&D performing
enterprises undertaking substantial levels of R&D. A core group of around 300 firms account
for the bulk of R&D spend, and this number has not increased greatly since the last survey in
1991. There is, however, a growing number of enterprises with some small scale involvement
in R&D. Policy mechanisms in this area should aim at deepening the level of this involvement,
while at the same time encouraging greater efforts from the large investors and continuing to
attract new entrants to the R&D scene.

Setting targets for business sector R&D

Targets for business sector R&D and the level of activity considered necessary to
maintain/increase Ireland’s competitiveness on world markets were put forward by STIAC in
the Tierney Report. These targets are "global" in nature (e.g. targets for BERD as a
percentage of GDP) and it is possible that such targets could be met without raising the R&D
commitment of the vast majority of firms or even whole sectors of the economy. The data from
the 1993 census indicate that some of the major R&D players in the country are already
spending amounts on R&D that are equivalent (as a percentage of sales) to those found in the
major R&D performing countries of the OECD. It would seem, therefore, that targets which are
set for business sector R&D may not be particularly meaningful at a broad aggregate level and
should perhaps be set at a micro level. It is important to recognise that different industrial
sectors have different R&D intensities and while all firms should aim to be innovative, not all
firms will have the same reliance on R&D to bring about their product and process innovations.
Further work needs to be done to explore the possibility of setting specific sectoral targets for
R&D performance.

The level of co-operation on R&D

The small size and scale of operation of most indigenous firms is considered to be a major
impediment to the performance of R&D. This problem exists in other small countries and a
common approach to tackling it is to encourage enterprises to come together in groups which
would collaborate in jointly-sponsored co-operative R&D projects. Such a networking
programme has been successful in Denmark and has been tried in Spain, Portugal and many
other similar economies. The survey shows that the existing level of co-operation on R&D
projects with other companies and between companies and higher education institutes is
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amongst the lowest of six European countries examined. When comparing levels in Ireland
with those in other small economies (Denmark, Norway, Netherlands etc.) it is important to
bear in mind that these countries generally have a larger base of R&D performing companies.
Continued efforts are therefore needed to increase the base of R&D performing companies in
the country and to increase the level of interaction between them. It is also important that such
co-operation take place within all sectors of activity and not be concentrated in a few narrow
industrial areas. Traditional sectors can often benefit more from interaction with more
technologically advanced researchers in other firms or in the higher education sector.

Role of government in financing business sector R&D

The question of how much, if any, State financial support should be given to business-
performed R&D is obviously critical from a policy perspective. The census shows that public
funding to encourage R&D has grown dramatically in recent years and there are signs that this
support can act as a stimulus for greater involvement in R&D by firms. It should be pointed out
that the real growth in public support for business sector R&D has come about by the
introduction of EU funded initiatives. There is a policy decision to be made about the level of
funding that will be required from national sources when EU funding begins to diminish. While
a minority of respondents to this census argue that the State has no place in directly funding
business sector R&D, the majority reported that much of the R&D work taking place with
government support would not happen otherwise. The question of what form such support
should take is important and a number of companies spoke of the desirability of tax incentives
and tax credits in the context of minimising the bureaucracy associated with government
support for R&D.

Non manufacturing industrial R&D

The 1993 census highlights the growing importance to business-performed R&D in sectors
which are outside the boundaries of traditional manufacturing. The huge growth in software
R&D demonstrates that research and development work is not confined to the industrial
laboratory. This broader context of industrial R&D is an important consideration in the
formulation of initiatives to stimulate further industrial R&D activity.

ISSUES FOR FUTURE CONSIDERATION

There are a number of other issues relating to research and development activity that are
worthy of in-depth consideration. A lack of time series data or internationally comparable data
prevents detailed analysis of these issues in this report. However, it is envisaged that with
changes in the international guidelines for collecting R&D statistics and the development of
internationally comparable innovation surveys, it will be possible to treat issues such as those
listed below in future reports.

e The impact of R&D investment at the level of the firm.
The collection of data on sales, profits, value added, exports at the level of the firm will
allow greater analysis of the impact of R&D investment and allow a comparison
between the performance of R&D active and inactive companies.

e Analysis of the type of research and development work which is undertaken by firms.
Greater emphasis is being placed internationally on the objectives underlying R&D
activity and future surveys should facilitate comparison of the type of R&D work being
undertaken by firms in Ireland with that of international competitors.

e Human Resources in Research and Development.
Emphasis is also being placed on monitoring the stocks and flows of human resources
dedicated to research and development. This information will be particularly useful to
those involved in the education and training of researchers and technicians.
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Patenting and Licensing activity of firms in Ireland.

Not enough is known of the role of patents and licences in transferring technology
between firms. It is envisaged that future reports will give greater insight into the use
made of patents and licences by firms in Ireland.

Impact of government and EU initiatives on R&D activity

Government and EU initiatives to encourage R&D activity within firms, such as the
Measure 6 Programme in 1993, can be evaluated by tracking the R&D activity of firms
which are assisted under these initiatives. Meaningful analysis is only possible over a
number of years and future R&D surveys will allow us to assess the impact which
initiatives have had on the firms which were assisted.
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THE LEVEL OF R&D PERFORMED WITHIN INDUSTRY IN IRELAND

MAIN FINDINGS

There has been a continuation in the strong growth evidenced over recent years in the amount
of money spent on R&D performed within the business sector. The rate of growth since 1988
averages over 17% per annum in real terms with just over £271m being spent in 1993.

Figure 1 shows business sector R&D spend for all years for which data has been collected
since 1982 and demonstrates that, from a very low base in the early 1980s, business in Ireland
is steadily increasing its commitment to R&D.

BUSINESS R&D EXPENDITURE 1952 -93

770 4 i wE2T .2 Curvent Prices

HAm Constant wice

B 3 per cendoge
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When presented as a percentage of GDP, Ireland in fact has seen one of the most marked
increases since the early 1980s of all OECD countries. The £271m spent in 1993 represents
0.84% of Gross Domestic Product. Table 1 shows Ireland’s position relative to a selection of
other small economies alongside comparable data for the OECD and EU generally and for the
UK.
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Business RED Expenditure As A
Percentage Of GDP, 1982-'93

1991 1993

OECD Average 1.43 1.60 1.61 1.51
EU Average 1.10 1.28 1.26 1.22

11,1 1.480 1.47 1.42 1.44
Finland 0.65 1.08 118 1.30
Nomway 0.74 1.04 1.00 1.04
Denmark 0.59 0.8z 1.00 1.04
Ireland 0.32 0.47 0.62 0.84

Hew Zealand n2z2 0.28 0.2a 0.249

Table 1 shows a steady increase for Ireland since 1988 compared to a slower, more stable
pattern for other countries. There has been some decline in recent years in business
expenditure on R&D within some of the leading world economies thus explaining the decrease
in 1993 in the OECD and EU averages. Overall Ireland is beginning to move into line, in
relative terms, with the business sector R&D spend of other small economies. This summary
statistic of course masks a much more complex picture and it is only through sectoral and
ownership analysis of the data that a clearer image emerges as to the key components of R&D
growth.

The figure for the United Kingdom masks significant regional diversity and BERD as a
percentage of GDP in Ireland is actually as high as, if not higher than, many of the UK regions.
Regional analysis of R&D spend has been carried out for the first time in the UK in 1993 and
shows, for example, that stg£39m was spent on R&D by firms in Northern Ireland representing
0.3% of regional GDP. The corresponding figures for Wales and Scotland are 0.4% and 0.5%
respectively. The high business expenditure on R&D by firms located in the South East of
England (at 2.3% of the region’s GDP) accounts for most of the UK'’s overall R&D spend.

Table 2 shows that 820 companies accounted for the £271m in business expenditure on R&D
in Ireland in 1993. The majority are Irish-owned but the bulk of the spend comes from the
foreign-owned group.
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Distribution of Business RE&D Expenditure, 1993

Total IHsh Foreign
Mumber Soemd Number Soend Number Soend
of Airmns of Airmns of Anmns
Total InnHouse R&D
Ex penditure 820 £271m 595 £1m 225 £180m
Distribution of Spend
= Lessthan £50k 375 £8m 327 £m 48 £im
« £50k - £99k 138 £am 106 £im 32 £2m
= £100Kk or more 307 £254m 162 £Ifm 145 £17im
Those with formal
R&D Department 332 £233m 190 £62m 142 £171m

The distribution of R&D spend highlights the need for caution when discussing the number or
proportion of companies in the country undertaking R&D. Table 2 shows that most of the 820
companies involved in R&D in 1993 spent less than £100,000 on R&D in that year. In fact, just
over 300 companies spent almost 95% of total BERD - a group which could be described as
the “core” R&D performers* .

There is a fairly even divide in the number of Irish-owned and foreign-owned companies
amongst this “core” group but the expenditure on R&D performed by the foreign-owned
element far outweighs that of the Irish-owned group. The balance between Irish-owned and
foreign-owned companies in terms of R&D spend must be seen in the context of the changing
structure of industry in Ireland. It is well documented (Foley and Griffith 1992, NESC 1993) that
the structure of industry in Ireland, in terms of its sectoral and ownership composition, has
changed dramatically since the start of the 1980s with a considerable increase in the share of
output and employment accounted for by foreign-owned industry. Table 3 shows the balance
of R&D spend between Irish and foreign-owned manufacturing companies alongside some of
the key indicators available from the CSO Census of Industrial Production for 1982 and 1990.

Ownership Profile of Iris h Manufacturing Industry,
1982, 1990

Shane of Sharne of
Met Indus trisl

Cutpot * Employment *

1982
Iri =h 3% 3% 41% E1% S2%
Foraign 5204 47 % 0% 0% 42%

1330
Iri =l 250 45% 2% S5% S0%
Foraign ES0h 5% 2% 45% S0%

" Zource: Consus of Indusirial Production
1552, 1330 [latest available data attim ¢ of going ta press)

In this context, it is not surprising to see the foreign-owned share of R&D spend increasing
although the rate of increase is somewhat greater than that found in the overall output and
employment indicators. The balance in R&D spend has moved even further in 1993 with 67%
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of BERD now being accounted for by foreign-owned companies but the CIP data against
which to compare this are not yet available. An explanation as to why the foreign-owned group
is now dominating R&D performance can only be gained by a sectoral analysis of the data.
Most of the growth in R&D spend has been concentrated in a few broad industrial sectors and
many of these sectors, which are high-tech in nature are dominated by foreign-owned firms.
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SECTORAL ANALYSIS OF R&D SPEND

An analysis of R&D spend shows that five broad industrial sectors - electronics, software,
chemicals and pharmaceuticals, engineering and food - account for the vast bulk of business-
performed R&D. In fact, the five years between 1988 and 1993 have brought about an even
greater concentration of R&D spend within these industry groups. Table 4 shows the
composition of total business-performed R&D for 1988 and for 1993 and highlights a number
of points of interest.

I Sectoral Analysis Of Business E &D Expenditure 1088, 1003 I
1088 1903

SPEMD* Asat of | SPEND* Asa% of

Total Total

Total BERD £105m 100 % £271m 100 %4
Elecironics & Software £38m 3T £101m 38
Electmomes £3lm SR £ 4om 17
Sofbarare £ Tm e £ Sfm 21%%
Chemicak & Pharmaceuticals £13m 12%, £ 50m 2%
Engineering 20 1954 £ 4lm 15%
Food £l2m 11% £ 29m 11%
ATl other sectors f2dm 215 £ dlm 145

|* Figures are ronnded I

The table shows some dramatic changes in both the level of R&D being performed in different
sectors and in the rank order of the different sectors in terms of their share of total BERD. The
most marked increase in relative terms occurs in the software area, which in 1988 accounted
for £7m (or 7%) of the £105m BERD. In 1993, this had risen to £56m (or 21%) of the £271m
BERD*. This growth can partly be explained by the emergence of new Irish and foreign-owned
software development houses spending a significant proportion of their turnover on research
and development work. A larger share however, is accounted for by very large foreign-owned
firms already undertaking R&D in Ireland which have shifted the emphasis of their work away
from hardware and towards software. This explains why the combined share of electronics and
software taken together has not changed over the five year period (38% in 1993 versus 37% in
1988).

The chemical and pharmaceutical sector has increased its share of BERD from 12% of the
£105m (£13m) in 1988 to 22% of the £271m (£59m) in 1993. As this sector is dominated by
very large foreign-owned firms it helps explain the increase in the share of BERD accounted
for by the foreign-owned sector. The food sector, which is largely indigenous, has maintained
its share of BERD at 11% (£12m in 1988 and £29m in 1993) indicating that the industry’s
commitment to R&D has being increasing at the same rate as that of overall BERD (17% per
annum in real terms).

Table 5 details R&D spend in current year's prices for 1988 and 1993 alongside the per annum
real growth rate for all R&D performers and separately for Irish and foreign-owned companies.
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Sectoral Analvsis of Growth in Business R&D Expenditurea.
1988, 1983
Total [rish Foreidn
For For For
Arnum Arnum A ram
19228 1952 g 1982 1992 g4 19228 1892 g
Em Em G muth Em Em Gmuth Em Em S routh
All Parformars 105 271 17% a0 a1 A% 55 180 23%
Electronica & = 101 158% 11 20 10% 27 21 2%
Softnare
Elactronica =1 45 A% 4 5 0.5% 27 40 584
Softwars 7 86 490y 7 15 4% i 41 15584
Chem./Fiarm. 13 = 20 T 5 -SRg G 54 4904
Enainsaring 20 4 12% 10 17 T 10 24 16%
Food 12 289 4794 10 25 1E%4 2 4 0%
LAl Cther Sectora 22 41 1 0% 12 24 0% 10 17 1084

This table provides an insight into the origins of growth in overall BERD. The average annual
rate of increase in the foreign-owned sector generally at 23% is far greater than the 9% growth
rate amongst Irish-owned R&D performers. The significant growth in the foreign-owned
element, arises mostly in the software and chemical/pharmaceutical sectors. Amongst the
Irish-owned R&D performers, software and food are the sectors with above average growth
rates.

Another way of analysing sectoral R&D performance is to relate R&D spend to the sales of the
R&D performing companies. This highlights the industrial sectors with the highest R&D
intensities and also identifies, when examined over time, if particular sectors are increasing
their R&D spend in proportion to increases in sales or whether they are showing a real extra
commitment to R&D.

Business R&D Expenditure as a Percentage of Sales
Lin R&D Performing Companies by Sector - 1988.1993

Total [rish Foreign

1938 1993 1938 1993 1988 1993

AllR&D Performers 0.8 1.5 0.6 0.8 1.2 258

Electronics 25 5.1 11.1 6.2 2.3 5.0
Software 317 7 320 184 258 6.0
Chem.Pham. 1.8 3.7 248 2.2 1.1 38
Engineering 1.5 2.0 1.6 1.6 1.4 24
Food 0.3 0.5 0.3 0.5 0.2 0.6
Other Sectors 0.5 0.6 0.4 0.5 0.5 0.6

Table 6 shows that increases in R&D spend in most sectors between 1988 and 1993 outpaced
the growth in sales of the R&D performing companies. In 1988, R&D performing companies
were spending 0.8% of their collective turnover on R&D. This rose to 1.1% in 1991 and rose
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again in 1993 to 1.5%. The Irish-owned and foreign-owned sectors have both experienced an
increase in the ratio but the increase in the foreign-owned sector is far more dramatic (from
1.2% in 1988 to 2.5% in 1993). Again, these broad ratios reflect the composition of industry in
Ireland with foreign-owned companies being found predominately in the more R&D intensive
sectors. The Irish-owned R&D performers which operate in these “high-tech” sectors seem to
at least match their foreign counterparts in relative terms as their sectoral R&D intensities are
as healthy as they are for the foreign-owned group. The problem of course is that most Irish-
owned firms are not based in these sectors but in more traditional industry.

The fact that this ratio is computed on the basis of the sales of R&D performing companies
hides the fact that most companies in Ireland do not engage in R&D and, should the ratio be
computed on the basis of sales of the whole sector, R&D intensities would be lower* .

Rather than concentrating on a single figure to summarise the R&D intensiveness of different
sectors, it is interesting to examine the distribution of R&D spend according to R&D as a
percentage of sales (Table 7).

Distribution of Business R&D by Intensity and Sector, 1993

All Elactronica  Softnare Chemd Enain- Food
Fliarm. ino
Eazs 20 £ 5 = 214 =
100R4% 10T A0CR 10T 10CR% 100
By of sales on RED
Laaa fhan 1% 2804 14% 2% 27 % 19% 5%
1 -5% 9% 42 % T 47 % 0% 5%
5 -1004 1 84 20% 15% 19% 21% %
10 -139% =L e 12 % 27 % 2% 11% 0%
20% or more 11 % 12% 49% 4% 10% 4%

Table 7 shows that the largest proportion of R&D performers spend in the range of 1% to 5%
of turnover on R&D. It is interesting to note the large proportion spending less than 1% and
also the significant proportion (1 in 5 R&D performers) spending 10% and more of their sales
on R&D. There is a wide variation in the relative R&D spend of different sectors. The software
sector, for example, is characterised by a large proportion of R&D performers spending 20%
and more on R&D. At the other end of the scale, the majority of R&D performing companies in
the food sector spend less than 1% of sales on R&D which is reflected in the fact that R&D
performers in this sector as a whole spend just half of one percent of sales on R&D.

The same data are examined across the dimensions of ownership and size (Table 8). In terms
of ownership, a greater proportion of Irish-owned R&D performers spend a large proportion of
their turnover on R&D. In terms of company size, smaller companies spend proportionately
greater amounts on R&D. Many of the very small companies (less than 20 employees) are in
their start-up phase and are operating from very low turnover. R&D for these companies
accounts for a significant proportion of their turnover and obviously represents a hugely critical
investment on their part.
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Distribution of Business R2D bv Intensitv. Ownership
and Size, 1953

2043 505 100+
Bace 20 595 225 252 243 13 212
10es  100% 100 100 1o0x 100 100
% of sales on RED
Laas than 1% 28% Z4% % % 21% o4 42%
1 - 5% 390y 2% A0% 2% 51% 5% 2T %
5 -10% 14%  14% 13% 15% 13% 17 % 11%
10 -139% 9% 11% 5% 18% % % 1%
20% or more 1% 13% 5% 28% 5% 5% 2%

The results in Table 8 do not imply that SMEs outperform large sized companies in their
commitment to R&D. The ratios are based only on sales in R&D performing companies and
this group forms the minority of firms among SMEs. R&D spend as a percentage of sales for
all companies would show a far less favourable picture for SMEs.

The fact that most SMEs do not engage in R&D can be seen from Table 9 which shows the
proportion of companies in different size and sector categories that undertook some R&D
activity during the three years from 1990 - 92. This data comes from the Innovation Survey
undertaken in 1993 and has the benefit of being internationally comparable, although the
sectoral classifications used are not directly comparable with those used in the current R&D
survey analysis.

] Preportion Of Firms Undertaking Some R&D Activity 1990 - 92

Ireland  Holland — Moresy  Austia Gerrrary Denrrark
U % % Y % %
Mumber of Employ ces
10449 a0 10 11 11 ar W
2043 21 L= 2 25 22 x5
0499 & = a0 43 24 £
100-133 45 43 45 2] 43 53
200-433 & =] L= Tz 55 =
S0CH HA, =] (==} =1 =] fa =
Food/DrnkTobaczo 16 = =2 20 10 25
TeuxtileaTlothing 27 = 10 fcn) =] =]
Waood/FaoerFHnting L= 1 = L =] 7 ey
Chemical/Fiam. = 90 0 [3.=] 45 =N
Ennineering 17 21 14 = = =5
Electronics T 4 &r 23 B 20
Electrical Machinery a2 & c=) &7 a 44
Lnzinumants 5 =1 =L =i =E: ol

| Somcs ; Commamity Inkonation Smeye 1955 |

In terms of size of firms, the table shows a reasonable level of consistency between countries
insofar as there is a generally increasing incidence of performing R&D according to size of firm
in all countries. When examined by sector, there is much greater variation between countries
but the data would seem to indicate at first glance that industry in Ireland is as healthy as that
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in some of the other countries in terms of the base of R&D performing firms. However, the
table does not give any indication as to the level of R&D which is undertaken within these
companies and the 3 year period over which the table presents the data tends to overstate the
extent of R&D activity within industry in Ireland.

Drawing together the indicators of R&D performance

A variety of different indicators can be used to describe the R&D performance of different
sectors: proportion of companies engaging in R&D, actual level of R&D spend, growth in R&D
spend, R&D as a percentage of sales etc. The following summaries draw together the different
indicators of R&D performance in five broad sectors.

Electronics :

Approximately half of all companies operating in the electronics industry claim to have been
involved in R&D during the three years from 1990 - '92 and this is below the level found in
most other European countries (70% - 80%). However, the sector is a major R&D performer in
Irish terms and spent £45m (or 17%) on R&D in 1993. Its share of total BERD has dropped in
relative terms as a result of a number of major R&D performers previously in the electronics
industry, shifting their activities to the software sector. Almost all of the electronics-related R&D
work is performed by the foreign-owned companies which dominate the sector. R&D
performers in the sector spent just over 5% of their collective turnover on R&D, making this
one of the most R&D intensive sectors in the economy; 1 in 4 R&D performers actually spent
over 10% of sales on R&D. The Irish-owned companies in this sector which perform R&D,
spend proportionately as much of their turnover on R&D as their foreign-owned counterparts.

Software :

Software is the big growth sector in terms of R&D performance. It accounted for £1 of every £5
spent by the business sector on R&D in 1993. In earlier years, R&D was performed mainly by
small indigenous companies but the bulk of software R&D is now accounted for by a few very
large foreign-owned companies operating in different aspects of the IT industry. Compared to
the situation a few years ago, there has actually been a decline in R&D as a percentage of
sales in the sector (from 32% in 1988 to 7% in 1993). This is accounted for by the fact that
whereas small software houses with low levels of sales used to dominate the sector, large
multinationals with very high sales now account for the bulk of R&D.

Chemicals/Pharmaceuticals :

Just over 1 in 3 companies in this sector are in some way involved in R&D and while this
appears low for the sector, it reflects the presence of a large number of small companies
particularly in the non-pharmaceutical element of the sector. In fact, almost all of the major
chemical and pharmaceutical companies undertake some R&D. The sector accounts for the
largest portion of BERD, with £59m (or 22%) being spent in 1993. Again, this sector is almost
completely dominated by foreign-owned companies which account for more than 90% of the
sector's £59m. R&D within the sector has grown at almost twice the annual rate for overall
BERD since 1988 and this reflects in part, the attraction of some major multinational
chemical/pharmaceutical firms into the country since that date. R&D as a percentage of sales
for chemicals and pharmaceuticals together is 3.7% but more detailed analysis points to higher
R&D intensities in the pharmaceuticals segment.

Engineering :

The engineering sector accounted for 15% of BERD in 1993 with a total expenditure of £41m.
The annual rate of increase at 12% since 1988 is below the overall rate for all industry (17%)
but what is striking about this sector is the relatively even divide between Irish and foreign-
owned companies in terms of R&D spend. The sector is characterised by a large number of
small firms so it is not surprising to find that less than 20% of companies in the sector
undertook R&D during the period 1990 - '92. R&D performers in the sector spent 2% of their
collective turnover on R&D with a higher intensity in foreign-owned firms (2.4%) compared to
the Irish-owned (1.6%). The bulk of companies (58%) spend less than 5% of sales on R&D but
the census shows up a group of around 20 companies operating at the high-tech end of the
sector and spending upwards of 20% of sales on R&D.
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Food :
The food sector is critically important to the Irish economy and there are encouraging signs of

an and medium sized firms and a handful of very large companies. Approximately 1 in 6 firms
in the sector undertook some R&D in the period 1990 - '92 and while this is low, it is not
unusual when compared with the situation in other European countries. R&D performers in the
sector allocate just half of one percent of their collective turnover to R&D but given the size of
the sector, this amounted to almost £30m in 1993. On this basis, the food sector accounts for
11% of total BERD, the same share as it had in 1988, indicating that R&D spend in the sector
is growing at the same rate as overall BERD.
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THE TYPE OF R&D UNDERTAKEN WITHIN INDUSTRY

Respondents were asked to indicate the proportion of their R&D spend which was devoted to
the following activities in 1993 :

Developing new products
Improving existing products
Developing new processes
Improving existing processes

Studies have indicated that the type of R&D in which a firm engages is very much dependent
on the particular circumstances of the firm at a given time. Developing new products and
improving them after that consumes most of the R&D budgets of start-up companies whereas
process related R&D tends to increase in importance as industries mature and firms seek cost
advantages over their competitors through more efficient production systems. Furthermore,
there is considerable variation between sectors in the relative importance of product versus
process R&D.

Table 10 shows that half of all expenditure on business-performed R&D was allocated to the
development of new products, almost one quarter to the improvement of existing products and
the remainder allocated to process related R&D.

Type of R&D Work Undertaken in Different Sectors,

1991.1993

AllR&D  Electronics  Software Chemical Engineering Food

Performers Phamn.

93 a1 93 o1 93 91 93 oM 93 o1 93 a1
REZD directed 10 100% 100 100% 100%  100%  100% 100% 1008 100% 1008 100%
towarids:
Develoninog
Hew 1% 47% H6%  B0% 6% 0% 4% 30% 5% 48% 3P 39%
Products
Improving
Existing 220 23% 20, 18%  24% 29%  24%  Z8% 28W Z22% 47w 24%
Products
Developing
new' improved 27%  30% 24%  22% 0%  11%  20% 42% 8%  30% 44%  37%
LR[OCESSES

The data show considerable variation between sectors. The software sector, for example,
devotes almost all of its R&D expenditures towards the development of new and improved
products and the food sector on the other hand has a considerable portion of its R&D spend
allocated to process development and improvement.
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COSTS OF BUSINESS SECTOR R&D

The composition of R&D spend in terms of current and capital expenditure is examined in
Table 11. It shows that the cost composition of BERD does not remain static over time but
rather there is a fluctuation from year to year in the proportion of R&D spend which is
accounted for by capital expenditure.

I Business R&D Expenditure by Type of Cost, 1932-199d

1991 1993

100%  100% 100% 100%  100%
CURRENT COSTS F6% F8% 85% F8% (80%)

Labour 48% 47% 48% 3% (44%)
Other Current Costs 28% % IT% 40%  (45%)
CAPITAL COSTS 24% 22% 15% 22% (11%)
Land and Buildings a% i 3% £ % (4%

Instruments & Equipment! 8% 159% 12% 16% (7%

The table shows that the labour component of R&D spend has fallen in relative terms
compared with previous years. This is borne out also by other data on human resources
dedicated to R&D which have not shown the same level of growth in recent years as that of
actual R&D spend. Other current costs, which include materials and supplies and the share of
overhead allocated to R&D, have risen gradually in relative terms over the years and are
approaching the level found in the UK in 1993. The proportion of R&D spend accounted for by
capital expenditure dipped in 1991 but is now in line with the figure in 1988. This indicates that
capital expenditure is proportionately much higher in Ireland than in the UK and one might take
this as being indicative of a country which is “catching up” on others and whose business
sector is building up its R&D capability by investing in buildings and equipment.

The sectoral analysis of this data in Table 12 shows some variation between sectors in their
current and capital expenditure. Not surprisingly, the software sector has a particularly high
proportion of its R&D spend accounted for by labour costs. The high proportion of capital
expenditure in the food sector is also interesting and could be interpreted, as mentioned
above, as a sign that the sector is building up its R&D capability and making a commitment to
long-term continuous R&D.
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Business R&D Expenditure by Sector and Type of Cost, 1993

Al RED Elect =0t Chem/  Endin-  Fooc

Ferfonmmers  ronics  ware  Pharm. '
100% 100% 100% 100% 100%  100%
CURRENT COSTS 8% g7% 82% 6% a0% 60%
Labour 38% 32% 47% 29% 44%, 2T%
Other Current 40% 5% 35% 47% 36% 33%
CAPITAL COSTS 22% 13% 18% 24% 20%, 10%
Land & Buildings 6% 1% 6%, 14% 1% 14%
Instruments 16% 12% 12% 10% 19% 26%

|_& Eauipment

The data point to the fact that industry sectors have different levels of “labour intensiveness”
when it comes to R&D. Table 13 provides greater detail on this by showing the number of full
time equivalent (FTE) personnel engaged in R&D activities in different sectors and their
collective cost. Presented also is the proportion of FTEs who are degree holders as opposed
to technicians or administrative support personnel.

Tahle 13

Persohnel Engaged in R&D, 1993

All Rl Electionice  Sofbnarne Chem. Engiresrin Fiood Other

Ferforme re Fharm. g
Labour Coat £10%m £14m £27m £17m £18m £2m £18m
of RED
A3 8% of 28y 2% 47 % 20 EET 7% 4%
total RED
Ha. of FTE
perscnnsl A500 =1 1012 Fl== 242 je.=2 b=
B0 of which
ara FTE 5700 S2% TE% S5% 4545 42% 44%
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FAuyerage coat

of smplaying £22 945 24,1431 f2EA0F £220ET 19277 £19748 £23555
FTE par=acon
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CO-OPERATION WITH OTHER PARTIES ON R&D

A feature of many economies which have a strong technological capability is the degree of co-
operation and collaborative work that takes place on R&D and other innovation-related
activities both amongst firms and between firms and higher education institutes. Such co-
operation increases the flow of knowledge within the economy and increases the use made of
the skills and knowledge bases that exist in other organisations. It is seen as particularly
important for small and medium sized companies, which might not necessarily have the skills
in-house for all aspects of their R&D work, that they should engage in such collaborative
activity.

Table 14 shows the proportion of R&D performing companies which were involved with
different parties on collaborative R&D work in 1993.

Tahle 14

Level Of Co-Operation On RED With Other Parties

in 1993 by Sector
(Base: All R&D Performers providing details on co-operation)

All Elect- } Chem.t Engin- Food  Other

ronics  ware  Phamm. eering

B4 of RED performers
with coop
arrange meant nit...

... Ay Farty =% =% 0% 49% 3% =% Sd%
...ther Firmain
Iraland 16% 4% 20% 11% 13% 20% 17 %

...Other Firmsa
outside Irsland Z23% 20% 4%, 2% 19% 2% 19%

... Higher Education

Sector in Ieland 20% 22% 0% 2% 17 % 18% 15%
...Higher Education

Sactor outsids % 12% 20% 11% 5% 9% 5%
Ireland

The proportion of R&D performers engaging in collaborative R&D has not increased
significantly on the levels recorded in 1991 but this period has witnessed an increase in the
population of R&D performers so it is encouraging that the incidence of co-operation has at
least stayed the same.

The sectoral analysis in Table 14 shows that software and food companies have an above
average incidence of co-operation with other firms in Ireland. Software and
chemical/pharmaceutical firms are the most likely to engage in R&D collaborative work with
other companies outside Ireland and also with the higher education sector in Ireland. The
electronics and software sectors appear to be the most likely to engage in collaborative R&D
with higher education institutes outside Ireland. In general, therefore, it is the R&D performers
operating in high technology sectors which have the greatest incidence of co-operation on
R&D projects.

Following on from this, it is not surprising to find in the ownership and size analyses (Table 15)
that foreign-owned and large companies (100+ employees) have above average levels of co-
operation on R&D with other parties. This is in keeping with the Irish Innovation Survey which
found the same broad pattern.



Research and Development in the Business Sector 1993

Tahle 15

Level Of Co-Operation On RED With Other Parties
in 19932 by Ownership and Size
(Base: All R&D Performers providing details on co-operation)

Irish  Foreign  -20  20-49 &0-99 100+
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with co-op
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...Higher Education

Sactor outaide 2% 7% 13% 10% 4% 2% 12%
Ireland

It is not possible to directly compare the Irish data above with other OECD countries but the
recent round of EU-sponsored innovation surveys undertaken in a number of countries also
dealt with the issue of R&D co-operation. Table 16 presents an analysis of the proportion of
R&D performers involved in R&D co-operation with other firms in 1992 categorised by size of
company and nature of activity.

Tahle 1d

Proportion of R&D Performers Insolved in Co-operative Activities
With Other Private Sector Firme In Same Country in 1992

Ireland Holland Moreay Sustria  Germary  Denrnark

i i i b1 b1 b1
10-19 26 8 18 H& Ma &
20 - 49 17 38 3 13 H& 3
S0 - 00 12 34 a9 i 22 45
100 - 199 21 40 59 14 20 53
200 - 499 30 48 70 23 30 43
s00+ 44 63 T4 40 40 63
Food DrinkTohacco 26 41 28 lé 29 45
Textiles/Clothing ] 26 3 32 10 37
WoodPaper 26 ) 34 a3 43 5
Chemical Pharm. 20 43 54 5 34 36
Machinery 24 47 54 40 30 44
Elecironics 24 43 17 HA 29 61
Elecirical Machinery 30 36 27 17 23 39
Instrumenss 36 47 46 67 a3 !

[Source : Inmovation Surveys 1992 |

The data indicate that some of these countries (particularly Holland, Norway and Denmark)
have very high levels of R&D co-operation between firms. The level of co-operation between
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firms in Ireland is low by comparison but in most cases is not dissimilar to the proportions
found in Germany and Austria. However, if Ireland is attempting to model the Danish and
Nordic approaches to innovation, it is clear that we have some way to go in terms of
encouraging greater co-operation between firms. It must be remembered also that the
proportions above are based on R&D performers who in Ireland form the minority rather than
the majority.

A similar analysis is presented in Table 17 of the level of co-operation between R&D
performers and higher education and other public institutes within the country. This data
actually show much greater similarity between Ireland and the other European countries in the
analysis. Norway and Austria tend to have the highest proportions of R&D performers co-
operating with higher education and research institutes but the data generally show wide
variation in terms of size and sector.

Tahle 17

Proportion of R&D Performers Involved in Co-operative Activities
With Public Sector Organisations In Same Country in 1992

Ireland Holland HNoreesy Lustria Gerrnawy  Dennark

1n-19 17 17 12 da Ha I
20- 49 14 17 15 23 HA 25
S0 - 00 14 a 3T 25 14 33
100 - 190 23 a 50 30 17 41
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S00+ 44 lal Ta ] 45 !

FoodDrinkTobhacco 25 24 a3 36 44 26
Textiles/Clothing £ 12 12 32 3 a

WoodPaper 17 4 9 28 13 21

Chemical Pharm. 20 3l 50 S8 la 43
Machinery 26 26 36 a1 30 20
Elecironics 32 i 15 ] 40 36
Elecirical Machinery 17 19 35 39 22 55
Instrumenis 26 46 =] ] 35 S0

[Sowrce : Innoreation Surveys 1992 |
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THE FUNDING OF BUSINESS-PERFORMED R&D

The vast bulk of business-performed R&D is financed by the companies themselves with the
government and the European Union being two other important sources. Table 18 provides
detail on the funding of BERD in recent years.

Tahle 18

| Source of Business RED Funds, 1982 -"53

Cnpm Company a0%, 24% 36% B6%
Govermment Source s 14% 9%, 4% 3%
Measure & Frogrammet IIiA, A F1A, 7%
Ciher Ifish Sources 1%, 2% 4% 1%
ELl Framewvork A% 2% 3% 2%,
Frogrammea

Ciher Forsign Sources 2% 3% 3% 1%

Since 1982 here has been a gradual increase in relative terms in the proportion of BERD
financed by companies themselves. Given that BERD has being growing rapidly over recent
years, this change in relative share demonstrates a real commitment on the part of industry
generally. Conversely, the years since 1982 have seen a steady decline in the proportion of
BERD financed from exchequer sources channelled through the different government
agencies. Companies reported that they received 3% of their R&D funds from this source in
1993 compared with 14% in 1982. The Measure 6 programme* provided an additional source
of funding in 1993, with companies spending just over £19m, from this fund.

The European Union also provides funding for business sector R&D directly to firms under its
Framework Programme and companies reported having received over £5m (or 2% of the total
£271m BERD) from this source. Other Irish and foreign sources mostly relate to private sector
funds from other companies but their contribution to BERD in 1993 is less significant than
heretofore.

The way in which BERD in Ireland is financed is in line with the OECD and EU averages as
can be seen in Table 19.



Research and Development in the Business Sector 1993

Tahle 19

Financing ¢f Business RED Expenditure

1952 or neareat awvailable

Govemment  Cther
DECD Averags S4% 13% 3%
EU Average 20% 12% 2
UK T2% 12% 16%
Finland 2% 5% 2%
Horaray 7% 6% 7%
Denmark =5% 2% 5%
Iraland SEfa 10P" A%
Hewr Aealand == 2% 3%

[ Somsa: Main $ciarce ard Techwolo gy Indicatorr OECT, 1995 |

The funding structure is not uniform throughout industry in Ireland. The sectoral analysis in
Table 20 shows some variation, with the chemical/pharmaceutical sector appearing to be more
self-reliant than, for example, the food sector which has the lowest proportion of funds coming
from the R&D performing companies themselves.

Tahle 20

Source of Business RED Funds by Sector, 1993

Al RE&D Elact- Soft- Chemi Engin- Food

Performers nonice =1 FPharm es=ring
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The impact of the Measure 6 programme is particularly interesting. Its funding was distributed
fairly evenly across different sectors but the low R&D spend in some sectors means that it has
made a greater relative contribution to some sectors than to others. Table 20 shows that
Measure 6 funding amounted to 3% of software R&D spend on the one hand whereas a
similar level of funding (in cash terms) accounted for 13% of food sector R&D on the other.
The actual monetary amounts of Measure 6 funding spent by companies on R&D performed
during 1993 can be found in Table C of Appendix D.
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OPINIONS WITHIN INDUSTRY ON THE ROLE OF GOVERNMENT SUPPORT FOR R&D

Respondents were asked to provide their views on the role of government in supporting R&D
activity in the business sector. Distilling the comments of the senior business executives and
R&D managers who responded to the question, six major themes are presented below. It is
not possible to assess how representative the respondents to this question are of the general
population of industrialists. In general, however, respondents have provided very constructive
comments as to how they would like to see government policy on R&D being refined. Verbatim
comments relating to each of the six themes are presented in Appendix A.

Risk Attached to R&D is so High that Government Must Provide Active Support

The sentiment being expressed here is similar to that found in the Culliton Report where it is
argued that benefits accrue to the wider economy when business builds up its technological
capacity and therefore the State should take on some of the risk which is involved. The view
that government should actively intervene in supporting R&D at the level of the firm is one that
appears to be held by a majority of R&D performers and certainly by a far larger number than
would prefer government not to intervene.

Incentives are Not Focused Enough on the Sectors That Need to Increase Their R&D
Capability

A number of companies feel that the government supports which are available are spread too
thinly across all sectors. Small and medium sized Irish-owned companies in particular suggest
that more attention should be focused on their needs rather than providing funds to large
foreign-owned companies which, as they see it, would be undertaking the R&D in any case. A
number of small companies were particularly critical of the Measure 6 initiative which they feel
was “wasted” on large companies.

Too Much Bureaucracy Attached to the Different Schemes and Initiatives

A large number of respondents voiced concern about difficulties in finding out what
government and EU supports are available for R&D. They complain also about the excessive
bureaucracy that is involved once a company decides to participate in a particular programme.
Several companies suggested that it is often not worth the management and administrative
time that is involved in trying to source grant-aid for R&D projects.

Government lacks Understanding of the Importance of R&D

A view was expressed by a small group that notwithstanding the resources that are being put
into R&D schemes and initiatives, the government does not have a clear understanding of the
role and nature of R&D activity. Consequently there is no strategic perspective on R&D
funding.

Focus of Government Support for R&D is Biased in Favour of Research Rather Than
Development

A number of respondents argued that projects with an emphasis on pure and basic research
tend to get favoured more than development projects which are of more direct and immediate
benefit to industry. The reason for this, according to some, is the influence which the higher
education sector exerts when funding becomes available.

Government should not intervene in Business Sector R&D.

Contrary to the first theme explored above, a minority of respondents feel that government
should not intervene in business sector R&D. Government should concern itself more with
reducing taxation and providing the environment that will encourage greater private sector
investment.
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Appendix A
Selection of verbatim quotes on the role of government in supporting R&D

RISK ATTACHED TO R&D IS SO HIGH THAT GOVERNMENT MUST PROVIDE ACTIVE
SUPPORT.

e "R&D can be very costly initially. The availability of government assistance can very
often be the spur to get a company to progress product development and make further
investment."

Irish-owned food company employing 100+ persons

e "R&D can involve long-term projects which may not be of immediate commercial
value, and so can be difficult to sustain financially. More government funding would
enable such research to go ahead which may be of benefit to the industry in general.”
Foreign-owned food company employing 100+persons

e "Innovation and product development are essential to the viability/success of any
profitable business. Irish companies by and large fall into the category of SME, and
lack the resources within to sustain a high level of new product development.
Therefore support from the State is vital and will be well rewarded."

Irish-owned food company employing 100+persons.

e "We can see that if we could fund our development ideas we could make the best
software in the world in our area. The level we can afford makes us move slowly and
the country does not experience the possible economic spin-offs. State money would
be desirable and well spent.”

Irish-owned software company employing less than 50 persons.

e "Imperative that government supports R&D in industry as normally it is at its most
applied when undertaken by industry. Irish companies must compete with countries
offering much greater funding and support services."

Irish-owned engineering company employing less than 50 persons.

e "Grant-aid does help attract R&D projects to companies like ours where it might
otherwise have been carried out elsewhere. We received grant approval for R&D
expenditure in 1990 that underpinned several projects up to this date. We are now
investing in a full CAD/CAM system to accommodate increased R&D activity."
Foreign-owned engineering company employing less than 50 persons.

e "Supporting the growth of R&D helps increase the technology base making it attractive
for multinationals to invest in Ireland. Furthermore it has the effect of creating an
environment whereby our highly qualified young professionals can gain meaningful
employment without going abroad or alternatively attracting those that have left back
home."

Foreign-owned electronics company employing 100+ persons.

e "From an overall business perspective, the role of the government is critical. Given our
area of operation, it is crucial that we stay at the forefront of technology in order to
retain our competitive edge. As a developing company, the funds available solely from
the company to finance R&D activity are of necessity very limited. We were not in a
position to maintain R&D levels in 1994 for example.”

Irish-owned software company employing less than 50 persons.

e "Without government support we would be unable to attempt R&D to the degree
necessary to supply machines on the home market and the export market. We must
keep ahead of competition from abroad and R&D is of utmost importance and
government support on an ongoing basis is very necessary."

Irish-owned engineering company employing less than 50 persons.
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"R&D generally provides profit in the long term. In the short term the company must
bear the risk that the R&D will be fruitful. In many cases the risk is too great for
companies to bear and it is only by financial incentives from government that
companies can be induced to establish an R&D department.”

Irish-owned ceramics company employing 50-99 persons.

"Government must support R&D financially. With the streamlining that has taken
place, all State agencies are now co-ordinating their efforts to help companies in R&D.
My experience to date suggests optimism for the future in this regard.”

Foreign-owned food company employing 100 + persons.

"From these small beginnings we have been pushing for a growing involvement in
group R&D activities. We consider it to be a very positive reflection of our
achievements to date that our Group is giving serious consideration to our growing
involvement in these activities. It is very important, therefore, in the face of competition
from other regions that the government encourages the development of R&D facilities
in Ireland by way of financial inducements. Longer-term, Irish companies may not be
able to compete with low labour cost countries. Our ability to handle high tech projects
will provide future job security and growth."

Foreign-owned engineering company employing 100+ persons.

INCENTIVES ARE NOT FOCUSED ENOUGH ON THE SECTORS THAT NEED TO
INCREASE THEIR R&D CAPABILITY.

"There is not very much awareness of the amount of R&D that goes on in the clothing
sector. Assistance is needed to support the high level of R&D which is ongoing.
Irish-owned clothing company employing less than 50 persons.

"The R&D difficulties of smaller industries are not being addressed. Educational bodies
should be further encouraged to participate in development work with the smaller
established firms."

Foreign-owned food company employing less than 50 persons.

"For our company the help received from Forbairt has made it possible for us to
develop equipment whose impact will only start to show in the next few years. The
trend of reducing funding from government bodies towards R&D is worrying since
small companies often do not have adequate resources for R&D but do need R&D for
their growth and survival."

Irish-owned engineering company employing less than 50 persons.

"Focus should be on financing small companies with potential. Large companies have
other sources of finance. Industry R&D initiative was wasted on multinationals."
Irish-owned electronics company employing less than 50 persons.

"Totally inadequate as far as we are concerned. IDA/Shannon Development schemes
‘switch off’ before research is completed. EU finance for R&D seems to be specially
structured to prevent small indigenous firms such as ours from any access to their
punts (Measure 6 - CRAFT etc.)."

Irish-owned engineering company employing less than 50 persons.

"I believe that government support is absolutely essential to smaller industries
supporting 10-50 employees. When companies become profitable funds given by
government agencies should be returned. Large profitable organisations should get
limited funding if any. It is important to remember that the government provides
excellent facilities to companies requiring R&D and testing through Forbairt and the
academic institutions."

Irish-owned construction company employing 100 + persons.
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e "The government has paid lip-service to R&D. The administrators of the R&D initiative
had a poor understanding of the projects submitted and were influenced by the larger-
scale projects."”

Foreign-owned chemicals company employing less than 50 persons.

e "Small companies cannot get products to market sufficiently rapidly without assistance.
Specific companies in specific subsectors only should be supported. At present time
there is no government policy in place supported by funds. Industry R&D initiative was
poorly administered - relatively incompetent personnel.”

Irish-owned engineering company employing less than 50 persons.

e "R&D expenditure is an essential part of any electronics business just to stay alive.
Growth requires additional funding for experimentation with new innovations which by
definition are high risk. If indigenous industry is to grow significantly and provide jobs
this high risk R&D investment will have to be given close to 100% R&D support.
Companies cannot risk even the 50% contribution to such projects. They must still
improve existing products to exist. Note the allocation of Measure 6 funds to
multinational and large companies are ridiculous in the above context."

Irish-owned electronics company employing less than 50 persons.

TOO MUCH BUREAUCRACY ATTACHED TO THE DIFFERENT SCHEMES AND
INITIATIVES.

e "It has negligible impact. Grants are more trouble than they are worth."
Irish-owned engineering company employing 100+ persons.

e Government grant system too cumbersome. For companies once a project is
approved funding should come by retaining a percentage of PAYE/PRSI to be paid.”
Irish-owned software company employing less than 50 persons.

e '"There should be a "level playing field" and bureaucracy should be at a minimum. To
date our company has not received any R&D grant assistance - the prior approval
bureaucracy is a waste of management time - the system is geared to the "grant
holics", not to those who genuinely use R&D as an essential tool to survive and grow."
Irish-owned engineering company employing 100+ persons.

e "Government bodies adopt a very safe/cautious stance regarding assistance with R&D
activities; attitude seems to be to act as a damper on proposed research in order to
avoid having to fund any project that does not show an almost guaranteed success
probability."

Irish-owned engineering company employing 50-99 persons.

e "Very poor. Measure 6 improved matters. Most effective solution may be allowance of
tax credits against R&D expenditures as proposed by IBEC. Otherwise, we are at a
serious disadvantage vs other European locations where we have major markets."
Foreign-owned chemicals company employing 100 + persons.

¢ "In most jobs requiring R&D the administration work required for grants is not worth the
time because of the particularly small amounts involved. However all the small R&D
jobs lumped together are significant. On larger jobs An Bord Trachtala have given
significant help."
Irish-owned plastics company employing less than 50 persons.
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GOVERNMENT LACK UNDERSTANDING OF THE IMPORTANCE OF R&D

e "The government has shown a lack of understanding or a will to ignore how vital R&D
is to industrial development. Only with the push from the EU are they starting to show
an interest."

Irish-owned chemical company employing less than 50 persons.

e "Government should focus R&D at 3rd level institutions to ensure that it meets industry
needs - at present universities and industry are not well enough co-ordinated in our
sector and we do not have a full picture of 3rd level R&D."

Irish-owned engineering company employing less than 50 persons.

e "l understand that for government assistance in the development of a new product
they receive a certain percentage payback from the stream of future revenue from the
new product. This is not acceptable to us. | have heard that Mercedes receive 30% of
their total R&D from the German government. Government have no awareness of the
increasing substantial job creation potential of R&D in Irish industry. They should
completely change their approach to R&D funding."

Foreign-owned engineering company employing 100+ persons.

o "The government R&D budget is pathetically inadequate both to industry and
university sector. There is far too much politics and lack of honesty, merit and
transparency in the distribution of what funding is available. The Civil Service has far
too much influence in budgeting and distribution. A system of independent
reviewers/talent spotters/ linkage creators should be set up and paid only on
performance. University Basic R&D is a vital national resource and the government
should fund this heavily. They should also pay entrepreneurs to assess this research
for exploitation potential.”

Irish-owned engineering company employing less than 50 persons.

e "Policy not clear to us. Seems to lack focus. Patent/copyright protections should be
reviewed on EU wide basis. Greater tax incentives for R&D should be considered."
Irish-owned plastics company employing less than 50 persons.

e "ltis vital that firstly the government acknowledges the importance of R&D especially
for a country like Ireland. R&D is the one path that has the potential to improve the
unemployment situation. Look at the importance Japan and America puts on R&D."
Irish-owned software company employing less than 50 persons.

e "R&D is seen as the life blood of our industry and its part in job maintenance and
creation cannot be overstated. Government support for R&D can only be welcomed
and encouraged. If the benefits of R&D were fully appreciated by government they
would increase their support tenfold.”

Irish-owned engineering company employing 100+ persons.

FOCUS OF GOVERNMENT SUPPORT FOR R&D IS BIASED IN FAVOUR OF RESEARCH
RATHER THAN DEVELOPMENT.

e "The challenge to government is not to be duped by academia into allocating, at the
expense of the industry, funding to be used by their own institutions. Indigenous
industry has little formal R&D, however, there is significant activity on an ongoing
informal basis."

Irish-owned packaging company employing less than 50 persons.

e "Not channelled correctly - too much to third level institutions."
Irish-owned electronics company employing less than 50 persons.
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e "ltis our view that funds granted through government for R&D into specific areas are
more likely to be secured by consultants or universities etc. than by companies who
may already have experience (practical) in specified area."

Irish-owned plastics company employing less than 50 persons.

o "Government support is essential. Far too large a proportion of EU funds are taken up
by the State (Universities/RTCs etc.). These institutions know how to write proposals -
industry needs help in this area."

Irish-owned engineering company employing 50-99 persons

e "Far too much support is given to universities and research institutes whose work may
never be applied.

e More support should be given to applied R&D."
Irish-owned services company employing 100+ persons.

GOVERNMENT SHOULD NOT INTERVENE IN BUSINESS SECTOR R&D.

¢ "Industries should set aside resources to fund its own R&D and remain independent of
the government.”
Foreign-owned engineering company employing less than 50 persons.

e "l think main role should be in support of university/research agency facilities to
provide basics of R&D, leaving specific sales related research in hands of individual
firms."

Irish-owned food company employing 100+ persons.

o "l believe government’s only role in industry should be less taxation. No other role is
required."
Irish-owned plastics company employing less than 50 persons.

e "Government involvement in funding R&D in industry is not necessary - a business
shouldn't require incentives to invest in the fundamental "lifeblood" of its existence."
Irish-owned engineering company employing 100+ persons.

e "Under the existing regime, there is a confusion of agencies seeking to direct
companies as to how they should run their business, including R&D. These agencies
cost money. A direct tax rebate of 25% of R&D expenditures, deductible directly from
corporation tax might be a better road to go. This would make concrete the
government’s duty to encourage R&D and re-investment.”

Irish-owned clothing company employing less than 50 persons.

e "The government should try to govern. It should stay away from private enterprise."
Foreign-owned engineering company employing 50-99 persons.
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Appendix B

Methodology employed in R&D surveys

1. Definition of Survey Population The survey population of the biennial "Survey of
Technology" in the business sector has been traditionally selected by a two-stage process:

(i) A full census of all manufacturing companies is carried out every 5 or 6 years asking
companies to indicate whether or not they spend money in-house or externally on R&D, or are
involved in technology transfer activities. Companies responding positively to either of these
questions form the core for future surveys. The last full census was carried out in 1988.

(ii) For every survey the ‘core’ list is supplemented by companies known to be involved in R&D
activities in the year in question. The sources of these supplementary companies are:

e Recipients of SFADCo / Forbairt / Udaras na Gaeltachta R&D grants;

Participants in research schemes such as the Higher Education Industry Co-operation
Scheme and the Applied Research Programme;

Participants in EU Framework Programmes;

Campus companies;

Clients of PATSs;

Recipients of Measure 6 funding (1993 only).

An additional element was introduced for the 1993 survey, arising from the 1992 Survey of
Innovation in Irish Manufacturing Industry, which was directed to all manufacturing companies
employing more than 10 people. Respondents were asked, inter alia, about their R&D
activities. This survey was also used as a source of company names for inclusion in the 1993
survey of technology.

2. Survey Method and Response Rate

A postal questionnaire was sent to over 2,000 companies in June 1994. Prior to posting, each
company was contacted for the name of the person to whom the form should be sent.

A series of follow-up phone calls was initiated one month after the questionnaires were
despatched. Field-work finished in December 1994 with an overall response rate of 70%.

Since December extensive cleaning and checking of the data has taken place. Estimates have
been made for those companies known to be R&D performers but from which no replies were

received, with all secondary sources of information being trawled to provide the information on
which to base them.

3. Comparison with 1991 Survey

Every effort is made to ensure consistency in survey populations from one survey period to
another. The 1992 innovation survey, however, acted as an effective census of manufacturing
industry and enabled the base listing of R&D performers to be updated.

In common with the experience of other countries the innovation survey identified a large
number of relatively small companies, whose R&D activity had not been included in the 1991
survey. This exclusion was due to one of two factors:

e they were not involved in R&D in 1988;
e they are companies which started-up in business since 1988.
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Thus, the 1993 analysis includes companies which were not included in the 1991 analyses.
Table A-1 summarises the impact these companies have on the 1993 data.

Tahle B-1
1993 Business Sector R& D Expenditure by Type of Respondent

£m ¥ Total
Companies which were BED performers m 1991 18 a1%
Companies not meluded in the 1991 survey 53 19%;
Total 271 1005,

The total number of new performers in 1993 is 239, but 106 large spenders (>£100,000)
accounted for £45m of the £53m.
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Appendix C

Tabular Data from the 1993 Census of R&D Performers is available from the
Evaluations and Indicators Department of Forfas.
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