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SUMMARY

2.1.

Findings

Description

(Section 3)

of High Tech Ventures

The study focuses on high tech ventures associated with emerging
technologies such as micro-electronics,
and bio-technology.
It
excludes technology based process industries
manufacturing
commodity-type
products.
High tech ventures are characterised by extremely rapid growth in their
initial development phase.
This arises from their association with
rapidly growing market segments where demand outpaces capacity.
Growth
positions are maintained by means of substantial investment in R & D
and by effective marketing and product strategies.
Typically a mature
high tech venture would devote 10 - 15% of sales turnover to R & D,
equivalent to several thousand pounds per employee.
This level of
R & D expenditure would be several times greater than industry averages.
R & D can be a high tech venture's second largest expense item and
during its formative years, can exceed reported net profits
by a substantial margin.
During the pre-production
phase the level
of investment in product development can range from IR£O.5M up to, say,
IR£10M.
In spite of substantial R & D expenditure the ultimate success of a high
tech venture is determined by straight forward commercial issues related
to the qual ity of management, the success of marketing programmes,
acceptance of products by customers etc.
Other crucial ingredients
for success include the company's competitive position;
the emphasis
given to selling and distribution; the scale and manner in which
the start-up is funded; and the level of market entry barriers.
Although successful high tech ventures can offer very attractive returns
to investors, the funding of high tech start-ups is extremely risky
and most projects in their earl ier years tend to rely almost entirely
on equity funding and trade creditors.
It is not uncommon for investors
in a high tech venture to have to write-off almost their entire investment during the venture's R & D phase and then to be asked to advance
further funds to facilitate the purchase of stocks, equipment etc for
initial manufacturing.
In spite of the inherent risks, investors are
attracted by high tech in the hope that thei r successful investments wi 11
more than compensate for the inevitable failures.
Emerging high tech ventures must take special account of many factors.
including the importance of securing a market/technological
niche;
the
need to take long term views on product development and finance;
the
threats of alternative technologies and major competitors;
and the
importance of establ ishing an international perspective at an early stage.
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Development

of High Tech Enterprise

Abroad

(Section 4)

Certain areas in the US such as Sil icon Valley have in recent years
been popularly identified with high tech.
In real ity these centres
have been engaged in technological development for almost three decades
and have, over time, built up a substantial infrastructure, resources
and expertise.
Outside well known technological centres the emergence
of other technological zones close to industrial and university complexes
in the US has been slow with most progress occurring only within the
past five years.
In considering the development of high tech in the US, the role played
by the Federal Government in procurement and funding R & D'is critical
and accounts for about half the national R & D effort.
Measures are
continually being introduced by Federal Government to extend and improve
technological innovation either by direct intervention or by creating
suitable environments.
Some universities play active roles in the
commercialisation
of technology but many perceive their roles as purely
educational.
Nonetheless joint industry/university
research centres
are now emerging throughout the US to pursue specific commercially
orientated research objectives.
Given the free market cl imate in the US, it is not surpriSing that
substantial private capital has been invested in high technology.
Investors include entrepreneurs, private individuals, financial
institutions, industrial ,corporations and venture capital ists.
Although
the main sources of finance for high tech ventures are private investors,
trade creditors, borrowings etc, the venture capital movement is expanding
according as funding requirements of ventures increase and their markets/
technologies become more complex.
Venture capital ists are essentially
experienced business managers who play active roles in the development
of their investments.
Their approach is far removed from the traditional
stance of investment managers.
Including Smal I Business Investment
Companies, there are several hundred venture capital funds in the US.
Some have been extremely successful in attracting substantial funds from
institutional and other investors at the same time as Iinking up with
ventures with exceptional growth prospects.
Supporting the substantial R & D effort is the existence of a large home
market and the availabil ity of substantial risk capital.
The existence
of tax breaks for investors, the strong capital ist system, together with
a pro-business cl imate are important factors contributing to high tech
innovation within the US.
Outside the US, the most striking progress in developing high tech
industry is occurring in Japan.
This country's strategy is shifting
from appl ied engineering and product development towards more fundamental
research in key technologies.
This is supported by strong Government
intervention, collaboration between companies, and, perhaps more importantly,
by imaginative long-term planning by busi~ess strategists.
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Within Europe, the most significant progress in high tech industrial
development
is probably occurring in the UK where the present
Government has introduced many measures to liberal ize and improve
the cl imate for high tech industry.
Progress is also occurring in
France where high tech is closely linked with a few major national ised
industries involved in defence, industrial and consumer electronics.
As a result of collaboration with publ ic sector organisations high
tech industry in Denmark has developed a strong and special ised
industry base which has allowed it to compete effectively in
international markets.
Aside from initiatives
in indivLdual countries, considerable emphasis
has been placed on pan-European programmes mainly under the auspices
of the EEC.
These have developed as a consequence of the failure of
individual member countries to stem the tide of high tech imports
into the Community.
The main objectives of these multi-lateral programmes
are to ensure that Europe acquires a stronger technological base for
strategic as well as socio-economic
reasons.
Most developed countries
and programmes to foster
these attempt to remove
from there, to create a
particularly
in relation
Current

Irish Policies

appear to be evolving national strategies
high technology.
In the first instance
obstacles within the existing environment and,
favourable cl imate for technology development
to R & D, finance and entrepreneurship.

(Section 5)

Over the past decade, Irish pol icies for industrial development have
concentrated on providing financial inducements in the form of tax
breaks and grants"to new industries.
This expensive programme has
not succeeded in stemming the industrial job losses caused by two
major international recessions.
However it has been effective in
creating a foreign industry base which in part has counteracted the
substantial job losses in indigenous industry.
For the future
Ireland's irdustrial policy must be directed at extending and deepening
the foreign industry base whilst simultaneously
supporting traditional
industries with export potential and creating an indigenous manufacturing
sector based on new technologies.
Through the IDA, the State has provided substantial funds to industry.
In 1982, the IDA's capital expenditure, equivalent to £700 per person
employed in industry, was almost exclusively related to fixed asset
formation.
By contrast grant aid for research and development was
less than 2% of total expenditure and equivalent to only £17 per
manufacturing
employee.
Total expenditure on industrial R & D was about £49M in 1982, equivalent
to less than 1% of industrial output and about £250 per worker.
These
estimates would be halved if only product as distinct from process
development
is included.
By international standards this level of
investment in R & D is extremely low.
The State directly and indirectly
finances about one-third of all industrial R & D.
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Under 2,000 people are directly involved in industrial R & D.
Almost 80% are directly employed by industry with the balance
working in universities and State agencies.
Only about one third
of the manpower within State agencies providing
technical
services is involved in industrial R & D.
In the case of the
universities, only about 10% of researchers' time is devoted to
R & D for industrial cl ients.
This low percentage results from
the traditional isolation of universities from industry and a
failure of industry to value and foster closer Iinks with universities.
Financial investment in Ireland is directed mainly towards property
and Government stock rather than to manufacturing
industry where
the returns are perceived to be unattractive
in relation ~o the risks
involved.
It is left to the State, through the IDA, and the banks
through commercial lending, to provide most of the finance required
by both new and established industry.
The use of borrowed money
with its associated repayment commitments is completely unsatisfactory
as a means of financing high tech ventures.
These must be adequately
capital ised from the outset and must be able to secure successive
rounds of equity finance to support growth and expansion.
Presently
this type of finance is scarcely avai lable in Ireland because of an
unwill ingness of private investors and institutions to divert funds
from other more attractive investment media.
Although the IDA's
Enterprise Development Programme has improved the climate for risk
taking by entrepreneurs there has been little evidence of support by
financial institutions save where their loans have been guaranteed
by the IDA.
Whilst several sources of development equity exist, no
bona fide venture capital industry exists in Ireland.
Foreign industry in Ireland exports most of its output.
Indigenous
industry still concentrates on the home market.
In spite of the
best efforts of State agencies the level of State resources devoted
to export development, £70 per manufacturing
employee per year, is
low and this does not appear to be supplemented by any significant
contribution by industry.
In recent times proposals have been made
to improve the resources devoted to exports.
Firms in the high tech
area" in pa~ticular must be encouraged to recognise that exporting and
the acquisition of the necessary expertise are crucial.
In the past few years State agencies and educational establ ishments
have been fostering and promoting the concept of entrepreneurship.
Although entrepreneurship
is not new to Irish society, a unique feature
of current activities is its association with manufacturing,
technology
and significant employment creation.
These efforts to encourage entrepreneurs and innovation contrast sharply
with the taxation cl imate which penal ises personal enterprise and
disregards the importance of above average rewards for exceptional
risk and effort.
In many respects the tax system direcily counteracts
the Statels role in job creation which is based on the provision of
non-repayable grants and tax based incentives.
In almost every area
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of savings there are tax breaks available to individuals except
for direct investment in the manufacturing sector.
The system
even extends to taxing employment at a rate which could be viewed
as completely neutral ising the incentives provided in other areas.
For most people Iiving in Ireland the tax system must be accepted.
However for a minority with internationally recognised skills as in
high technology, relocation to a more acceptable tax environment is
a real option.
Likewise it is difficult to see talented individuals,
as distinct from companies, locating themselves in Ireland to develop
job creating enterprises.
As part of our study we surveyed a wide range of respondents from
industry, State agencies and the highereducatior.
sector. Whilst many
of their views are incorporated in other parts of this summary, a few
of their comments are worth singl ing out as follows:
most respondents bel ieved that there is no indigenous
high tech industry sector of any economic significance
in Ireland.
They estimated that there are about forty
indigenous high tech companies with a total employment
of 400 plus (a fraction of one percent of total
manufacturing employment)
they were extremely critical of the level of R & 0
undertaken by Irish industry and saw little prospect
of improvement without radical changes in the roles of
industry, the higher education sector and Government
the fiscal/financial cl imate was considered to be
completely unsuitable to the devel~pment of technology
based·ventures
whilst some agencies, most notably the lOA, were bel ieved
to be performing crucial tasks, the support from other
agencies was viewed less enthusiastically.
Concern was
expressed about the multipl icity of agencies, their
recent expansion and their capacity to provide adequate
help to industry.
Most respondents rated the prospects of developing a vibrant indigenous
high tech manufacturing sector as being poor or very poor mainly on
account of the limited home market, the repressive tax system, the
absence of risk finance, an unfavourable business cl imate and poor
Government direction and support.
Existing

Indigenous

High Tech Industry

(Section 6)

Depending on the definition of high technology used, we estimate that
there are 20 to 40 indigenous high tech manufacturing enterprises in
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Ireland with a total employment of between 400 and 800 people. Most of these
firms are located in the electronics sector.
Based on the rate of
company formation and the growth in
employment,
the underlying
rate of job creation is about 200 jobs a year.
Almost without exception the companies are very small with
the largest possibly employing only one hundred people.
Whilst most
companies concentrate on a narrow product range, they export about half
their total output and several of them employ export sales staff.
Some companies are encountering difficulties particularly in the areas
of product development and finance.
It is doubtful whether very many
of them have either the capacity or the desire to expand significantly.
Almost without exception the companies were "green-field" start-ups.
As part of the study we also obtained the views of several entrepreneurs
who had recently launched high tech ventures or were on the point of
doing so with a potential to create 300 plus jobs within 3/4 years.
Generally their opinions coincided with the views of our other respondents.

'2.2.

Recommendations

Developing

an Indigenous

High Tech Sector

(Section 7)

High tech cannot be viewed in isolation from the rest of industry.
Many
areas of industry, commerce and administration are on the verge of a
technological revolution and eventually all sectors of industry wi 11 be
high tech.
This transformation, stimulated by the emergence of
cheaper and more powerful microprocessor devices, can be seen as both
'an opportunity and a threat.
If Ireland does not develop the specialist
high tech skills and new industries to participate in these changes
then it is difficult to see how industry at large can adapt and remain
competitive.
Likewise, if the environment to create indigenous high
tech industry is unsatisfactory
then it is also 1ikely to be unsuitable
for lower technology industries.
To quantify the level of resources and effort required to develop a
meaningful high tech industry sector, we have considered certain job
targets.
To create about ten thousand jobs in indigenous high tech
industry by 1994, the existing high tech employment base would need to
expand at an annual rate of about 35%.
Allowing for a proportion of
failures we estimate that about 250 new enterprises ranging in size
up to several hundred employees must be created by 1994.
The top ten
companies could employ half the targeted employment level.
In
financial terms the sector~ output could be £340M by 1994 at current
prices with possibly three quarters being exported.
To support this
level of exports, the two hundredor so successful firms could directly
employ up to 100 overseas sales personnel - as many as CTT presently
employs in its overseas offices on behalf of all Irish industry.
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The level of R & D expenditure by the proposed companies needs
to be fifteen times the current average for Irish industry.
The number
of R & D staff employed in these companies would exceed the total
existing R & D manpower in Irish industry and is similar
to
the combined research manpower within Irish universities.
The total capital employed by the sector could exceed £200M by 1994.
Accepting that bank borrowings are not suitable for high tech ventures
then the main sources of the funds would be investors, retained earnings
and State grants.
When the aggregate levels of finance required are
annualised the funding requirements could be as high as £23M for private
investment and up to £12M for State grants.
By contrast only about
£2M a year is presently provided by investors to high tech-projects.
The projected level of State grants can be compared with total grant
approvals of £3.4M in 1982 under the IDAls Enterprise Development
Programme.
Possibly a more pressing requirement than finance
relates to the need to identify and support the several hundred
entrepreneurs
to develop and manage the proposed new ventures.
Given
the rate of high tech venture formation in the recent past we bel ieve
that it wi II be necessary to attract emigrants and others with requisite
ski lIs and experience to Ireland to set up many of these ventures.
Overall it appears that the level of resources and support given
to indigenous high tech industry must be increased by a factor of 5 to
10 times above present levels if the suggested targets are to be
real ised.
Against this background we conducted a strategic assessment of the
strengths/weaknesses
and threats/opportunities
relating to indigenous
high tech industry.
Having balanced many factors we have concluded that as far as high
tech is concerned the present industrial structure is unsatisfactory
mainly due to an absence of any existing high tech industry base aside
from foreign companies.
Notwithstanding
the output of graduates from
universities etc there is a shortage of the commercial and technical
experience on which a high tech sector can be based.
This
difficulty is exacerbated by the gulf between industry and the universities.
Irish industry has traditionally placed a very low priority on R & D
with the result that no comprehensive
infrastructure to support an
intensive and effective R & D programme exists outside a few special ist
areas.
Because Ireland is a "low tax" location, there is little incentive
for foreign industry to conduct
R & D within their Irish operations.
Our home market base is inadequate to support the development of an
indigenous high tech industry unless the Governmeni and its agencies
develop progressive procurement policies.
These woutd rillow industry to
develop and test new products in a relatively uncompetitive environment
as exists in other countries with large defence related industries.

11

Given our geographic position and restricted home market, indigenous
high tech enterprises will be obl iged to enter very competitive
export markets almost from the time of their formation.
Whilst the financial incentives provided by State agencies are
extremely attractive they are primarily geared to fixed asset formation
associated with production units.
As presently constituted they
are less attractive to high tech start-ups which in their initial
years are mo~e akin to service-type
industries.
However, it is
probably a simple.matter to repackage existing grants in a suitable
form for high tech industry.
Risk capital which is one of the most
important single ingredients required to develop indigenous high tech
industry is almost non existent mainly on account of fiscaJ pol icies
which fail to recognise the risks associated with manufacturing
enterprise.
It may be argued that our review of strengths and weaknesses has
been overcritical and ignored many positive factors.
It was
conducted from a perspective related to high technology enterprise
development and the real ity is that this type of industry barely
exists in Ireland.
However, we have identified a real asset in
the shape of suitably modified State grants and a latent strength
in the output of graduates etc from our universities and the prospect
that these institutions might play more active roles in industrial
development
in the future.
Whilst high tech might threaten establ ished industry, it presents an
extraordinarily
favourable opportunity to new industries which have
the technical and commercial abilities to identify and exploit product/
market niches.

~opoScd

POI i~i~s and St~3tegies

(Section 8)

In applying pol icies and strategies to developing high technology, it
is important to appreciate that a high tech industry could develop as
a result of diversification
activities by existing medium/large
indigenous conpan ies ; through forward/backward
integration by existing
low technology companies of all sizes;
through the growth of existing
high tech companies;
and by intense start-up activity.
Our recommendations
1.

on future national

strategies

ar.e summarised

below:

As no coordinated. national pol icy and strategy relating to technology
exists it should be developed with the assistance of existing
institutions and agencies supported by an international board of
experts and a national committee representing the main interests.
To give credence and a sense of urgency and commitment a senior
Government minister should assume special responsibility for
technology and its coordinated development.
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2.

State support services to high tech ventures should be channelled
through one agency, namely the IDA, which would have the overall
responsibility together with the expertise necessary to apply
policies and strategies at industry and firm levels.

3.

State support should be selectively appl ied and centred on the
use of grant schemes which must be adjusted to reflect the
particular needs of high tech ventures in their initial phases
of development.
The activities of IDA offices in selected
overseas locations should be extended to provide direct assistance
to indigenous high tech ventures.
As far as possible State grants
for services and assistance should be channelled directly to firms
rather than through agencies.
The State should also ~ctively
support and fund the development of technically advanced products.

4. Possible market/product/technology

niches should be identified
in sufficient detail at national level to enable specific pol icies and
strategies to be pursued.
These should take account of resources,
competitive position and costs/risks and as far as possible the
selected niches should be mutually supportive and complementary.

5.

The direction of research efforts by universities should be
orientated towards the identified niches;
"centres of excellence"
should be establ ished; and industrY/education
interaction should be
greatly improved.

6.

To mobil ise the necessary managerial expertise, attempts should
be made to encourage proven entrepreneurs and senior technical/
commercial managers to locate in Ireland by conferring on them
an especially favourable tax status.

·7.

To induce greater private investment in industry a range of tax
incentives covering capital gains, options and personal investment
allowances should be introduced specifically to encourage new
investment in industry.
Investor protection will be required to
cover transactions on an over-the-counter
stock market which could
emerge alongside the Stock Exchange.

8.

Sustained efforts should be made to improve the infrastructure
and environment for industries which are expected to develop
by competing effectively in international markets.
Consideration
should be given to a voluntary scheme whereby larger organisations
could provide direct administrative support to emerging growth
companies.

The main basis for these recommendations
is that no national pol icy on
technological development exists in practice and that the present
environment is in any event unsuited to nurture and develop indigenous
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high tech ventures.
Unless and until there is evidence that the issues
underlying our recommendations are addressed, it will be exceedingly
difficult for indigenous high tech manufacturing
to apply effective
strategies.
Given this overriding qual ification the strategies which
might be appl ied by individual high tech ventures can be discussed.
In several respects existing companies may be in strong positions to
deve 1op with in the high tech. a rea.
However, because they will be mov ing
into new technology/market
areas, they will still need to adopt many of
the strategies util ised by start-ups.
When a venture is being formed the fundamental issues to be addressed are
the identification of the target market niches and product areas;
a
thorough examination of the competitive advantages of the venture;
and
the mobil isation of the technical and commercial resources.
In high tech, product and market development must be addressed simultaneously.
A basic strategy must be developed which strengthens the
venture's competitive advantages in relation to technoloqy and marketing
and which emphasises the original ity of products, technologies or
appl ications.
For a high tech venture to acquire a meaningful
competitive advantage there exists a cost threshold of at least
£150,000 or five man years of development effort to be undertaken by
qual ified staff with relevant industrial experience.
For the purposes of understanding the key financial issues we developed
a computer model to simulate a successful start-up during its initial
five years of operations.
The model was targeted
to achieve 200 jobs
and sales of about £5M in its fifth year.
To support this venture
total funds of £3M would be required - £16,000 per job - including State
grants of £1. 1M which incorporate over £0.5M of R & D grants.
The
average grant per job is low by current standards because of the labour
intensive nature of the project.
Initially we restricted borrowings to just 10% of shareholders funds.
By the fifth year sufficient cash had been accumulated
to fund further
capital investment and provide sufficient working capital for continued
expansion.
Although a cumulative net loss arose during the first three
years, a healthy profit was achieved in year five.
The model was rerun
w lth just one significant
change to reflect more typical financial
arrangements.
A repayable loan of £900,000 was introduced to supplement
a reduced level of investment by shareholders.
The consequences of
having to make interest and capital repayments made the venture unprofitable,
raised the chances of failure to an unacceptable
level and diminished
the venture's growth prospects.
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The moral and strategy implicit in this exercise is that high
tech ventures must be adequately funded without recourse to bank
borrowing.
As the funds required,even after taking account of
generous grants,are outside the range of most entrepreneurs,
they
must devise strategies which reduce initial funding requirements
to the lowest possible level consistent with successful trading.
Even then it is Iikely that outside investors must be involved.
Fundamental to any venture is the need to undertake real istic
medium term planning not merely in relation to finance but on more
basic issues such as products and markets.
Without a clear vision
of future developments
in these areas it is virtually impossible
for a high tech venture to succeed.
- 2.3.

Conclusion

(Section 9)

Although this study concentrates on high tech industry, it recognises
the contribution which certain trad i t i ona l industries and foreign
firms can make to job creation.
If the environment is conducive
to the emergence of a high tech sector it will also favour lower
technology industries.
The latter will also benefit from the
existence and spin off opportunities created by a strong high tech
sector.
The development of a high tech sector represents a substantial
challenge to existing institutions and policies.
However, it must
be pursued on account of the sector1s importance in strategic and
socio-economic
terms.
In the long term a fai lure to develop the
sector could have impl ications far beyond the few thousand jobs
which might be directly forfeited because the sector failed to
ma te r ia lise .
High technology is a relatively new industrial sector which is
likely to create substantial business and job opportunities over
the next two decades.
Although Ireland suffers some disadvantages
in exploiting the s eIoppo rtun lt les , it is, in many respects, in
no worse a position
than many other countries
also
struggling to come to grips with high tech.
A failure to
address the problems and make real progress could result in Irish
industry fall ing inexorably behind its international competitors
with major consequences for employment.
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