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Preface by the Minister for
Commerce, Science and Technology

Science and Technology (S&T) and
the Policy Process
In the abstract, policy formation invaelves a

pracess of philosophical debate, policy analysis,
public consultation and examination of the prac-
tical implications before moving 1o decision and
finally to implementation. In the world of gov-
ernment, before proceeding to implementation,
debate and consultation are sometimes achieved
through the ‘Green Paper’ process. Concréte
decisions are then normally translated into a
White Paper, usually the precursor to the final
stage of implementation and, perhaps,
legislation.

The debate that preceded this White
Paper can trace its origins to the National
Economic and Social Council (NESC) and two
ecanomic reparts in 1992 and 1993 (Lars
Mjoset’s The Irish Economy in & Comparative
Instiutional Perspective and the Council’s Straregy
for Competitiveness, Growth and Emplayment). This
led to the stage of a more science and technolo-

gy-locused consideration by the Science,

(i

Technology and Innovation Advisory Council
(STIAC) culminating in its 1995 Repon — KMaking
Knowledge Work.For L - qnd;::_he Government's
deliberations and :uﬂsidmﬂii_hn of IS recommen-
dations. | would like 10 1ake this opportunity to
pay special tribute w Mr. Dan Tier!:leg.r and the
members of STIAC for their contribution 1o this
process. | would also like to thank John Travers
and the members of the Task Force, for their
thorough examination of the TIERNEY recom:-
mendations on behalf of the Government.

The STIAC process was consultative,
although confined largely to the immediate 36T
players: the scientific community, indusirialists,
and the public sector working in the 55T area.

It was the first totally indigenous, and
the most comprehensive ever, review of science
policy in Ireland. It achieved a valuable degree
of consensus among disparate parties with con-
flicting views. It was undertaken at a time of
increasing commitment of the @xpayers’ money
10 the area and of a growing international recog-
nition of the economic importance of science
and 1echnology, evidenced by the technological

revclution the world is now living throwgh.

5&T in the Modern Context

Science and technology have become central to
all our lives, in some ways obvious and in others
more surreptitious. One of the major themes of
the TIERNEY Report is the need for greater
awareness and raising of the general level of
appreciation of 5&T today. We need to develop
an ability at national level 1o feel as comforiable
distussing issues which have a sciemtific or tech-
nological angle as we do about popular culture,
literatwre and the performing arts. Therefore,
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A Framework for
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FAMOUS IRISH SCIENTISTS

Robert e (1627-1691)

Tl t influent ish-born scientist as Robert Bovle. He plaved a key mnt 0 Dart in et
h the experimental me which mic nice 15 based, At that time

. like Christiaan Huygens and

e lined 1 i nal® thinkers)
hogica oy Mg alome. oy the power of practical science, and
jlant leap fonwand
Micknamed "The son of 1 o try", Robert was born in Lismore, Co. Waterford, the youngest of
fourte: hildren. Afler a spell at Eton €

» Continent [asting six Vears, Robert began to take an in

Mading and sCemce. e mar

to his studies, He carried out

IMportant BT ies af the Fo
2 AMIIE o '-I"Z!:l"u'- !-\."I:i'll;ili'\ll'il_ AN thatl an u winnale Cat !
He was a y In London in and the next year he publehe: miost famous of his |-"-.1"-,' bBooks The
Scepfical Chyrmist s up of four elements - earth, air, fire, and water, instead
I 0 MOCE 1 o | i} W HE 1 (%]
- ¥

Va5 a5 acid-base ir

which states that, at constant temperature, the
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The Polcy
Formation Process










ing compliance and performance. A contractari-
an framewark offers this. It is a duality: a con-
tract of promise between voters and party (for
example, for security); and a comiract of pur-
chase, between government and providers of
means (in our example, the police) for certain
outputs (in this case, a low crime rate).

A switch towards seeing spending in
terms of purchasing outputs as cheaply a5 poss-
ble, which is to say at the lowest possible tax
rate, and away from measuring compliance and
performance as inputs, while attempting 1o mea-
sure efficiency, however defined, provides a
framework within which the dilemmas of collec
tivee action and wocial provision can be resolved.

Much of the reform of public policy for-
mation and public spending procestes undertak-
en in Ireland i recent years represents a compre-
hensive atempt to impose discipline, order and
dernocratic choice on the process of decision-
making within government, but within the con-
fines and subject to the requirements of a civil
sociely organied on the European social maodel.

For example, the application of global
limits by this Government on public spending
and borrowing, and its commitment o the
Maastricht guidelines, are avtempls o impose
logic, order and rationality on decision-making
in the public domain.

Partnership on the European social
model’ represents an attempt 1o limit conflict in
the economic arena and provide rules for sharing
the benefits of growth. The Department of
Emterprise and Employment, by the publication
of the strateqy document Growing and Sharing
our Employrment, provides a framewaork for the

pursuit of the objective of sustainable full
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employment over time, while the Forfas report,
Shaping our Fuiure, provides medium 10 long-
term goals and objectives for society and the
economy generally.

This White Paper falls within this general
framewerk. It represents, among other
things, a further advance in the process of
imposing logic and rationality, clarity of social
and economic purpose, and value for money
rules, evaluation and economy in one area of
public activity, science and technology policy.
This is appropriate given the scale, complexi-
ty and multiplicity of purpose in Exchequer
funding and support of science and research.

Science and Technology Policy Formation

Why is there in Ireland, as elsewhere, a large
and growing commitment 10 5&T spending?
There is no single answer. Obvicusly, employ-
ment creation is @ major factor behind much of
the funding and many of the spending pro-
grammes, particularly those of the industrial
development agencies = IDA Ireland and
Forbairt, SFADCo and Udards na Gaeltachta.

S&T spending has, in recent years,
become increasingly closely associated with sup-
port for industrial innovation. This White Paper
will have considerably more to say on the subject
of innovation in Chapler Twa,

Industrial innovation requires upgrading
of skills, the development and enhancement of
the stock of human capital which is clearly an
aim of 5&T policy. This 15 an objective that
underpins the Exchequer allocations to the
development agencies, including in this instance
FAS.









THE ROLE OF SCIENCE IN MY DAY TO DAY LIFE
Dr. Gary O'Toole, St. Vincent's Hospital

LT L o mié loday. | work a5 a junior
[ al Doct hi a avail af CT, MRl or Lra
LS 1 .'\._ 1M
i g noe and te 7y Ex tli 3 starts with a "Ward Round®, this
involves a discussion on all the previous days resuls for the patients, which are, of course, pr neatly for the doctors by the now ubig-
puter. All tests in hospital now arejordered by computer, confirmed on co r and results usually read by computer.
ot i it s ool by the phlebotomist, sent to the laboratory and, in | ced ina
schime whikch, in 2 SEi patient ¢, has an infectic
tior sample at a time' by a scientist looking down a microscope at each sample individoal-
ly, and t 30 ming | In 5t Vincent's Hospital,

tes, Put simply the compaiter

Imtensive Care Unit 1o the Laboratory, the nurses and doctors can expect to have a result back in under 3 mi

1 aid o medicine since the discovery of penicilling

o that has helped medigine. Technology y such a great degree that some operations

st the cor

1sions. Patients that had

s | cm b
CITL k

. Por 5 1 cAr i rise ARTE 1 e S
n the past, nece 1a 15 ¢m scar, are now doné using a tiny b
yperation done the old way, used o stay in woital for ab 10d he meihod they go
meE 2 ia w Uhat i virtually paimn free

1. Vincent's Hospital is the

by coctors, I

srabbing’ procedures, mow

imont Hospital, and hearts, in the

Surgery. Other organs now being transplantéd nclude Kidneys, in oes

50 close

irs thousands of *ransplant’ patients meet and compete in the World Transplant Games. People one

o dying n w compete over the 30 k race or the 11 chieverments and all thanks to the scientific
dvances and research tha taught us revent the'b

and it's not just the world of surgery, where | am presenily working, that has taken great strides thanks to science. Medicine too

j fre vanced res technigues. In no field is 1his more evident than the field of Oncology (Cancer Treatme Mow,
seanse of modern medicines, people are being cured of cancer more often. All cures are thanks to our ability to as small a5 a

yin drugs. There are millions of people world-wide alive today Decause Of

Chapter Two

science, Technology
and Innovation Policy

at the Level of the Firm

inn‘ovate vt introduce new things.
[Collins pocket dictionary]































FAMOUS IRISH SCIENTISTS

Chapter Three

The System of Innovation
in a National and

International Context







Introduction

The concept of a National System of Innovation
(M51) is increasingly being used by economic
analysts as well as science and technology policy
makers. The approach, based on the idea that
everything is related to everything elte, attempts
1o capture in a systemic way the underpinnings
and forces contributing (o the level of innovation
(o the lack of i) in the economy.

The concept i weated in some detail in
MESC Reports numbers 93 and 96 (The Irish
Economy in a Comparative Institutional
Perspective and Strategy for Competitiveness,
Growth and Employment).

Figure 1 shows the wide range of institu-
tional factors which impact on innovation. These
include communication and interaction within
and between firms, user-producer relations, the

education, training and incentive systems and

formal research institutions. It follows that inng-
vation involves all aspects of bringing an innova-
tive idea into the market. Technology is a very
important aspect but there are other factors
including design and marketing which contribute
im this area.

TIERNEY defned the MNational System of
Innovation (M51) as *the collection of all institu-
tions and mechaniems (public and private) that
interact 1o stimulate and support innovations
in products and systems within the national
economy”. It went on 10 say that science and
technology are the main driving forces of
change and that knowledge, and the skills and
experlise 1o apply it. are the new driving foroes
of modemn industries and countries. The key to
suCcess in ranslating knowledge into successiul
innovation is the effectiveness of the entire sys-
tem. "It is not just RED, essential thowgh this is,

Figure 1 Diagram of the National System of Innovation
INNOVATIVE FIRMS
RED Performers
Technology Acquisition
Market Developrment
Hurnan Resource Development
EDUCATIONAL SYSTEM FINANCIAL SYSTEM I
Primary £ Secondary Venture Capital |
Third Level Risk Funding
Basic Research & Training Seed Capital
Vocational Training

GOVERMNMENT
Funding Innovative Activities
Performing RED and Technology Development
Fegulatory Activities

n



























cohesion and subsidiarity. All the Member States
can make a contribution, according to their
national strengths and opporiunities, o
European-wide competitiveness. We believe the
EU research affort should be community-wide
and unifying in nature - inclusive, not exclusive.
The EU Framework Programme, while
big in absolute terms, represents only 4% of
total Eurepean public research expenditure.
There is, therefore, an even greater challenge,
recognised in Maastrichl, 10 secure greater co-
ardination of national research priosities in the
Member States to produce a more coherent,
effective and truly Eurcpean effort. Ireland sup-
ports this and will participate fully in such effomns
and will put in place structures to maximise the

benefits of such co-ardination.

Every effort has been made in the many EU-
assisted research programmes developed in
Ireland to concentrate on investments with a
practical application and a reasonable expec-
tation of generating support from private
sources. There has been a recognition from
the start that Structural Funds will not last
for ever and that programmes must aim to
become increasingly self-sufficient. But such
is the long-term nature of many RED initia-
tives that full commercial viability is never
an option. With the major pelitical changes
within Europe in recent years, a radical shift
in the existing CSF system post-1999 is now
meore in prospect. Should this result in a
significant reduction in EU support for public
funding of science and technology, it would
put pressure on the national Exchegquer to
meet any shorifall.

The Information Society — an Agenda

for Discussion

The impact and implications of the rise of infor-
mation technology, the information economy
and the information society are enormous. The
following paragraphs set out some discussion of
some of the more major themes. They are prelim-
inary and discursive and intended 1o prompt
debate and discussion. They are included because
of the premium the information economy puts on
strong national systenns of innovation.

For most of the fifty years that the tech-
nology of the information age has been around
it has largely been neutral in terms of its employ-
ment effects.

In financial terms, for most of the peri-
od, its diffusion, spread and adoption has been
characterised by great waste, huge costs and it-
tle perceptible gain for the organisations adopt-
ing it Typically these crganisations were goverm-
mental or large commercial entities such as
banks and very big industrial concerns. In the
language of economics, information technology
has been hugely sub-optimal for most of the fifty
years that it hias been around.

Hewever, the last decade has seen histo-
ry reversed, Everything has changed utterly and
nothing remains the same.

The seminal change was in the shape of
the IT marketplace. The supply side of the mar-
ket became competitive and competition
changed things. Prices fell, innovation fourished,
companies were created and grew phenomenally
and in some cases died and in others, changed
their colours mare than once,

This competitive market proces: has

made information technology become all-pena-
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Implementation of Science,
Technology and Innovation Policy







CONFESSIONS OF A TECHNO-FREAK!

e ’ BT
r=t Kenny. BTE
il TR ¥ Wi

1 Fr Hirna - r s " ] - 1 i L % - B i 4 "
yint me at a machine, any machine, and | want 1o know what's inside, how it works. And it | was let, I'd take it apart,

atting it tegether again might be another mattert). | just can’t help it. People who don't know me might presume it's
cause | had a technologi on. But the fascination was there long befare an educated understanding. As a child,

wverything in the house that whirred or buzzed or crackled was threatened by my curiosity. A constant precccupation was

g construction of a perpetual motion machine, doomed 1o failure, Anempts to build electric batteries and electric moftors

nerished in confusion of domestic chemicals and inadeguate toals. It was fun-my idea of fun anyway

ated by science and technology, and its arcane terminology. Spare a

can see how so many people are intimi

se high-powered executives with expensive PCs on their desks; they look great, pity they don't know how to

. funny, but when it is new, technology either inspires or intimidates - when it has become commonplace we

logy for the trees of the end uses. Consider the wonder, if you can recall it, of the

ve oven or the first tiny Walkman! The truth is that technology, whether it's buried in the automatic washing

wchine, the hairdryer or the computer, is there 10 serve us

Broadcasting, e

a twentieth century phenomenon, was born in the age of change. The technology of broadcast-

ng is a continuum of change, and the software of broadcasting the words, the pictures - have been among the great cat-

wsts of change this century. For example, the fall of the Soviet empire Wwas made inevitable, | believe, by the advent of

sily received satellite television. We, as professional broadcasters, have almost a duty to employ and deploy the best

echnology we can, but to make sure that no matter how sophisticated it is, that the technology itself does not get in the

vy of the communication

Today, whether at home or in work, my instinct is always 1o have the best, the most up-to-date technology | {or
TE} can afford. But | have to admit that | am sentimental about technological artetacts — | still have my old UCD sliderule,
« thauah thic wonderful device has been made obsolete by every £10 calculator. And | believe that no man or woman

1AM RTES

vim to have an education unless they have some understanding of basic and applied stence.

Chapter Four
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The TIERNEY Report:
“Making Knowledge Work
for Us™



















FAMOUS IRISH SCIENTISTS
Kathleen Lonsdale (1903-1971)

ibutions of Irish men to the development of scientific knowledge is beginning to be recognised. But

there were pioneering Irish women who made lasting contributions also, and they have largely been fargotten in

3. One of the most eminent of these was Kathleen Lonsdale, who made fundamental contribu-

tions 1o X-ray crystallography - the study of the structure of molecules using X-rays. She was the first to demon-
strate that the benzene ring, a -1-!lo.ll3 Important structure in organic chemistry, was flat. She became, in 1945, the
very first woman 1o be elected to Fellowship of the Royal Society.

Thiz Dame Commander of the British Empire was born in MNewbridge, Co. Kildare, the tenth child of the

The family moved to Essex in 1908, where Kathleen had to go to physics, chemistry and higher

maths classes in the local boys' school as these subjects weren't on offer at her own school. She was always good

at surns, an ability she reckoned she inherited from her father. At sixteen, she went on to Bedford Callege in
ondon and, while still in her teens, again beat the boys by coming top in her honours B5c exam in 1922,

5he worked in London with the famous Mobel Prize winners, Sir William and Sir Lawrence Bragg. But her

career was in danger of ending when she married Thomas Lonsdale, moved from London to Leeds, and consid-

e e eetenes 0y B 3 ccod wite and moth it
iving up science to be a good wife and mother. Thomas would have none of it. He hadn't married, he said,

-,

get a free hous KECpEr

It was at Leeds, in 1929, that she studied crystals of hexamethyl benzene and showed that the molecule

was flat, Back in London, she became Professor of Chemistry at University College

As well as being the very first woman to be elected to Fellowship of the Royal Society, she was also the first

sh Association for the Advancement of Science,

worman Pre

it a time in jail in 1943 for being a pacifist. When she later became a prison visitor, she was able to

uie her experience as an inmate to empathise with those in detention. The Empire had presumably for

forgiven her pacifism when they appointed her a Dame

t it a remarkable story of success for the postmaster's daughter from Newbridge.

Chapter Five !

The Government's Response
and Priority Actions



















HOW SCIENCE, RESEARCH AND TECHNOLOGY HAVE IMPACTED ON
MY LIFE AND WORK

Gerald Fleming, Met Eireann

K} ' — W - - , = b - = N i
1. Wy tather worked as a research scientist with An Foras Taluntais: v

iher had worked there betore marmage, and most of my brothers and sisters have subsequently pursued careers in

" r BnRoin 1
4 { § I 1 a1 £} 1 lon I r ¥ = i [ S - | [l §
The 5 J 5 rd level brought me som y with the great developments in that subject during
¥ vl { tbai e il hali i ks -1 i
L I L . I L i k among the great intelleciual achievements of
e e el . 11 +% oy g ¥ e e e i " 2
1% 1N, 1 are all the mone impressive in tha y represent the combined achievement of many talented
Bos FRATTY I FS m metassaraslsoay Bae Broieebt eme mes : i i 3 r i
Y WOrk 1T LEOTOIO0Y as Drougnt me nto a and I-I|'l'=‘|.'-,' :-|--I_“.=-1|_11__'-*. --:,-|;-j. The tools we use 1o
erve and sure the weather have within decades, from brass barometers and alcohol thermometers 1o auto

remote Len

ng from satellite. Fast data links allow us to collect and store

1l Information efnciently. power and sophistication of the computer models we use 1o make sense of the informa-

n broadcast graphic technology, which allows us 1o better explain

jboard base.

ago the television weather map was d with black marker on a car

W our graphics system i1s computer-based, allowing us to concentrate on the detail of local weather,

je5 are in the offing during the next decade, but | do believe that a solid

y necessary in keeping abreast of changes in technology.

Chapter Six
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FAMOUS IRISH SCIENTISTS

William Thomson, Lord Kelvin (1824-1807)

enth century physicists was William Thomson. It is not always appreciated that he was of

-

tellast played a very important part in his outlook on life and his approach to

cience, for he was no ivory tower theorist, but a man of remarkable intellect who addressed and resolved many practical

d as

Of his numerous contributions to scence and indusiry, he is particularly remembe

cable of 1866. And the "absolute® scale of temperature

bei uccessiul ransatlantic telegraph
T oint of water on this scale being 273.15 degrees Kelvin

laid i 1858, was a failure, largely due to p insulation and to the large volages
which were used. Thomson invented a very sensitive mirror galvanometer which could detect extremely feehle signals, and
this was the essential element’in the successful cable of 1866, which ran from Valentia Island to Trinity Bay, Newfoundland

jhthood for this work

He received his knic

illiam Thomson has another claim to nautical fame. He improved compasses for navigation, and his new compass

Mavy vessels. He tormed a working relationship, and later a company, with the Glasgow nstru-

was adopted by all Brin

nt maker James White, and ether they produced and sold a new generation of precise electrical and other instru-

ed great wealth through his patents and business interests

ments patented by Thomson, He accumulat

In"t always get it right. Based on the cooling of the earth, he estimated in 1846 that the age of the earth

erals, played a key

bout 100 million years. Another Irishman, John Joly (1857-1933), using radioactive decay in mir

W as abkou

role in establishing that it was much older — about 4,500 million years.

Chapter Seven

Innovation in Enterprses













equipment (Z28%), acquisition of patents and
licences (15%), hiring of skilled people [15%)
and the use of consultants {13%).

The Innovation Survey also asked about
sources. of knowledge and information for inno-
vation in enterprises. The following chart shows
the sources rated as wery significant, or ¢rucial,

for iInnovators.

Sources of informati
or crucial by inno

on viewed as very significant

Customers

Intermal tor Firm

Faies/ Exhibitions

Suppliens

Conferende! jowmals

Technical Instrutes

|

Third Level

Lis Source: Forfds Innovatkon Survey 1994

There is clearly a considerable amount that could
be done to improve interaction between enter-
prises and sources of technological knowledge
and expertise, both within and outside the State.

There is evidence that enterprises benefit
from trade fairs and exhibitions (45% see them a3
a very significant source of knowledge). Mare
needs 1o be done 1o bring this message o less
innovative firms and also to increase interaction
with other sources of technology cutside the State.

In pariicular, significant barriers exist to
the effective transfer of knowledge from the
third-level sector to enterprises. Business 15 not
convinced about the commercial applicability of
knowledge available in colleges, and many
academnics consider that there is a low capatity in

many Irish firms to absorb technological infor.

73

mation available from colleges and other
sources, This issue is dealt with in Chapters Ten
and Eleven (which deal with the Programmes in
Advanced Technology and Third-Level Research
and the Role of the Colleges)

The TIERMEY Report viewed technology
policy as being aligned to - indeed a core
elemnent of = industrial policy. A fallure 10 act on
this ~ despite its recognition in earlier reviews of
our industrial policy - has been a fundamental
weakness of Irish industrial policy in the past and
has been a key factor in the evolution of the
leng-recognised and persistent dualism in Irish
indlustry,

The Report ientified key problems 1o be
addressed as:

» the small size and scale of Irish firms;
# the low wchnology base of most Irish firms;
+ low levels of commitment to RED, especially
i the Indigencus Sector;
»  [ow levels of innovation and entreprensurship;
+ |ack of integration of multinational enterprises
(MMES) inta the economy.
It proposed a number of initiatives to address
these problems, among which the major priori-
ties are dealt with in the following paragraphs.
pMuch of the emphasis in the TIERNEY
Report, and in national science and technology
policy in general, is en research and develop-
ment and its encouragement at enterprise level,
throwgh incentives, SUpport measures and techni-
cal services. In terms of our ‘contractarian’ phi-
losophy. with its emphasis en intrinsic goals, and
the instrumental means to achieve these ambi-
tions, this is appropriate given the relatively low
lewel of RED in Ireland and s importance in the

INPOVATION PIOCEs.









R&D Expenditure in the Business Sector as a % of GDP

1988 1991 1993 1995
EU Average 1.26 1.26 1.22 1.20
Ireland 0.47 0.62 0.84 1.00

Business Expenditure on R&D 1991 - 1995 (in current prices)

1991 1993 1995 (Estimate)

Expenditure Expenditure Expenditure
All companies £176m £271m £400m
Irizh-owned £65m £91m E140m
Foreign-owned £111m £180m £260m
Government Decision to set targets that are too rigid lest the
The Government recognises the importance quality of projects i5 undermined.
of significantly increasing business RE&D and The Department of Enterprise and
the need particularly to bring on new RE&D Employment will monitor the operation of
performers. There has already been a signifi- Measure 1 to ensure that enterprises are
cant increase in BERD over 1991-1995. But using it to undertake additional and new
the number of indigenous RED performers RE&D activity and that the number of R&D
still needs to be increased. performers is increasing.

The Government considers it unneces-

sary 1o set a specific target for the level of Fiscal Incentives
direct State funding of BERD, as BERD will be A number of the fscal recommendations of the
driven by business and investment activities TIERMEY Report were implemented in the 1995
generally, as well as by a wide range of other Finance Aci. There is now in place an enhanced
TIERNEY recommendations, including indirect deduciion (of 400%) for incremental expendi-
support via fiscal incentives and a programme fure on RErD, subjedt to certain conditions. In
to increase awareness of the importance of addition, the BES Scheme has been extended to
5T1. Accordingly, BERD will be tracked and, if shares in companies providing commercial RéxD
the required level of growth, at the micro services. The Government notes that in many
and macro levels, is not happening, the countries the taxation regime is an imporant
Government will consider additional initiatives element in encouraging investment in enterprise
to stimulate the investment required. and innovation, including RED. It is therefore an
The Government does not feel it nec- instrument which could be used as an effective
essary to earmark a proportion of Measure 1 means of inducing Irish firms © invest more in
funds to encourage new R&D performers or R&D.
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IMPACT OF SCIENCE AND TECHNOLOGY ON MY WORKING DAY

e 'H x KA ok | ’
1 Riordan, Microsoft Ireland

a dramatic effect

pace of change in information and communication techno egies over the past twenty years has b

over the past h vears. It is within the latter time frame that | have expenenced the

on my working day, partic
1ge of the paperiess office. Vast amounts of expensive office space, formerly used for paper storage and filing

) lor more productive use. | am also now immersed in an e-mail culture - the impact this has made on

process has been dramatic. | work with “virtual' teams around the world and have significant access 1o, and

want :ZL' 5

tor decisions and strategies | implement locally. Wide area

. in Ireland. A

from, some of the best minds in their re

1d access 1o intormation on a global basis not only benefit me personally but also our ¢
presentation given by Bill Gates on new emerging technologies in Seattle, for example, can be qiven simultaneously in

g5 time and protects us from reinventing the wheel,

Ireland as his slides and notes are availlable to me on the "'net'. This sa

e5 as any other around the world. We benefit from many

TeTa 1 ; 1 . i sty - P ST -} (!
ensurng that Irish customers are as up to date on new technolo

il ¥ e : I i’ [ . 3
5 WOrking m a 'i'.;|- ech l.!:-'.j:]l"l*:-.lll'.:f'l oy using f!'!,' latest information and communication ||_'-;-'||1;_;.|-;_;.-

e aof the Internet has

it people are calling the informas.

e phenomencn of our time, |«

g 10 W
-

tion revolution. Today, more money changes hands in a single day on the global market than was transferred in an entire

year, fifteen years ago. Large businesses have had access to this enabling technology by means of their own private
networks for some time. However, | believe that small and medium size businesses can now compete with the largest

nisations if they embrace this technology and work with *virtual® partners on a global basis
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FAMOUS IRISH SCIENTISTS

)

Charles Farsons (1854-14931)

Ireland's most eminent engineer was the youngest son of William Parsons, the third Earl of Rosse, from Birr Castle in
Offaly. Cha Fsi steam turbine engine in 1884, and this invention made dramatic contributions to
tricity ’ n land, and to tr It at sea
arles went 1o scho nstead, he was educated by tutors at Birr, After his privage schooling, Charles went to Trinity

College Dublin, and then on to Cambridge Uniy

rsity. A great need in the 1880s was for an engine which ¢

dvnamo directhy 1o generate electricity efficien

High rotational speeds were necessary, and these were beyond the range

normal piston engines. Charles’ breakthrough was to pass the steam through a series of bladed wheels, alternatively

onary. As it went through each pair, the steam expanded by a small amount, giving up some of its energy

tate the shaft. In his first steamn turbine of 1884, which incorporated several other brilliant innovations, he used 15

pairs of these wheels, and obtained an engine with a rotation speed of 18,000 revolutions per minute. He deve

mamo to cope with thi

i, and the age of the stearn turbine was

1 was used first to light ships, as it was small

wit then was developed for use in power stations.

or marine propulsion, Charles built a small experimental boat, the Turbinia, and in her tried out

By 1897, he had a vessel which could travel at an unheard of 34 knots. Having trouble

[

of its importance, he hit on an audacious sales pitch. Uninvited, he joined the Naval

a2 B
L T conseTvatn G
TN . L) ET el W

review organised to celebrate the Diamond Jubilee of Queen Victoria. The Turbinia could not be caught as it careered

It worked, and before long his turbine was commissioned for all British warships, and for mer-
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HOW SCIENCE RESEARCH AND TECHNOLOGY HAS IMPACTED ON MY LIFE AND WORK
Fergal Quinn, Superguinn

I have always looked on technology, not as a way of threatening jobs, but as a way of extending people's reach in their
ability to serve customers' real needs, Meeting customer needs is the dynamic for growth in any business,

For instance, using band saws to cut meat carcasses into quarters was seen by some as a means of employing fewer
butchers. However, | saw it as an opportunity 10 use butchers better. Now our butchers spend almost as much time advis
ing customers how 10 cook meat to best advantage as they do in preparing the meat itself for sale.

Tex

el me

ogy has freed them to devote more attention to meeting the needs of customers - to the benefit of the

customers, the butchers themselves, and the bottom line of aur business.

Meanwhile, and just 1o stick to the area of meat, we have found that systernatic scientific research can be harnessed

onsidered relevant.

As an example, research established for us that, in hanging meat, tenderness is determined not only by the length
of time it is hung, but also by the manner in which it is hung.

Retailing is a business with tremendous scope for the wse of technology. But side by side with the arrival of new
technology has grown the demand for better, more individualized customer service.

S0, no longer do checkout operators have to concentrate on remembering hierally hundreds of prices, changing

every week, Scanning looks after that side of the operation, and the checkoul operater can focus on the task of helping the

customer. Someday, perhaps, checkouts will disappear altogether ~ freeing up our resources to give more attention to
meating customer needs elsewhere in the shop.
Technology today is offering us the opportunity to control our siocks betier, so that fewer cusiomers are irritated by

¢ want is out of stock. Technology is giving us the means to reward the mest loyal of our customers, and

ncreasingly to cater for their needs in a more individual way.

In aur business, the competitive battle ground of tomorrow is the quality of customer service that we can deliver.
Paradoxically, that quality can only be delivered by people — machines can never satisfy a customer the way a person can.
But technology can extend the ability of people to reach excellence in meeting customer needs. | see technology being

ised more and more to achieve that trend across the whole range of service businesses.
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FAMOUS IRI5H SCIENTISTS

Harry Ferguson (1884-1960)

14 = T n s=11 : = 1 I
Agricultu as Deen, and remains, a vitally important industry in Ireland. 1t is approgriate then that it is an Irish engineer
s credited with revolutionising not only Irish but Werld agriculture

Harry Ferguson didn't invent the tractor, but he
dramatically changed its design, and the way it is used with accessories

Fury af st miear Hillebaro ! n - y x . i . .
Hai Y WS DI AL Sl  NEAT FRlESE0rC 1.|,,!|"I. 1n LI_ [:Il:_.l,l',l || 13 .‘I:_:Jll_"; SON In a tam Iy LII.:_-I.H:\-I'_ He left schonl at
4 1o work on his tather's farm, but scon became an apprentice to his brather's car and cycle repair business. While there,
becan imvalved in mo

otor cycle and car racing, and fortunately lived to tell the tale. He was the first man in Ireland to
jesign and build his own aeroplane, which he flew on December 31, 1€

09,

his own garage business in 1911, and in 1214 he began to sell Amernican tractors. These were heavy,

wcult 1o adjust and dangerous. If an attached plough hit an obstacle, the front end of the tractor was likely to rise up,
larry designed and built a new style plough, noted for s simplicity and lightness, but most of al

The plow

% COL

1 to the tractor in a three point linkage, so that tractor and plough formed

unit. He patented the "Ferguson System® in 1926. The plough had no wheels li

could be raised

{r IS OWn, &

ng trans-

-
dfl

e weight, so that, when obstacle was encountered, the front end did not rise, and the plough

sy using a |ever pesige

r. He later added an hydraulic system

n 1938, he agreed a deal with Henry Ford, to sell a tractor of Harry's own design. Henry Ford became the richest

an in the world through mass producing cars. By 1947, 300,000 Ford Ferguson tractors had been built.
Harry's cornpany later merged with a large Canadian Company, Massey-Harris, to form Massey-Ferguson, which
ntinues to supply tractors and agricultural machinery world wide
A full-scale replica of Harry's aeroplane, and an early tractor and plough, are on display at the Ulster Folk and

ransport Museum at Cultra, Co, Down
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DEVELOPMENTS IN SCIENCE AND TECHNOLOGY
Professor Mike Cooley, Tuam Co. Galway

(Chairman, Technology Innovation Associates)

scientific and technological developments have invariably proved 1o be double-edged. They praduced the beauty of Venice

wyl; the caning therapy of Rontgen's X-Rays and the destruction of Hiroshima,

ways seek in my work to discern both the positive and negative features and to build upon that which is positive

Thus when 1 with the de-skilling effects of some forms of new tec hnelegy, | initiated the design and development

of Human Centred Systems which enhance human skill and ingenuity

In orger to reduce the pollution of internal combustion engined vehicles, | helped 1o promote the use of electrical

pe
drives with permanent magnet motors and in the more long term, the use of fuel cells

ple out of work in the EU Member States. This constitutes a tragic waste of

There are now over twenty millior

.'1'_."‘:- oSt precious asset which is the skill :II!;_j il':]':_"l'l.hlll':.l :.I[ s ;Z-!'Z:|_:'!|_' | [;r-'_;;:,use-_] j1_-;|::| creation projects based on '-":-;':-I"-h”'.”

useful and environmentally desirable products and services. Ta suppart this, | have been invalved in developing The

xchange (the Product Bank) which offers some 5,000 new products and services and can be accessed electroni

As we precariously approach the 21st Century, scientists and engineers have a profound responsibility to openly

5-!I'._I-:::':‘-l. d fashion, the Implications of

CHSCUSS, 1IN a

their work and the policy options open 1o us. Hopefully, this will

lead to a ¢ lay the basis for a cultural and industrial renaissance where we develop forms of science

of humanity and our beautiful planet. It will require decision makers and politi

and technology which will be caring

ans of

vision and courage 10 take this more long term development view
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FAMOUS IRISH SCIENTISTS

Ernest Walton (1903-1995)

The only Irish-born scientist {so far) o win a scientific Mobel Prize has been Ernest ‘Walton, Ernest was bom in

Dungarvan, Co. Waterford, the son of a Methodist Minister. As a young man in Cambridge University, he collabo:

5

rated with John Cockcroft (1897-1967) in the building of a linear accelerator which could accelerate protons

i) 1o energies of 700,000 electron volts. With this apparatus, he and Cockeroft *split the atom® in

1932, For this »

k, they jointly received the Mobel Prize for Physics in 1951. It was the beginning of accelerator-

]

Gated experimental nuckear [":‘"I"':"'.:l:':._ L'.'!"l!i:": Continues 1o ||,'.,:|;h us 58 much -.It‘:'.'l.il '._|'-,|_- nature of matter

he and Cockcroft actually did in 1932 was 10 bombard the element lithium with their accelerated
protons. These were energetic enough to shatter the target lithium and preduce alpha particles, or helium nuclei

ey had achieved a transmutation of the elements - the conversion of one element inte another - by entirely arti-

hcial means. This | ] been the goal of the alchemists. And in carrying out this ransformation, they were

able to verify Einstein's famous equation E = mc2 (energy equals mass times the speed of light squared). The mass
of the two alpha particles was less than that of the lithium and proton, the missing mass being converted into
energy. This achievement was one of the great landmarks in physics.

While he remains the only Irish-bormn scientific Mobel Laureate, cor trasting with four in literature — Yeats,

wckett and Seamus Heaney — there are other scientific and medical Nobel prise winners with Irish connec-

Shaw, B
tions. The mother of Guglielmo Marconi (physics 1908) was Annie Jameson of the Irish distilling family. Erwin

(physics 1933) worked at the Dublin Institute for Advanced Swudies from 1940-1956 and became an

Irish citizen in 1948, Richard Millington Synge (chemistry 1952) came from a Liverpool Irish family,
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[1987.]  Science and Technology Act, 1987.  [No. 30.]

or partly engaged in research and development or any other activity
related to science or technology:

“the Minister” means the Minister for Industry and Commerce.

5.—(1) The Minister may by order amend or revoke any order
made by him under any provision of the Act of 1961 or this Act.

{(2) Every order under this Act shall be laid before each House of
the Oireachtas as soon as may be after it is made and, if a resolution
annulling any such order is passed by either House within the next
twenty-one days on which that House has sat after the order has been
laid before it, the order shall be annulled accordingly but without
prejudice to the validity of anything previously done thereunder.

6.—The following enactments are hereby repealed:
{a) in the Act of 1961, sections 14, 17, 25 (5). 34, 40, 41 and 42;

{b) the National Board for Science and Technology Act, 1977.

7.—The expenses incurred by the Minister in the administration of
this Act shall, to such extent as may be authorised by the Mimister
for Finance, be paid out of moneys provided by the Oireachtas.

PART II
ApDITIONAL FUNCTIONS OF AGENCY

8.—(1) The Agency shall, in addition to any functions assigned to
it by or under the Act of 1961, have the following general functions
heretofore assigned to the MNational Board for Science and Tech-
nology—

{a) to act under the Minister as a body having responsibility for
the furtherance of science and technology,

{b) 10 advise the Government or the Minister on the Agency’s
initiative or at the request of the Minmister on policy for
science and technology and related matters,

(c) to promote the co-ordination of public investment and of
public with private investment in science and technology
and to prepare proposals for public investment,

(d) to provide and administer grants and other financial facilities
for activities related to science and technology,

{e) to advise the Minister at his request on any matter related to
science and technology,

() to promote research,

(g) to promote the application of science and technology to
economic and social development,

(h) to promote the development of natural resources through
the application of science and technology,

{) to promote appreciation of the value of science and tech-
P PP
nology.
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[1987.]  Science and Technology Act, 1987.  [No. 30.]

(2) The Agency may, subject to such conditions as the Minister
may prescribe. do all such other things as arise out of or are con-
sequential on the functions assigned 1o it by or under this Act.

(3) Without prejudice to the generality of subsection (1) or (2) of
this section, the Agency shall have the following particular functions—

(@) to advise the Government on the need for the establishment
of any new institution or the dissolution of any existing
institution or on the need for revising the functions of any
existing institution and on the nature or form of such
institutions,

(&) to prepare and to review periodically a national programme
for science and technology in consultation with relevant
institutions,

(¢} to co-ordinate activities related to science and technology,

(e} 10 promote participation in activities related to science and
technology,

(e) toengage in such activities related o science and technology
as may be approved by the Minister,

() to disseminate and promote the dissemination of literature
and information relating to science and technology,

(g) to engage (where approprate after consultation with the
Minister for Foreign Affairs) in international activities
in science and technology, including where appropriate
representation of the State at conferences, meetings and
seminars,

(k) to participate and promote participation in international
collaborative projects in science and technology, and
where appropriate to enter into agreements with com-
parable bodies outside the State, subject to the consent
of the Minister and the Minister for Finance and where
appropriate to consultation with the Minister for Foreign
Affairs,

(f) to engage in studies on manpower, in consultation with the
appropriate institutions, in connection with activities
related to science and technology and where appropriate
to promote the expansion and development of manpower
for such activities,

(f) to undertake and assist, in consultation with the appropriate
institutions, in the development and exploitation of inven-

tions,

(k) to promote and organise seminars, conferences. lectures
and demonstrations, whether in the State or elsewhere.
relating to science and technology and related subjects.

(/) to promote the application of science and technology to the
development and improvement of industrial and com-
mercial design,

(m) to advise and assist inventors in registering and protecting
their inventions.
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[1987.] Science and Technology Act, 1987.  [No. 30.]

(4) (a) The powers and functions conferred by statute on any
institution shall be deemed not to be restricted by any
provisions of this Act and in the exercise of its powers and
functions the Agency shall have regard to the statutory
functions of such institutions.

(b) The teaching functions of any educational institute, college
or school shall be deemed not to be restricted by any
provisions of this Act.

(5) The Agency shall not engage in or promote any activity of
a primarily military relevance without the prior approval of the
Government.

{6) The Minister may by order assign additional functions to the
Agency after consultation with the Minister for Finance and with any
other Minister of the Government appearing to the Minister to be
concerned.

(7) The National Board for Science and Technology is hereby
dissolved.

9.—(1) The Agency shall, in relation to every financial year or
such other period as may be specified by the Minister. prepare a
statement, based so far as possible on the programme referred to in
section 8 (3) (b) of this Act, and including the requirements and
proposals of every institution in receipt of moneys from the State
and giving the Agency’s observations and recommendations on such
requirements and proposals in the light of national policy for science
and technology.

(2) Whenever the Agency prepares a statement pursuant to sub-
section (1) of this section, it shall be submitted to the Minister who
after consultation with the Minister for Finance shall submit it to the
Government.

(3) Details of the financial allocations finally approved for the
financial year or period in question in respect of each institution, and
an accompanying commentary by the Agency on national policy for
science and technology. shall together constitute the Science Budget
for the year or period in question.

(4) The Minister shall lay a copy of each Science Budget before
both Houses of the Oireachtas.

10.—The Agency shall periodically conduct and publish a review
of the effectiveness of the programmes provided for in the Science
Budget.

11.—Any institution for which provision is made in the Science
Budget shall supply to the Agency such information in such form and
at such time as it may require.

12.—The Agency may, with the approval of the Minister, institute
and conduct research into and studies on such problems relating to
science and technology as it considers appropriate and may publish
or disseminate the results of any such investigation as it considers
appropriate.
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[1987.]  Science and Technology Act, 1987.  [No. 30.]

13.—(1) The Minister may give the Agency such general policy
dircctives as he considers appropriate having regard to the provisions
of this Act.

(2) The Minister shall cause any directive given by him under
5 subsection (I} of this section to be laid before each House of the
Oircachtas within 21 days after it has been so given.

(3) The Agency shall comply with any directive given to it under
this section and shall set out the directive in its annual report and
shall include in its annual réport an account of the actions which it

10 has undertaken to give effect to the directive.

14.—Section 43 (3) of the 1961 Act (which imposes a limitation on
expenditure by the Agency without the consent of the Minister on
the development and exploitation of inventions) is hereby amended

by the insertion, after “'the sum of five thousand pounds™. of “or such

|5 greater sum as the Minister may from time to time by order prescribe™.

PART 11

ADMINISTRATION

15.—The Board of the Agency shall appoint a person to be the

Chief Executive of the Agency under a contract of service on such

20 terms and conditions as may be agreed to by the Board with the
approval of the Minister and the Minister for Finance.

16.—A member of the Board who has—

(@) any material or financial intérest in any body corporate with
which the Board proposes to make any contract, or

25 (b) any material or financial interest in any contract which the
Board proposes to make,

shall disclose to the Board the fact of the interest and the nature
thereof, and shall take no part in any deliberation or decision of the

Board relating to the contract, and the disclosure shall be recorded
30 in the minutes of the Board.

17.—(1) Where a member of the Board is—
(@) nominated as a member of Seanad Eireann, or

(b) elected as a member of either House of the Oireachtas or of
the Assembly of the European Communities, or

35 (c) regarded pursuant to section 15 (inserted by the European
Assembly Elections Act, 1984) of the European Assembly

Elections Act, 1977, as having been elected to such
Assembly to fill a vacancy,

he shall thereupon cease to be a member of the Board of the Agency.
40  (2) Where an officer or servant of the Agency is—

() nominated as a member of Seanad Eireann, or
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(b} elected as a member of either House of the Qireachtas or of
the Assembly of the European Communilies, or

(c) regarded pursuant to section 15 (inserted by the European
Assembly Elections Act, 1984) of the European Assembly
Elections Act. 1977, as having been elected to such
Assembly to fill a vacancy,

he shall thereupon stand seconded from the employment of the
Agency and shall not be paid by, or be entitled to receive from. the
Agency any remuneration or allowances in respect of the period
commencing on such nomination or election or when he 15 so regarded
as having been elected. as the case may be, and ending when he
ceases to be a member of either such House or such Assembly.

(3) In consequence of the foregoing provisions of this section.
section 13 of the Act of 1961 shall have effect as follows:

{a) subsecuons (1) and (2). paragraphs (a) and (b) of subsection
(3) and subsection (6) shall cease to have effect;

(h the references in subsection (3) to an officer or servant who
becomes a member of either House of the Oireachtas shall
be construed as a reference to a person to whom subsection
{2) of this section applies:

(c) the references to secondment and secondment period in
the said section 13 shall be construed as references to
secondment and the period of secondment under sub-
section (2) of this section.

(4) A person who is for the time being entitled under the Standing
Orders of either House of the Oireachtas to sit therein or who is a
member of the Assembly of the European Communities shall, while
he is so entitled or is such a member. be disqualified from becoming
a member of the Board or from employment by the Agency.

18.—The funds of the Agency may be used—

{a) forthe payment of expenses incurred by it in the performance
of its functions, and

{b) for the making of payments, grants or loans for any purpose
that. in the opinion of the Agency, is conducive to the
promotion and development of scientific and technological
activities,

19.—The Agency may invest any of its funds (not being funds to
which secrion 20 (3) of this Act applies) in any manner in which a
trustee is empowered by law to invest trust funds.

20.—(1) The Agency may accept gifts of money, land or other
property upon such trusts and conditions, if any, as may be specified
by the donor.

(2) The Agency shall not accept a gift if the conditions attached to
the acceptance by the donor are inconsistent with the functions of the
Agency.

(3) Any funds of the Agency, being a gift or the proceeds of a gift
to it. may. subject to any terms or conditions of the gift, be invested
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[1987.] Science and Technology Act, 1987.  [No. 30.]

in any manner in which a trustee 1s empowered by law to invest trust
funds.

21.—(1) The Agency shall make annually. at such date as the
Minister may direct. a report to the Minister of its proceedings under
this Act during the period of twelve months ending on that date. and
the Minister shall cause copies of the report to be laid before each
House of the Oireachtas.

(2) The report submitted to the Minister pursuant to subsection (1)
of this section shall contain such information as the Minister may
direct regarding the functions of the Agency.

(3) The Agency shall supply the Minister with such information
regarding the performiunce of its functions as he may from time 1o
time require.

22.—(1) The Agency shall keep. in such form as may be approved
by the Minister with the consent of the Minister for Finance. all
proper and vsual accounts of all moneys received or expenses incurred
by it and. in particular, shall keep in such form as aforesaid all such
special accounts as the Minister or the Minister for Finance may from
time to time direct.

{2) Accounts kept in pursuance of this section shall be submitted
annually by the Agency to the Comptroller and Auditor General for
audit and immediately after such audii a copy of the income and
expenditure account and of the balance sheet and of such other of
the accounts kept pursuant to subsection (1) of this section as the
Minister. with the consent of the Minister for Finance. may direct
and a copy of the Comptroller and Auditor General's report on the
accounts shall be presented to the Minister who shall cause copies
thereof to be laid before each House of the Oireachtas.

23.—(1) The Agency shall appoint such and so many persons to be
officers and servants of the Agency as it may determine with the
consent of the Minister and the Minister for Finance.

(2) The Agency shall from time to time determine the grades.
tenure of office and conditions of service of its officers and servants.

(3) An officer or servant of the Agency shall be paid such remuner-
ation and allowances as the Agency. with the consent of the Minister
and the Minister for Finance. may from time to time determine.

24.—The Agency may employ such consultants or advisers on short
term contracts of service as it considers necessary for the proper
discharge of its functions.

25.—(1) No person who is or has been a member of the Board or
an officer or servant of the Agency, or an adviser or consultant to the
Agency shall disclose any information classified by the Agency as
confidential which has been obtained by him while performing (or as
a result of having performed) duties as such member, officer, servant,
adviser or consultant,

(2) A person who contravenes subsection (1) of this section shall
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be guilty of an offence and shall be liable on summary conviction 1o
a fine not exceeding £500).

26.—(1) The Board may from time to time establish committees
to perform such of the functions of the Agency as, in the opinion of
the Board, may be better or more conveniently performed by a
committee and are assigned to a committee by the Board.

(2) A committee established under this section may, if the Board
thinks fit, include in its membership persons who are not members of
the Board.

(3) The appointment of a person to act as a member of a committee
established under this section shall be subject to such conditions
{including conditions as to terms and the tenure of office of the
member) as the Board, with the consent of the Minisier and the
Minister for Finance, may think fit to impose when making the
appointment.

(4) A member of a committee established under this section may
be removed from office at any time by the Board.

(3) The Board may at any time dissolve a committee appointed
under this section.

(6) The acts of a committee established under this section shall be
subject to the approval of the Board.

(7) The Board may regulate the procedure of committees estab-
lished under this section but, subject to any such regulation, com-
mittees established under this section may regulate their own
procedure.

PART IV
TrassmoNaL Provisions

27.—(1) A person who, immediately before the commencement of
this Act, was an officer or servant of the dissolved body shall on that
commencement become and be an officer or servant of the Agency
on terms and conditions not less favourable than those applicable to
that person immediately before that commencement.

(2) A scheme approved of under section 28 of the National Board
for Science and Technology Act, 1977 for the superannuation of
officers and servants of the dissolved body shall be deemed to be a
scheme approved of under section 35 of the Act of 1961 and may be
amended accordingly.

(3) Section 35 (1) of the Act of 1961 is hereby amended by the
insertion of “or death to or in respect of © before the words “the
permanent staff™.

28.—(1) On the commencement of this Act all property, including
choses-in-action, which immediately before that commencement was
the property of the dissolved body shall stand vested in the Agency
without any conveyance Or assignment.

(2) Every chose-in-action transferred by subsection (1) of this
section to the Agency may be sued on and recovered or enforced by
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