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Thank you very much, Professor Chu. It is a pleasure to be here. After listening to the
Minister, however, I am not sure that there is a whole lot I will say that he didn’t say
extraordinarily well.

I think one of the things that is important to acknowledge upfront is the contribution
Professor Paul Chu has made to organizing this conference. Thanks again, Paul.

[ appreciate greatly the invitation to be here and the work that Ireland and Irish
Universities are beginning to do with the Hong Kong University of Science and Technology
(HKUST). We view HKUST as a key, unique institution in this region of the world, and
expect to work closely with it in the future.

I also want to mention that this past January 1 accompanied the Prime Minister of Ireland
on a visit to Beijing, where I had the good fortune to sign an agreement with Professor Chen for
a new R&D partnership between the Chinese National Natural Science Foundation and the SFI
of Ireland. We committed ourselves not just to signing an agreement, but to actually doing
something and to getting the researchers of both countries together. And we have begun. A
group of Irish scientists and biologists visited Beijing and Shanghai this past spring, and next
month we will have two large groups of Chinese researchers visit Ireland. So we view this
relationship with China to be a very important partnership.

Many of you in the audience will know that in the early 1980s, specific leaders from China
visited the Shannon Development Area of Ireland and were inspired by the success of the
Shannon economic model. It is my understanding that this visit to Ireland became one of the
inspirations for the Chinese development over the past 15 years or so. Thus, the relationship
with China is a special one for Ireland. And despite the countries’ vastly different sizes, the
history of the past century has important similarities in terms of being primarily agricultural
economies, having primarily closed societies, and transformed by leaders with imagination and
people who want to make a difference for their societies. And one of the driving factors for
Ireland was the reality that the Irish population was decreasing. People were leaving the
country rapidly to find an economic opportunity elsewhere. The country recognized that the
only way it could turn itself around was through a huge investment in education and to build
upon a well-educated population in the future.

o 4 -



[ have a couple of slides to show today, but before discussing them with you, I want to
give a little bit of background about the country and its size and the changes taking place during
the same rapid period of Chinese advancement. Now, one of the things that I think is
interesting to recognize is that most of the world today recognizes Ireland primarily for its
literature, as four Irish writers have been awarded Nobel Prizes in ljterature. The world also
recognizes Ireland for its music. Many in China have seen something called “River Dance” and
are familiar with Irish music. But many people would not realize that Ireland, .a small island,
has a unique history in science. It is part of that history that we are hoping through the Science
Foundation Ireland (SF1) to rekindle, and we already see the roots of excellerice and innovation
growing over the country in these early years. Those of you in this room who are chemists will
know the name Boyle for his gas law work. Boyle was an Irishman. Many of you here who are
physicists, chemists or engineers will know the name Hamiiton. Hamilton was a great mind,
and we are privileged that he was a professor at Trinity College, a university in Dublin. Those
of you ‘who are in computer science and many related fields will be familiar with Boolean
algebra, and it turns out that George Boole was a professor in Cork, Ireland. These individuals
formed a huge foundation for Ireland in science and engineering and especially in the creation of
ICT. '

Another name I think many of you will recognize is that of a distinguished and important
scholar of the past century — Erwin Schré dinger. In 1939, the President of Ireland recruited
Schré dinger to Ireland, and he spent about 25 years doing research in Ireland. Many of you
who are in the field of biology will be certainly well familiar with the work of Watson and
Crick, and thedouble-helix. You may not be so familiar with Schré dinger’s book “What is
Life”? It was based on his lecture at Trinity College, Dublin and was published in 1944, and
led Watson and Crick, and other chemists, physicists and biologists of that generation to study
the structure of DNA, which led to the modern revolution in biology. So there is a huge
tradition of excellence and innovation in Ireland; and we hope to use those traits to stimulate
more in the future.

[t is also important that most of us who are scientists and engineers are used to working
with models, and we try to scale the models up and apply them to real-world systems. I’d like
to give you something to think about from the Irish model. The sizes of Ireland and China are
vastly different, but Ireland may provide a good model for different regions of China to emulate
in terms of scalability, and then you can perhaps see that scalability app'ly across the country. It
may also be a model for different states in the United States to think about, as they look- at
scalability as well. SFI is a model that is relatively new — began within the past five years.

Prior to 1990, there was really very little research in Ireland. The period from roughly
19161960 covered a period of war (revolution and civil wars) and reconstruction of the
society and there was vety little money. If one goes back to 1988, the unemployment in Ireland
was almost 20% . And 1% of the population was leaving the country each year. That was a
hugely difficult time. Back in the 1960s, the Irish government made some radical decisions to
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invest in education, recognizing that science and engineering were going to be keys to the
country’s future. And they knew that in the following few decades, though they might lose a
lot of their young people to live abroad, the leaders hoped they might be able to attract them
back in the future — but in any case they wanted to make sure their children had a solid
education and could succeed anywhere. I think in that story is a parallel to the same kinds of
things that took place or have taken place in China. Again, it is about scalability and the impact
can be the same. Key people are who will make the difference.

In Ireland, after the decisions on education were made — the decisions to open up
education and make it free and mandatory for everyone — they then opened the universities and
made them free. Now approximately half of the young people get university education. And a
vast majority of them study science, engineering and mathematics. That is critically important
for the 21st century, absolutely critically important.

My concern now is that Ireland’s success over the last 10 years has created what I see as a
problem for most of the western countries. Once you become successful, the young people begin
to think of other things to study rather than science, mathematics and engineering. So there
are warning signs in Ireland now about a declining interest in some of the subjects, just as in
other western countries. Even in China, at some point you probably will have to consider how
to continue to encourage people to study science, mathematics and engineering. I believe that
you have some advantages now because of the scale and the importance of specific national
projects. For example, I had the privilege to visit the Three Gorges Dam this past week. This
is a huge and truly significant national project which will motivate and encourage young people
to look at big problems and study technical disciplines — and appreciate the interdisciplinary
requirements as well. And then you have the marvelous success of your space program, which
excites young people as well.

Going back in the 1990s, Ireland recognized that it had to do more than just depend upon
past methods. It realized that it had to invest in science and engineering for the future, and had
to create a way to bring back innovation and have ideas come from its own people, not just
borrowed from foreign investment, although it was very successful in that area. So in 1999,
the government of Ireland, led by the Prime Minister and Deputy Prime Minister, organized
the Technology Foresight Review. They decided to look at the country’s current competitive
position with a goal to maintain its success. The Irish per capita income has gone from being
roughly 60% of the EU average to, by the current year, almost 135% of the EU average.
That is a huge transformation in the economy. And now the new countries in the EU are
looking to Ireland as a model for economic transformation. But Ireland recognized that it had to
do things differently to build on that success, and it did — just as we heard last night from
'some of the opening speeches. Ireland focused on a knowledge-driven economy — that is, on
ways to take ideas and create new opportunities for the future. And one of the difficult
challenges that I think we all faced is how you support and create an environment to encourage

people in science, mathematics and engineering to pursue their own interests in research.
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One of the challenges that I had when I was at the National Science Foundation was to try
to encourage the US universities to think about their responsibilities to society. It is not just
that they get money to do research. We have a special obligation in universities what is to think
about the entire education system in the country. To think about how to generate the
prosperity that enables research and great universities to exist. I don’t know of any poor
countries which are able to have great. universities and great scholars who consistently do world
class research and win Nobel prizes, etc. So, in my opinion, there is no conflict between an
investment in research that the government might make and the desire to have social and
economic prosperity. And I think part of the discussion of convergence of disciplines that we are
talking about has to begin to address the reward system, so that you have a way to encourage
cooperation between researchers in industries and researchers. in university systems which
advances knowledge and provides benefits to the society.

SFI has to invest in research in the context of the strategic value to Ireland. We can’t just
simply spend money to spend money. We don’ t have that kind of luxury. In Ireland we had
the specific advantage of the huge software engineering and manufacturing base. We also had
nine of the world’s top ten biopharmaceutical companies in Ireland. So when the Technology
Foresight Review took place in 1999, the decision was to start something which is called
Science Foundation Ireland (SFI). It was started initially to underpin or support these two
large inter-disciplinary sectors of the society, the ICT and biotechnology sectors. If we didn’t
take advantage of that competitive advantage Ireland had, we would be fooling ourselves. A
countty of four million people has to make careful decisions. Initially, the SFI remit was to
encourage and build strong research programs in ICT and biotechnology (BIOT) but this was
later expanded to include the broader frontiers of science and engineering. And my suggestion
to you is that Ireland can be as competitive in the ICT and BIOT fields as anywhere because
these are relatively new fields. We are not trying to invest in costly, mature areas such as
nuclear and high energy physics, for example. We are investing in the most modern knowledge
areas, and our young people and your young people can advance there as rapidly -as anyone else
in the world.

I was asked to make Science Foundation of Ireland a competitive institution. — based on
international standards of “excellence”. Our goal is and was to do so, but on a very selective
basis as we are not a country large enough to cover all fields. Thus, we understood we had to
make; choices or set priorities and we knew we had to base our decisions/investments on’
excellence. We had to establish a system which was credible and trusted by the research
community in Ireland and the world at large. In small or large countries, research scientists and
engineers (S&Es) operate with common core values which include creativity and a focus on
excellence. That is why we focus on world-class standards of excellence.

The language of S&E and mathematics is shared globally; thus, the technical research
community has been involved in “global” competition before the term “global” became a
commonly used word. And, in the world of research, we cooperate and compete and we respect
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the achievements and creativity of other colleagues in all countries. That is how science has
advanced so powerfully during the last century. We exchange undergraduate, graduate and post
doctoral students. We share the development of knowledge through our publications, books and
lectures and almost uniquely. So, at SFI we chose to use international peer reviewers for these
reasons. We borrowed general concepts directly from the US National Science Foundation and
adapted them to Ireland. Why NSF? Because it is a acknowledged world leader in the support
of creative researchers. The NSF model has evolved over a period of 50 years; hence, a
significant majority of the world’s researchers are familiar with NSF because of their research
experience as students, post docs or senior researchers in the US. Most scientists in this room,
in fact, probably have had experience with the NSF in the US.

SFI provided a model that the research community in Ireland understood and could work
from. While we borrowed the NSF model, we adapted it for Ireland. We used it in a way that
guaranteed external (international) review, because the country was too small to use internal
scientists. For our larger “centers” (CSETs), we used not only international postal or mail
review, but we also invited technical experts to come to Ireland to carry out detailed site
reviews to determine if the proposed center was truly world-class. As with the NSF decision
process, the SFI external reviewers and panelists recommend an action to SFI. And the
external reviewers also provide SFI with questions and issues which need to be resolved before
SFI finalizes its decision.

Since SFI is accountable for the decisions and the use of taxpayer money, it is essential
that all SFI staff take full responsibility for the decisions and be in the position to explain to the
researcher why a project was or was not funded. Thus, like NSF, SFI staff make the final
decisions on the basis of the external review and SFI shares the results directly with the
scientists and engineers in a completely transparent manner.

To summarize, the SFI put in place a demanding and internationally respected peer review
system by using the highest standards — and we were calibrated in the early days by NSF
colleagues and we benefited as well by calibration from individuals experienced with the UK
research councils. It was a challenge and a lot of work, but the benefits are a robust and
excellent research community in Ireland. And, when a scientist or engineer receives an SFI
grant, there is a broad recognition that the researcher is truly an outstanding scholar. . And that
has increased the pride and confidence of the Irish research community. The SFI grantees are
world-competitive researchers/scholars.

For the individual scientists that we recruited to Ireland and helped to fund, we also made
sure the decisions were typically made in eight to twelve weeks. We felt that speed was very
important to make Ireland friendly to scientists and science as well. We do not want to spend 1
or more years trying to decide on a proposal or person because things are changing too quickly in
the world and the research competition is too intense. And, we want to give review feedback in
a timely manner to help distinguish SFI and Ireland. We have aggressively recruited researchers
from the international community to further enhance the talent already in Ireland and to
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complement the world-class researchers there. We recruited scientists fromi Oxford, Imperial,
Max Planck Institutes and from the United States. We have recruited aggressively and brought
back Irish scientists who are working in other countries. And in less than five years, we have
invested in over 450 research programs, we have almost 500 million invested in research, and
we have begun to establish new research partnerships in the areas of ICT and biotechnology.
And there is interdisciplinary convergence.

SFI has a broad responsibility now to strengthen the connection between the research-
based universities that are being built and the research base being built in the companies. In the
past, companies in Ireland were primarily manufacturing companies, but that focus. has shifted
fo knowledge-based endeavors. The statistic which probably staggers the mind is that this small
population leads the world in software exports. Ireland also has some of the world’s best game
programmers which connects us to other parts of the computer society. So Ireland is ambitious,
but Ireland knows it has to compete on the basis of excellence. It will not be successful by
saying it is good enough for Ireland. It has to be good enough in the world. So SFI places a
very high emphasis on the quality of proposals and current track records of the researchers as we
reach funding decisions. The Foundation is governed by an international board of 12 people —
eight Irish people and four international experts. And they have the final say, with their
perspective on the world of competition.

A member of our first board, Prof Robert (Bob) Laughlin, is also to speak at this High
Tech Forum. Bob is a Nobel Laureate from Stanford and a very significant and helpful member
of the SFI board. And people like Prof Laughlin always push our focus on creativity and
excellence, so'SFI staff cannot relax or become complacent with such a strong Board. Thus,
our staff have to. consistently ensure that we are the best we can be and that we are helping to
build a truly first rate research climate and supporting world competitive researchers whose
work will add value to Ireland in the long term. The Board demands that we take intelligent
risks — that SFI is opportunistic.

The slides just show how rapidly economic prosperity grew in Ireland over the last two
decades. You will see the growth of Ireland, and if I put China up there you will see similar
kind of percentages, huge similarities: Ireland has become a model for the support of future
research by the EU — that is, the EU wants to build a pan European research council and. it
has eyed the success of the SFI and may borrow aspects of our work, particularly, the SFI
laser-like focus on excellence.

- Again, the reason we decided to make Ireland “friendly to scientists and science” was that
we could not compete with the UK,. Germany, France, or the USA, for example, as those
countries had very large, established research systems. We had to create a model for Ireland
who was less bureaucratic, and friendly to scientists.

I had worked in the National Science Foundation in the US, I had worked in Us
universities, and I understood well the frustrations of scientists and engineers with respect to
unnecessary bureaucracy and paperwork. So we did a couple of things intentionally. We created
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a small spectrum of programs, and we imposed very few rules, but there were a couple of
principles:

e SFI was initiated by making relatively large grants of 5 years duration to individual
researchers. SFI viewed the grants as investments in Ireland’s future.

e For the SFI centers (or larger, interdisciplinary grants), these awards had to be even
larger and had to encourage partnerships with industries; thus, they have a duration of up to 10
years.

® It should not matter how old the researcher was — what was important was how good
the research was and is — as SFI was committed to supporting quality and performance.

e SFI should be opportunistic.

The goal was to minimize paperwork and to encourage innovation in the research
community and not to regulate or control the community. We wanted to encourage and inspire
new ways of thinking. Again, the progress we have made is reflected in the fact that we were
asked by the EU this past year to lead a review of European research in framework programs,
which are extraordinarily important programs for Europe. But they are excessively
bureaucratic. And the EU asked me to chair a group to look at the future of European research
in a way that would minimize the bureaucracy and particularly focus on outstanding researchers
and the support of excellence.

My last point would be to go back to what the Minister said in his earlier lecture. I think
it is essential to build an incentive-based system. You want a reward system which encourages
innovation and new fields of work. And, importantly, you want to keep things simple. It is
easy to put on a lot of oversight, and auditors in place, but if you do too much of that you will
end up spending more money and getting less innovation out of the process. And I think if you
take the risk you need to take, you will find that you will transform the society in terms of its
potential for economic success and prosperity. You will create an entrepreneurial culture which
will grow and evolve over time and have enormous quality and value to society, if you focus on
the incentive based system.

We at SFI, and more broadly in the Irish research community, look forward to working
with our colleagues in China mainland and Hong Kong in the years ahead. We look forward to
building new research partnerships which are based upon the most creative ideas which will
benefit the people of the world.

Thank you very much.
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