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« Faculty of Engineering
o School of Electronics, Communications and Computer Engineering.
» Graduate Departments:
< Department of Electronics and communications engineering
< Department of computer Science and Engineering

» Undergraduate Departments:
% Department of electronics and communications Engineering

o School of Innovative Design Engineering
#» Graduate Departments:
<+ Department of mechatronics and robotics engineering
<+ Department of Industrial Engineering and systems Management
»  Department of Materials Science and Engineering

*

» Undergraduate Departments:
< Department of Innovative Design Engineering

o School of Energy and Environmental Engineering
» Graduate Programs
< Departiment of Energy Resources and Environmental Engineering
<+ Department of Chemical and Petrochemical Engineering

» Undergraduate Programs
< Department of Energy and Environmental Engiheering

= [Faculty of Business and Humanities
o School of International Business and Management Systems
» Graduate Departments
<+ Department of International Business
<+ Department of Management Systems

» Undergraduate Departments
< Departiment of International Business and Management Systems

o School of Cross Cultural Studies
» Graduate Departments
<+ Department of Egyptology

2+ Department of Japanese Studies

» Undergraduate Departments
<+ Department of Cross Cultural Studies
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challenges, so too must there be a balanced
approach to training — and where needed
retraining — our researchers and researchers-
in-training so that keenly intentional
discernment and differentiation of design
and outcomes is a normal part of their
professional lives.

So in conclusion, I return to the beginning
and thesetwo principlesofthe United Nations
Academic Impact, which I respectfully
offer today for your consideration in this
important conversation:

A commitment to human rights among
them freedom of inquiry, opinion and
speech — which is surely the foundation for a
robust and critically differentiated exchange
of scientific knowledge in a global context
and, A commitment to encouraging global
citizenship through education —as discussed,
at primary, secondary and tertiary levels so
that all members of all societies globally are
provided the opportunity to organically
integrate the habits of mind thatare required
to embrace global citizenship with other
chronologically and age appropriate aspects
of their developmental experience.
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scientific growth in a group of countries not
perceived as research powerhouses. Iran, for
instance, has increased its yearly number of
peer-reviewed science publications from 736
in 1996 to 13,238 in 2008. Turkey tripled
the percentage of its GDP spent on R&D
in a little over a decade, and the number
of researchers in the country increased by
43%, a finding that may add clout to its
long-pending bid to join the European
Union. Tunisia and Qatar also showed
significant increases in research spending;
Llewellyn Smith said that it was too early
to speculate on how the current spate of
political changes in Islamic countries would
affect these trends.

The report stressed the importance of
international collaboration on expensive,
unrepeatable projects. Over 35% of papers
published in 2009 now include international
collaboration, up from 25% 15 years ago.
While scientists’ natural tendency to seek out
the best researchers, wherever they may be,
remains the main driver of this increase, the
panel attributed research improvements in
Portugal, Austria, and Greece to a concerted
effort by the European Commission’s

which funds

research only if it includes collaboration

Framework Pro gramme,

with an emerging E.U. country. “This top-
down approach had an effect,” said Llewellyn
Smith.

So what steps can the world take to enable
omnipresent science? The report suggests

Gaiioll Joauw

concrete measures such as more open-access
journals to allow poorer institutions to have
access, easing visa restrictions on visiting
scientists, and investigating new metrics
and analysis techniques that will allow
research panels to accurately assess global
collaboration.

Steps that our members within IAUP are
finding effective include the above as well
as individual MOU’s between cooperating
universities (often arranged as an outcome
of the personal relationships that develop
between the presidents), jointly designed
curricula, and pedagogies that encourage
open and critical inquiry and application
free from any particular orthodoxies or
ideological restraints. 10

Barriers to Exchange of Knowledge live
primarily in the inverse of what has been
described so far in this address: the choice
to “stay at home” both physically and
ideologically, designs that are engineered
to produce results supporting preconceived
notions, conceptualization that is driven
by ideological or nationalistic constraints
rather than encouragement to think openly,
creatively and collaboratively - with a
confidence that the previously unknown will
birth results that cannot be fully imagined
beforehand.

While clearly there is and must be a balance
between, for example, research focused in a
nation’s national security interests and that
seeking common solutions to global health
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of an expanding research pie.

The report’s findings include the following:
1. From 2002-2007, the global investment
in R&D (while
throughout the world, and shifting away

remaining  uneven
from North America and Europe, remains
concentrated in major cities internationally)
-- increased by about $350 billion, the
number of researchers grew by 1.4 million
and the number of published research papers
increased by 500,000, emanating largely
from the same cities where most R&D is
invested. Many of the emerging publishing
centers are in Asia.

2. 'The proportion of scientific papers
with more than one international author
has been rising steadily — indicating both
increased globalization and greater quality
in scientific research overall. One measure
of the increased quality is the increase in
citations of papers with the increase in
international researchers involved.

3. 'The international student population
has more than quadrupled since 1975,
from 800,000 to more than 3.7 million in
2009 — and undoubtedly an incrementally
higher number today. These are our “global
citizens” in the making as their international
experience, personal and professional
contacts and language and cultural abilities

inform their development as researchers.

Iwould argue that the concomitant challenge

for the home institutions is to welcome these
more broadly prepared internationalists
home with pedagogies, curricula and
methodologies that build upon and
incorporate their experience abroad. Clearly,
from this report, we see that an investment
in both welcoming international students to
our home institutions and sending our own
students abroad, is an investment in the
future of scientific research and the bodies
of knowledge that it will produce.

China, not unexpectedly, is the most
promising “new kid on the block”. In terms
of the world’s total research paper output,
it leapt from sixth place in 2003 to second
place in 2008; today, over 10% of the world’s
scholarly articles come out of China. The
report projects that the country will pass
the United States, which currently produces
21% of the world’s research papers, within
the decade.

As noted above, the quality of research
is a measure separate from number of
publications; the Royal Society report
measured it primarily in numbers of citations
per paper. Here, although citations of
Chinese papers have increased over the same
period, the rise in quality hasn’t been as fast
as that of output. The panel members said
that it will likely take time before countries
recognize the new players such as China as
worthy partners and cite their work.
Llewellyn Smith said that the most surprising
finding of the Royal Society report was strong

el Sl S3les 1 6 2
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“...young people learn differently than their
counterpartsdid in the past...moredexterous
at using information technology...”

2. Creative and Collaborative Worldwide
that
leaders who can both think independently

Learning: “...education nurtures
and work cooperatively to solve problems...
interdisciplinary perspectives that stress
convergence...collectiveintelligence. . .allow
for rapid and comprehensive distribution of
reliable knowledge”

3. A Collaborative Framework for University
Education: “... the opportunity to transcend
geographical borders...”

4. Global Reach Global

Responsibility: “...the social responsibility

Brings

of higher education institutions is on the
rise...”

5. A Network to Lead Creative Education:
“ network of global
advancement of

..a cooperative
universities. . .the
creative education through technological
innovation...shift the current pedagogy into
a paradigm that utilizes creative education
and innovative learning...”

These goals bring into sharp relief the tension
between traditional concepts of intellectual
property (it belongs to the individual scholar,
or funding institution, or home nation); as
well as notions of the national interest vs.
the Common Good. Where historically
the emphasis has been on the former — and
certainly the 7
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national interest continues to have essential
value in scientific research today - there are
clearimplicationsaswellofaninterdependent
global citizenry within which and in the
service of which the Knowledge Exchange
in Scientific Research takes place.

Our moment in time — yours and mine -
includes an increasing emphasis on the
internationalization of science: its methods
and design across disciplines and national
interests, itsassessmentand measurement, the
breadth of its audience and applications.
Clearly implicated in this emphasis are the
conceptual and philosophical foundations
for university study that are inculcated
globally in both primary and secondary
educational systems — and the imperative to
train teachers at these levels to themselves
learn, teach, think, design and interpret
through a more fundamentally global lens
than ever before.

“Emerging nations are transforming the
scene, although traditional powers remain.”
That’s how physicist and former director
of the European Organization for Nuclear
Research (or CERN) Christopher Llewellyn
Smith summarized the March 2011 Royal
Society report on the state of global science.
The report, titled “Knowledge, Networks
and Nations: Global Scientific Collaboration
in the 21st Century,” analyzes peer-reviewed
science papers with abstracts in English to
assess which countries were claiming slices
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colony’s hard fought victory in a brutal war
of independence with France, I lived and
worked amongst the indigenous Berbers
who had paid an inordinately high price
for that independence. My students, who
were mostly children of the war dead, took
me to visit their villages and the graves of
their fathers and taught me about Berber
customs and traditions, and the ways in
which these were distinct from Arab and
Muslim mores.

I returned to the US after these two years
a profoundly changed and different young
man than the one who had departed two
years earlier. The comfort and security of my
worldview — derived from my very privileged
American white middle class educated early
life — had been shattered, never again to
serve as foundational organizing principle
for my identity.

I recently met a gentleman named Ashok
Kulkarni, Indian by birth and a Nuclear
Physicist by training. Professor Kulkarni
serves as Deputy President of the University
of Technology in Jamaica, where we had
the opportunity to converse and compare
notes in a hotel lobby prior to attending
graduation ceremonies there, where we
wound up sitting next to one another on
the stage. I loved our conversation and
would have enjoyed more time together.
One of the professor’s observations was
particularly relevant to our topic today:
that our disciplines, psychology and nuclear

physics, share ultimately the challenge and
the goal of seeking and realizing ultimate
truths (albeit by very different paths).
Today our focus, while embraced in this
wider context, is also more narrowly
on Scientific Research and Knowledge
Exchange, which I will attempt to address
from a global perspective as it pertains to
tertiary education.

In preparing for this talk, I reviewed
the findings of the 2012 International
Presidential Forum on Global Research
Effective
Innovative Learning, which took place in
Korea: 6

The Forum’s Areas of Focus were:

1. Innovation in Higher Education

Universities: Education and

2. Education, Technology and Enterprises
for Innovation

3. Effective Learning Through Innovation
in Practice

4. Technology

and  Enterprises for
Innovation

I of course noted that each of these areas
calls for “innovation” — new models with
new ways of thinking, including newly
conceived paradigms, pedagogies and
curricular design.

The Forum’s Declaration (endorsed by 50
leaders from tertiary education worldwide,
including one from Saudi Arabia)
emphasized these points:

1. Education for the 21st Century Mind:
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objective for the graduates as they assume
their post-degree lives, we would find a
varied and very interesting range of results.

In the USA today, there is a strong emphasis
on preparing college students for careers.
There is of course a venerable tradition in
the international academic community
that we prepare scholars and researchers in
particular disciplines. Many would contend,
particularly those most imbued with the
liberal arts traditions, that we seek also to
preparecitizenstowhomweentrustthefuture
of the social order with a solid foundation
in critical thinking and other habits of
mind that serve throughout the life course
as tools to navigate whatever unforeseeable
life challenges and opportunities that might
present themselves.

My sense is that our national systems by
and large reinforce rather than challenge the
orthodoxies and shared assumptions that
continue to instill identities in our students
that define us in distinction to — and as
different from — others rather than identities
thatground usin universalities or experiences
of ourselves centering in felt commonalities.
This — together with the underlying
culturally specific socialization that precedes
our formal tertiary education — complicates
designing and conducting scientific research
that is rooted simultaneously in a deep
understanding, appreciation, transcendence
and ultimately celebration of difference —

Gaiioll Joauw

within an overarching commonality.

A relatively new objective that has emerged
in college and university mission statements
around the world is the preparation of
“global citizens.” My observation is that for
many schools this is addressed in sending
and receiving students — and sometimes
professors — in international exchange.
This certainly is an important element of
broadening individuals'’ understanding
of cultural relativity vs. a more narrowly
parochial sense of the world as seen through
one’s own cultural lens.

In my own experience as a young educator,
I spent a year as a teacher in Laos, in
Southeast Asia, and another in Algeria, in
North Africa. I have often said that those
two years have influenced my life view and
values more than all of my formal education
taken together. In Laos, I taught English
to local Buddhist monks while the war in
neighboring Vietnam would occasionally
spill across our borders. One day the monks
asked me who Christ was, and I replied that
Christ was to Christians as Buddha was to
Buddhists. This response was met with a
loud chorus 5

of “one Buddha” and I feared that I had
somehow blasphemed. Later, I asked some
of the monks who had become friends to
teach me about Buddha. They exchanged
quizzical glances, and then one stated simply
“be with us.”

In Algeria, not long after that former
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of presidents, rectors and vice-chancellors of
colleges and universities around the world,
founded in the UK in 1964, nearly 50 years
ago. Today, our 400+ members are organized
into 25 regional councils in various parts of
our small world. We are the “global voice
of higher education,” the moral voice of
the collective university presidency, across
continents, cultures, languages and faith
traditions.

We are proud to have been a founding
partner of the United Nations Academic
Impact (UNAI) and its ten guiding
principles for global tertiary education.
While IAUP embraces these ten principles
with equal enthusiasm, for purposes of
today’s symposium, I plan to primarily
address two of them in this context: 3

(1) A commitment to human rights among
them freedom of inquiry, opinion and
speech; and

(5) A commitment to encouraging global
citizenship through education

the word
“university” shares roots with “universe”

Linguistically, of course,
and “universal” and the sense of a unifying
force of identity derived from many
elements. As faculty members, presidents
and rectors, we have both the honor and
the responsibility of leading our institutions
— individually and collectively - in ethical
and socially responsible ways, as we prepare
new generations of citizens for our nations
as well as for an increasingly interconnected

and interdependent global society.

Over the course of the last two years, while
visiting our member schools as IAUP
president, I have had occasion to attend
university commencement / graduation
ceremonies in China, the Republic of
Georgia, Jamaicaand the US. While each was
strikingly different in the language spoken,
the music played, the native dress and the
local customs which framed the event, more
striking was the common elements across
these cultural settings, from ancient China
to newly independent Georgia and Jamaica.
Graduates were uniformly scrubbed and
formally coiffed; parents (many of whom
themselves did not possess a college
degree) were uniformly tearfully proud and
reflective on their children’s future; cameras
were ubiquitous as similar configurations
of family, classmates and professors were
digitally recorded for posterity; too many
speeches were given and most of them were
too long; there was uniformly a felt sense
that this was a very significant event, a
doorway from one stage of life to another
and from one level of possibility to another.
The lives of the graduates and their families
had been changed by the culmination of
years of sacrifice and hard work represented
in these ceremonies.

At the same time, I would guess that if we
polled the faculties who had prepared their
students for this auspicious occasion, and
asked them what exactly had been their

el Sl ke 1 5 8
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“Scientific/Research and'Knowledge Exchange: ‘A|Global Perspective”

Dr. Neal King

President, International Association of University Presidents (IAUP) and
President, Sofia University. (USA)

\/

|AUP

INTERNATIONAL ASSOCIATION OF
UNIVERSITY PRESIDENTS

ABSTRACT
This address will seek to explore those

variables that enhance — as well as those
that complicate — the sharing of scientific
knowledge and research outcomes across
international boundaries. The presenter is
a social scientist, who trained at one of the
leading research universities in the USA, the
University of California at Berkeley.

Both the IAUP and Dr. Kings home
university in California, Sofia University
USA, are strong proponents of the United

Nations Academic Impact (UNAI), ten
guiding principles for tertiary education
worldwide. This talk will seek to identify the
presenter’s biases and well as focus on the
following of the UNAT’s ten principles: (1) A
commitment to human rights among them
freedom of inquiry, opinion and speech; and
, (5) A commitment to encouraging global
citizenship through education.

TEXT

Great thanks to our conference organizers
from the Scientific Research Deanship &
the General Secretariat of Research Chairs
Programs here at Imam Mohammad Bin
Saud Islamic University for the honor of
being invited to speak today at this august
gathering. I am myself a social scientist,
who trained at the University of California
at Berkeley, California, USA. This is my first
visit to the kingdom of Saudi Arabia and I
am delighted to be here.

[ am honored to present today as president of
the International Association of University
Presidents, or IAUP, and as president of my
own university, Sofia University USA in
Palo Alto, California.

The TAUP is an all-volunteer organization
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outcomes as constituting the key elements
of the framework and points out essential
issues and requirements for developing the
framework. The important role of ICT
in creating knowledge, and effectively
distribute it, as well as managing it through
technologies has been described. The rapid
developments in the field of Information
and Communication Technology (ICT)
and utilization of e-learning tools) have
become essentials to educational processes.
Theoretically, the proposed framework gives
a first understanding of a methodology
for developing a framework for using
ICT to enhance KM in higher education
by defining the key issues that should be
considered when developing an effective
KM framework, while the research agenda
highlight new areas for further research
that should be tackled to address emerging
challenges. Although the paper is based on
synthesis of several pieces of extant research
and therefore still
evaluation and testing, it is hoped that the

requires empirical
ideas, conceptual approach, discussion,
and research issues set forth in this paper
represent a contribution to the literature
on KM, higher education, and ICT use for
each area and should stimulate interest and
future work by KM researchers.

Making this world a better place to live today
and dream of a safe place for tomorrow can
be achieved by injecting research at grass
root level. Government focus on R & D,

university research environment etc which
will not just graduate mere students but will
produce scientist, innovators, entrepreneurs,
technology leaders etc which ultimately
escalates the ranking of not only the nation
and the university but also the individual.
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knowledge exchange. Research work
done by Al-Adaileh , RM., & Al-Atawi
, M.S.,(2011) taking into consideration
with
reference to Saudi organization “More

culture, knowledge Management
research is essential to explore how cultural
factors are likely to support or undermine
more effective creation and sharing of
knowledge around a particular activity or
process. Future research should also explore
the relationship between the dominant
factors investigated in the study (including
cultural attributes and knowledge exchange)
and organizational performance. Moreover,
and considering the extended and dynamic
nature of cultural attributes, future research
may explore some other cultural attributes”
Learning culture promotes and enhances
knowledge management. Openness,
adaptive to technology, urge to learn and
share brings forth a dramatic change in
university culture.

As per Al-Adaileh, RM., & Al-Atawi,
M.S., (2011) “Some cultural changes
should be

this study, these changes might include

introduced. According to

encouraging of KE through the creation
of a rewards-orientation culture, more

effective  information flow, promoting
a trust environment, and encouraging
innovation to create new knowledge. These
cultural changes must begin with the senior
management and must be an important

part of the organizational values system.”

Gaiioll Joauw

Regular climatic surveys by the university
will help in finding out variable which are
challenges, hindrances, gap analysis and
framing strategies accordingly.

Conclusion

Universities which are strong in scientific
research will have a competitive advantage.
Mechanism of knowledge exchange and
scientific research can be best described as
a hub spoke mechanism facilitated by the
higher education which ultimately benefits
the stakeholders. Thus this fabric should
be further strengthened. Research is a
continuous process. Knowledge exchange
in turn promotes further research on the
itself. Research
initiatives should be taken in the culture for

research improvement
further improving the knowledge currency
Creditors and research promoters are
vital link between higher education and
research. Thus economies of research will
exist. Strongest, powerful currency of today
is knowledge currency which can only be
appreciated by research, knowledge and
technology.

A new methodology for defining an
effective useful knowledge management in
conjunction with a conceptual framework
for using ICT to enhance KM in higher
education is proposed. The proposed
framework highlights the relationships and
interplay between higher education process,

KM enabling ICT, KM processes, and KM
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the current students in enhancing their
knowledge on research work.

As per Shahid Yusuf (2008) Bramwell and
Wolfe “students are a major vehicle for the
transfer of research finding and valuable, tacit
knowledge associated with it. They are also
a channel for the transmission of knowledge
from firms back to the universities, a channel
informs future research and the design of
the university curriculum.”
Scientificresearchimprovesjobopportunities
and hone students to improve their
employability skills. Research indeed creates
value to the students which in turn helps the
organization in the form of human capital
investment in research and development
Shahid Yusuf (2008) “Students in turn,
gain a firsthand understanding of practical
applications and also of the challenges
firms are faced with. This tacit knowledge
circulated back to the university department,
can both guide the research agenda and
create opening for collaborative research
and development with industry”

Smalland mediumenterpriseshave tocombat
with “500 b gorillas” (Big corporations)
in respect to research and development.
Undergoing R&D, purchasing technology is
costly and sometimes prices are exuberantly
high as a result only large corporations can
stretch their muscles. Hence forth SME’s
have difficulties in getting advantage over

large corporations in terms of adopting to
latest technology and R&D. Whereas R&D

at university level can be further nursed,
,incubated and experimented at SME’s to
make research viable and affordable. SME’s

encouragement especially in scientific
research can bring mass revolution .SME’s
can act as knowledge intermediaries between
studentsandlargecorporations/government/
research institutes etc Students can extend
their research from the university to SME’s
making it a stepping stone for students to
get exposed to their abilities and capabilities
which are on test too. Furthermore applying
for and getting approval of patents rights,
marketing, knowledge technology transfer
etc in an organized way will make it
commercially viable

Not to forget the importance and vital
role of financial institutions, banks etc
who promote especially academicians
and scientists to pour funds and capital
investment for their respective research
work to make it feasible and commercially
viable which ultimately helps the society.
Other than that, non financial expertise
such as project management, Information
Technology, helping in preparing feasibility
report, risk assessment report, interacting
with publishers of research journal for
publication are done by the financial

institutions and banks.

Role of Culture in knowledge Exchange in
Saudi Context
Culture is a driving force in facilitating
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education is promoting scientific knowhow.
Scientific knowledge is initiated, nurtured to
be transformed into viable technology. This
paper emphasizes on issues and hindrances
in promoting knowledge exchange and
encouraging scientific research.

Higher education is encouraging students

and faculties to be initiators and be

by
approach and

financial incentive by seed funding for

enterprising in  starting business

establishing  incubator’s
start up. Catch ‘em young concept where
students are exposed to scientific research
environment thus creating a research mind
set.

Higher education needs to frame strategies
in promoting scientific research through
open innovation and opening research cells
in specific fields. University researchers are
the principal channels through which new
knowledge enters the commercial domain.
Henceforth
university, scientific research and students

has to go hand in hand

close interaction between

Scientific research enables university to
explore possibilities of generating funds
through partnerships and collaborations
from industries,
research bodies’ etc Cash flow to the higher

various government,
education (Universities) is also creating a
research ambience and environment which
makes the respective university improving
their ranking and having a competitive
advantage among other universities.

Gaiioll Joauw

Due to thrust on scientific research this has
enabled academicians to improve curriculam
of courses by making it more applied,
more meaningful and compatible with real
life examples and cases. Thus the learning
outcome is more effective and optimized.
Scientific research has largely contributed in
innovation, encouraging creativity, harping
on new ideas, springing of entrepreneurial,
business leaders amongst youth. This has also
created an entrepreneurial and enterprising
environment which ultimately boosts the
industrialization and economic growth.
Catch ‘em young with scientific research
promotes research and development at early
stage of students’ academic life cycle which
increases job opportunities for university
students etc which ultimately helps the
nation. Today’s order is knowledge intensive
economy based on innovation, technology,
research and development.

Emphasis in scientific research has promoted
university to be more progressive, becoming
an example of a learning organization.
Challenges in imparting tacit knowledge
has been overcome through research,
experimentation, learning by doing etc
Interference of government in bridging the
gap between higher education and industry
can be done in one way by encouraging
scientific research.

Research focus at higher education level
will be a stepping stone for further research
studies as well as a knowledge gain for




Gaiioll Jouw

made world like a huge resource. MITs open
courseware initiative a decade ago is now
taking to the next level as we are witnessing
abundant free, online educational resources
available in variety of forms. In the years to
come collaboration and contribution would
become increasingly open and fully engaged
as a valid learning process. Universities are
gradually using social networking sites to
discuss the ideas of common interest while
crowd sourcing and massive online open
resources (MOOC) are filling the gaps that
cannot be bridged via traditional learning
sources. Virtual world is another area of

great importance. The niversities could

increasingly use virtual spaced with avatar

studentsand teachersforinnovative teaching,
learning and research projects. The virtual
world concept is currently enabling us to
perform a job that is impossible to think
in the real world. Technology has provided
specialized platforms that best serve the
learning needs.

The technology has imparted knowledge
and information that are key factors driving
productivity, competitiveness and increased
wealth and prosperity that universities are
now prioritizing more on developing their
human capital.

Universities who care for creating value for
the well being are managed professionally
by able leaders who are well versed with
the state of the art technology and invest

into it. They are visionary in visualizing the
future trends, building higher standards,
caring about stakeholders especially the
community, and work collaboratively with
partners.

University should be able to create a culture
that encourages technological learning
centre and take initiatives like seed funding
(Ignoring bureaucratic lengthy budgets) and
incubating research endeavors.

Kanter, R.M (2000)
“Information technology can facilitate

According  to

spontaneous, instantaneous, self—organizing
exchanges. But a “soft” infrastructure of
trust is critical to mobilize people to work
across boundaries to seize opportunities.
They must communicate easily and fluently
with one another, know their part in the
system, grasp the strategy, and know whom
to contact with something to offer to a task
at hand. Everyone should feel that they
can form and join net-works. Networks
enhance idea generation and knowledge
transfer to solve problems or implement
best practices.”

Role of Scientific Research in Higher

Education

Technology has a vital role to play in
dissemination of knowledge. For an effective
knowledge exchange, various stakeholders
are involved directly or indirectly in making
the research fruitful.

With the help of technology higher
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access to data and information in a digital
form that allows manipulations that are
sometimes not otherwise possible. However,
research scientists need to be given adequate
training in order to acquire the necessary
skills to enable them use computersand other
ICT facilities and services. Obioha (2005)
stated that some of the achievements that
could be ascribed to ICT tools usage include
quick search and easy access to information,
varieties of information, ease and speed
in processing information, and increased
knowledge. The blending of computers and
electronic communications has dramatically
enhanced the output and productivity of
researchers in almost all domains ranging
from higher education to space technology.
Today it is obviously strategically important
for any higher education organization to
realize valuable knowledge and information
can no doubt be greatly improved if IT
is strategically and proactively embraced
in support of the institution’s mission.
Technology has amplified the availability
of open content resources globally and they
have made their presence online for the
convenience and savings of time and effort
for students, faculty and staff. Many syllabi,
lectures, class exercises, tests and simulations
are now available on the Internet globally.
In many disciplines higher education
institutions are collaborating for the mutual
improvement of research and teaching at all
participating universities and colleges for

Gaiioll Joauw

knowledge exchange and beyond. Students
have a greater choice on the quality teaching
and learning materials. Variety of courses
or parts of courses called learning objects
online; some with scholarly review, in an
Open Course Ware Consortium are now
available online. This is affecting teaching
in terms of improved delivery of great
quality and with technology. The university
education can more easily provide many
methods for teaching a subject and improve
teaching and learning by better matching
the subject contents. I'T has now become an
integral part of the educational process in
many other ways. Universities play a central
role in this process, not only as producers of
basic research, but also by creating human
capital in the form of higher skilled labor.
There are five trends that are changing the
higher education globally (Gilly Salmon,
2012). The future of higher education is
going to be mobile to greater lengths since
mobile devices such as smart phones and
tablets are now affordable and accessible than
the desktops. The combination of hardware,
software, and application programs has
created an ideal platform for literally mobile
university. The continuous introductions
of new and innovative education apps are
enhancing teaching and learning practices
and experience. Connectivity combined
with cloud computing is gaining grounds in
higher education. Cloud based computing is
embedded in computing devices has virtually
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To achieve success, higher education process
must be refined with respect to new methods
to provide
knowledge development and transfer for

and existing technologies

delivering academic services and learning,
student life-cycle management, institutional
development, and enterprise management
and support, in more productive ways. ICT
enablesand provides the entire infrastructure
and tools to support KM processes within
an enterprise (Hendriks, 2001). To succeed
in KM, it is important that assessment
and defining of ICT capabilities are done
properly as it supports and facilitates KM
processes such as knowledge capture,
storage, retrieval, sharing and collaboration,
dissemination, and updates in organizations
in higher education.

KM processes refer to a systematic approach
to the identification, capturing, organization
and dissemination of the intellectual assets
that are critical to the organization’s long
term performance (Shukor et al. 2009). KM
processes help in turning an organization’s
intellectual property (recorded or expert of
its members) into a greater productivity,
new values and increased competitiveness.
KM processes can also be viewed as turning
data into information and transforming
information into knowledge and is a
cyclic process involving various activities
including knowledge creation, knowledge
codification, transfer, and

knowledge

knowledge application (Nonaka, 1991).
In our proposed framework adopted
from (Omona, Weide, Lubega, 2010) the
key processes that can contribute to KM
effectiveness include knowledge planning,
knowledge capture, knowledge organize,
knowledge retrieve, knowledge utilize,
knowledge maintenance, and knowledge

evaluation

Technology Role in Higher Education and
Research

Knowledge, innovation and Information
and Communication Technologies (ICTs)
have had strong repercussions on many
economic sectors, e.g. the informatics
and communication, finance, and
transportation sectors (Foray, 2004; Boyer,
2002). The knowledge-based economy sets
a new scene for education and scientific
research activities and new challenges and
promises for higher education. ICTs are a
very powerful tool for diffusing knowledge
and information, and advanced scientific
research. Hence, scientific research in many
fields has also been revolutionised by the
new possibilities offered by ICTs, from
digitisation of information to new recording,
simulation and data processing possibilities
(Atkins and al., 2003). The advances in
modern communication are revolutionizing
the exchange of ideas and knowledge.
Consequently we are witnessing one of the
most visible impacts of ICTs with instant
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A conceptual framework defines a structure
that is developed to describe a KM
framework developmentapproach and some
of these dimensions to KM practice capture
the current application of ICT in enhancing
KM. It may serve as a guide for identifying
approaches for the development of a
framework for using ICT in enhancing KM
in higher education. Sprague (1980) points
out that the development of information
systems should be informed by a well
designed framework that integrates business
processes and the needed information
technology with the associated function to
facilitate the KM framework development
(Alavi and Leidner, 2001). The emphasis
here is on the need for understanding
the organizational knowledge generating
activities that are being supported by ICT
in a knowledge-led environment.

Stankosky’s (2005) KM pillar is referred
to enterprise learning together with the
task-technology fit  theory (Goodhue
and Thompson, 1995). On this basis,
it is proposed to present a conceptual
framework that links higher education
processes involved in generating knowledge
to enabling ICT and KM processes to arrive
at a systematic and holistic framework for
improved KM outcomes to achieve higher
education goals. In the proposed framework,
organization and leadership are taken into
account to form a constituent part of the

higher education process, enabling ICT,
and KM processes which form the three
key elements of the framework while the
resulting output is represented by the KM
outcomes. (Omona, Weide, Lubega, 2010)
originally proposed a conceptual framework
for KM in higher education. Figure 2
illustrates a diagrammatic representation
of the proposed conceptual framework
adopted from their conceptual framework.
The following sections give an explanation
of the roles and contributions of each of the
element in the development of the proposed
conceptual framework.
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locate each other and communicate so as to
achieve complex knowledge transfer.

Wiig (1993) considers KM in organizations
from three perspectives: business perspective,
management perspective, and hands-on
perspectives; with each perspective having
different horizon and purposes. The business
perspective focus on why, where and to what
extent the organization must invest in or
exploit knowledge, and looks at strategies,
products and services, alliance, acquisitions
ordivestmentsfrom knowledge-related point
of view. The management perspective focuses
on determining, organizing, directing,
facilitating, and monitoring knowledge-
related practices and activities required to
achieve the desired business strategies and
objectives. The hands-on perspective on
the other hand focuses on applying the
expertise to conduct explicit knowledge-
related tasks. Knowledge management is
not about managing technology alone, but
is about managing how human beings can
share their knowledge effectively.

Proposed Organizational Learning and
Knowledge Exchange Model

Our research is a study in bringing a
new dimension in knowledge exchange
management with reference to higher
education. The proposed model is an
interaction

innovative  deduction  of

between three major variables of knowledge

exchange. An organizational learning is a
key dimension to KM, which involves a
continuous assessment of organizational
experience, converting that experience into
knowledge, and making it accessible to
the entire organization. Figurel. Illustrates
a proposed organizational learning and
knowledge exchange model. The proposed
model establishes a relationship between
the components of organizational learning,
knowledge exchange and sharing using ICT.
In this model the stakeholder represents
academicians,

Government, university,

students, industry, community, etc.
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of higher education process; and draws
solutions from and contributes to multiple
disciplines including management,
information retrieval, artificial intelligence,

and organizational behavior.

Why Knowledge Exchange?

Knowledge exchange is an important way
to share, replicate, and improve to achieve
Stakeholders and other

development practitioners usually learn from

an objective.

the practical experience of other who have
gone through, or are going through similar
problems or set of parameters in a give
situation. Hence it is an excellent approach
to stay connected and access knowledge and
identify solutions.

What can be expected from knowledge

exchange?

e Transformations in scholarly
communication: Open Access, e-
publishing, research infrastructure,
especially for primary data.

e Creating a Common Information
Environment: Coordination of
Digitization ~activities, International

collaboration, building interoperable
information structures.

e Transfer and
on creating and implementing the

Innovation:  Focus

technologies that researchers need to
stay world class.

Gaiioll Joauw

Role in Knowledge
Exchange and Management

of Technology

The role and adoption of ICT in the current
times has been a centre of focus in inspiring
the strategic roles of universities towards
economic growth and innovation. As the
role of information technology in knowledge
management processes is catalyzing the rate
of knowledge transfer and creation, there
is always a need to enhance and facilitate
Knowledge Management (KM) to innovate
new methods, tools and techniques in the
development of KM systems frameworks.
It is eventually resulting in promotion
knowledge processes and knowledge
technologies for an effective management of
knowledge for improved service deliveries
in higher education. However, it is difficult
to choose what type of IT solutions to
deploy in support of KM initiatives. There
are two basic approaches to KM for which
IT can provide support: codification and
personalization (Hansen et al. 1999). With
the codification approach, more explicit
and structured knowledge is codified and
stored in knowledge bases. The main role of
IT here is to help people share knowledge
through common storage so as to achieve
economic reuse of knowledge. With the
personalization approach, more tacit and
unstructured knowledge is shared largely
through direct personal communication.

The main role of I'T here is to help people
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to emphasize and more effectively exploit
knowledge-based resources that already
exist within the organization (Damodaran
& Olphert, 2000; Davenport & Prusak,
1998; Spender & Grant, 1996). As one
knowledge-centered  activity, knowledge
sharing is the fundamental means through
which employees can contribute

to knowledge application, innovation, and
ultimately the competitive advantage of the
organization (Jackson, Chuang, Harden,
Jiang, & Joseph, 2006). Knowledge sharing
between employees and within and across
teams allows organizations to exploit and
capitalize on knowledge-based resources
(Cabrera & Cabrera, 2005; Damodaran
& Olphert, 2000; Davenport & Prusak,
1998). Research has shown that knowledge
sharing and combination is positively related
to reductions in production costs, faster
completion of new product development
projects, team performance, firm innovation
capabilities, and firm performance including
sales growth and revenue from new products
and services (e.g., Arthur & Huntley, 2005;
Collins & Smith, 2006; Cummings, 2004;
Hansen, 2002; Lin, 2007d; Mesmer-
Magnus & DeChurch, 2009). Because of the
potential benefits that can be realized from
knowledge sharing, many organizations have
invested considerable time and money into
knowledge management (KM) initiatives
including the development of knowledge
management systems (KMS) which use

state-of-the-art technology to facilitate the
collection, storage, and distribution of

knowledge. Underpinning the role of
pioneering technologies in facilitating
exchange of knowledge and information
exchange processes relationships which exist
between university-industry, and challenges
faced by rapid changes in technology and
how exchange of knowledge will combat
technological changes, a challenge ahead.
It is built around the current role and
application of Information and Technology
(IT) infrastructure for practice in the co-
operative knowledge-based exchange within
the economies and the role of Higher
Education Institutions (HEIs) within those
economies. KM deals with the analysis and
technical support of practices used in an
organization to identify, create, represent,
distribute and enable the adoption and
leveraging of good collaborative knowledge
management and exchange processes. Since
effective KM and exchange is an increasingly
important source of competitive advantage,
the application and use of ICT to support
KM in higher education is currently requires
a new conceptual approach and research
agenda to address new challenges. ICT
uses in KM provide us with the potential
for greatly enhanced access to knowledge
combined with the challenge of how to
manage the access (Hawkins, 2000). In
addition, it promises improvements in
the quality, efficiency, and effectiveness
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Role of Technolg)\gy in ‘Facilitatiqg 'Knowleége *Exchal{ge

Ryhan Ebad

Department of Computer & Information,
Jazan Community. College,

Jazan University, Jazan, Kingdom of Saudi
Arabia

Abstract and overview

In order to facilitate and enhance Knowledge
Management with the adoption and use
of ICT, there is a need for developing
new methods, tools and techniques in the
development of KM systems frameworks,
knowledge and  knowledge

processes

technologies  to  promote effective
management of knowledge for improved
service deliveries in higher education. This
paper focuses on the conceptual framework
of Knowledge Management and Exchange
as a key driver of innovation - an essential
component in the promotion of growing
academic networks at regional, national
and international levels. In addition, the
paper identifies several research issues to
bridge the gap that currently exists between
the requirements of education, business
communities and policymakers’ conceptions
and priorities around innovation and
entrepreneurial management to address the
different emerging projects and challenges

in using ICT to enhance KM in higher

Mohammad Rishad Faridi

Department of Marketing, College of Business
Administration,
Salman Bin Abdul Aziz University, Al'Kharj,
Kingdom of Saudi Arabia

education.

Keywords: knowledge exchange, knowledge
transfer, knowledge sharing, knowledge
management,

Learning organization,

Research.

Introduction

Knowledge is a critical organizational
resource that provides a sustainable
competitive advantage in a competitive
and dynamic economy (e.g., Davenport
& Prusak, 1998; Foss & Pedersen, 2002;
Grant, 1996; Spender & Grant, 1996). To
gain a competitive advantage it is necessary
but insufficient for organizations to rely
on stafing and training systems that focus
on selecting employees who have specific
knowledge, skills, abilities, or competencies
or helping employees acquire them (Brown
& Duguid, 1991). Organizations must
also consider how to transfer expertise and
knowledge from experts who have it to

noviceswho need to know (Hinds, Patterson,
& Pfeffer, 2001). That is, organizations need
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Kratos Axis Ultra XPS

X-ray photoelectron spectroscopy.
Monochromated Al K-alpha X-ray gun.
Dual anode Al/Mg X-ray gun. UV lamp &
delay line detector

This instrument is being re-housed in the
NNNC in 2013

The University of Nottingham will be the
base for a unique X-ray machine - the first
in the world dedicated solely to the study of
liquid surfaces.

The world’s first Liquid Phase Photoelectron
Spectroscopy (LiPPS) machine is a high
performance tool that will increase
the UK’s competitiveness in a range of
high-value industrial sectors, including

semiconductors, aerospace, pharmaceuticals

Funded by a £675,000 grant from the
Engineering and Physical Sciences Research
Council (EPSRC), LiPPS is a unique X-ray
Photoelectron Spectroscopy (XPS) machine
which allows researchers to take atomistic
measurements of the surface of liquids for
the first time.




FEI Quanta200 3D DualBeam Focused
Ion Beam Scanning Electron Microscopy
provides  site-specific  preparation  of
samples for TEM analysis, integrated
micro-sectioning capabilities, allowing 3D
analysis.

Two state-of-the-art Asylum Research MFP-
3D Atomic Force Microscopy systems,

supporting all major modes of imaging
and force analysis inclusive of ambient and
liquid operation.

Yaiioll Joaw

Sample preparation and particle sizing.

Extensive cryo-preparation capabilities are a
particularstrength of the NNNCasis particle
sizing using the Nanosight LM 14 and Izon
gNano particle sizing instruments.
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Horiba LabRAM HR Raman Microscopy

provides a non-invasive identification of
the chemical and physical state of bulk
and surface species and provides elemental

mapping of samples such as pharmaceutical

tablets on the timescale of a few minutes.
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Global nnnec A- entre for exchange of knowledge
Top 100 ACros
University

Thie University of

: disciplines NDttlngham

Centre founded in 07 with support from the University (SRIF) by the

Schools of Pharmacy, Physics and Astronomy, Chemistry and
Engineering.

The Centre offers coordinated open access to laboratory space and
state of the art facilities. In addition it is a ‘hub’ for disseminating
information on and enabling access to wider University facilities.

The Centre helps coordinate University response to funding calls in

Manotechnology and other related issues in Nanotechnology (eg.
safety. public awareness)
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IDLANDS
HYSICS
LLIANCE

(GraduateSchool

Training modules for the first term

200910/

e Bose-Einstein Condensation in Ultra
Cold Gases

e Quantum Optics

e Probes of Condensed Matter (part 3)

e Probes of Condensed Matter (part 4)

e Crystallography

e Semiconductors

e Time Series Analysis

e Continuous Groups

e Foundations of Magnetic Resonance

e Magnetic Resonance Hardware

e Nano / surface physics I: Atomic
Structure

* Waves in Laboratory and Astrophysical
Plasmas

e Quantum many-body physics

e Quantum Hall and Many Body Effects

* 'The physics of fluctuations

The Graduate School

The Graduate School supports all

postgraduates and offer a wide range of

generic research training courses.
Presentation skills for researchers

. Using posters to communicate
research

e  Preparing for the viva

. Intellectual property and copyright:
what new researchers need to know

e Getting into the habit of writing
*  Planning your research
o Preparing and presenting an effective

CV for PhD and MPhil students

(Global
To p1 00

University

nattingham nanctechmology and nanosdience centre

2007, the
Nanotechnology and Nanoscience Centre
(NNNC) it is an independent multi-

disciplinary research centre at the University

Founded in Nottingham

of Nottingham supporting a wide range of
nanotechnology and nanoscience research
ranging from novel materials, food science,
drug delivery, semiconductors, carbon

nanotubes, graphene and quantum dots.




International Recognition

In UK the Research Assessment Exercise
(RAE), conducted on behalf of the
four higher education funding bodies,
evaluates the quality and excellence of
research undertaken by Universities
RAE ranks all Universities on their
research strength and rates each academic
discipline

The highly-ranked institutions will
receive the highest level of research
funding for the coming years.

The recently announced results of the
RAE2008 place:

RAE success

133

Grade Point Average

From Times Higher

University of Nottingham in the top 7
of all British universities

School of Physics & Astronomy joint
2nd with Cambridge and St Andrews in
a ranking of 42 Physics departments.
95% of the School’s research was judged
to be of “international quality”, while
25% was categorised as “world-leading”
Times Higher World Rankings in 2008
place Nottingham in the Top 1% of all
universities worldwide.

95% of the School’s research was judged
to be of “international quality”, while
25% was categorised as “world-leading”

% of 4* research activity
staff submitted

Education
' i

Physics
Lancaster 290 5 25 26
Cambridge 2.85 5 25 141
Nottingham 2.85 5 25 a4
St Andrews 2.85 5 25 a2
Bath 2.85 4 20 20
Edinburgh 2.80 5 20 61
Durham 2.75 5 20 TD
Imperial College 2.75 5* 20 127
Sheffield 275 nfa 20 a2
ucL 2.75 5 20 101
Glasgow 2.75 5 20 48

2.7T0 5 20 44
e 570 5 15 28
Sussex 2.70 5 15 20
Bristol 2.65 5 20 45
Liverpool 265 5 20 as
Oxford 265 5* 20 140
Southampton 2.65 5* 15 45
Heriot-Watt 2.65 4 15 20
Manchaster 260 nfa 20 83
Hertfordshire 2.60 4 15 28
Warwick 260 5 15 51

GYaiioll Jowy ——
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PhD students

vital to maintain
student numbers

Research Income
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6 Research Groups

F‘“‘

Astronomy (8)
Ultracold Atoms (2) Condensed Matter Theory (9)

Magnetic Resonance Imagin
Particle Theory (4) < Ll

& Spectroscopy (7)
Experimental Condensed Matter
& Nanoscience (14)

Research Activities

Research actiwvitiles

The School hes o large number of Tull=time
postgradusts resesrch sEudents working within
wist AifFararnt famaarch Qo ups
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University of Nottingham: ;
ACADEMIC ORGANISATION

The University has five Faculties, which consist of the following Schools:

School of Physics & Astronomy:
Courses in Physics

, J“

® The School of Fhvs!cé and Astronomy currently runs 9
courses with total student numbers (FTE) = 325:

AR —,
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Scholarships: International Office Based in the new International House on
www.nottingham.ac.uk/international Jubilee Campus

Divided into 4 Teams:
offers a range of scholarships in order to e International Recruitment Team
encourage * Partnership Development and Support
e Academic excellence Team
e Aid diversity *  Support Services Team
*  ‘Pump Prime’ new markets * Study Abroad Team

* Develop relationships with sponsors

e Offer real financial assistance in cases of
hardship whether individually or by
region

T Gty of Mt
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The Chaplaincy hosts a popular series
of day trips to cities around the UK for

International Students

Support Services Team:
Scholarships

942 scholarships offered in 0809/ (over
2,650 applications)

Over 120 different scholarship schemes

£4 million in new scholarships offered in
0809/

Scholarships team manages Scholarships
database, a comprehensive search tool
for funding opportunities available to
International UoN applicants

L=l Jaliillg yoLell Cuaul
Scientific Research & Knowledge Exchange
22- 23 April 2013 /_DIEPE 651 alon IP-IF

Support Services Team:
Developing Solutions Scholarships

Developing Solutions Scholarship is one of
the University’s flagship programmes
Launched in 2001

Awarded to

from  developing

outstanding  candidates
countries in  the
Commonwealth

2575%- of tuition fees

For MSc programmes in the fields of:

e Environment

e Food

e Health

e Technology

Aim is to help fund students so that

they may contribute to the

development of their communities

in their home country
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Scientific Research & Knowledge Exchange.

=

More than 5,300 staff

In the UK,

Over 3,800 International & EU
undergraduates

Over 3,300 International & EU
postgraduates

Over 150 countries represented
More than 7,300 International students at
UoN UK

University of Nottingham:
History

HIGHER
Awarﬁdlsliﬂﬂﬁ AWARDS O\

1798: Adult Education School founded
1881: University College Nottingham
founded in city Centre

1948: Awarded the Royal Charter

1997: Helped found Universitas 21

2000: Awarded the Queen’s Anniversary

Prize for Higher Education

2000: Enrolment of first UoN Malaysia
Campus students

2003: 2 Nobel prizes awarded to staff:
(former Professor and alumnus) Sir Clive
Granger, for Economics)
Professor  Sir  Peter Mansfield (for
Medicine)

2004: Enrolment of first UoN China
Campus students

2006: Times Higher Education University
of the Year

2008: Times Entrepreneurial University of
the Year

Sports Facilities

2 Sports Halls and separate Fitness Centre
on University Park

2 Artificial turfs for all weather play

Sports complexes at Jubilee and Sutton
Bonington Campuses

25m x 18m Swimming Pool, where British

Religious Provision
Prayer rooms on all campuses

GYaiioll Jowy ——



5 Main campus sites in the UK:
University Park

Queen’s Medical Centre (QMC)
Jubilee

Sutton Bonington

King’s Meadow

Internationalization

Enrolment of students to the Overseas
Campuses has increased dramatically
since they opened in 2000 and 2004,
respectively

Increasing enrolment and diversity at
the International Campuses is in line
with the University of Nottingham’s
Internationalization strategy

Overseas Campus

Numbers
4000
3500 >
‘53000
22500
_EZOOO
1500
* 500 _//
/ V4
0 T T T T T T T T 1
S R I R AR
B B B B P B P P
NI T HFFFHTNEFE S

==Malaysia ==China

Aims & Values

The University of Nottingham is committed
to excellence in the advancement and
It will
consolidate its position as a world class

communication of knowledge.

institution sustaining research and teaching
activities of the highest standards.
Curiosity-driven research will be pursued
across a broad subject portfolio and the
University will provide programmes for
students which reflect its commitment to a
varied, accessible and stimulating learning
environment, capableofdevelopingstudents’
knowledge, skills and employability.
Research excellence lies at the core of our
mission because we believe this defines a
world-class university and provides the best
context for excellent teaching.

We aim to be truly international because we
believe this is the key to success, in terms of
the quality of our research and our graduates,
in the 21st century.

UoN Facts and Figures

9 applications per place

More than 35,500 students studying

at the UoN worldwide
Lds W :




&

Wb)—=0ll Jalillg pooLell oyl
Scientific Research & Knowledge Exchange.
22-23 April 2013 /AIEPE 5450 saloa IF-IF

GYaiioll Jowy ——

China Campus

Internationalization

The International Office supports The
University’s leading Internationalisation
Strategy through the development of:
long-term, global institutional partnerships
an international experience for all
initiatives to support social
responsibility and educational opportunity
in the developing world

UoN in Malaysia: first purpose-built UK
University campus in a foreign country
UoN in China: first foreign university to
be granted a licence by the Chinese
Government to open a campus in the
People’s Republic. This is a joint venture

with the Wanli Education Group (WEG).

!|;1|_“_ 3

University of Nottingham:
Campuses

2 International campuses:
Semenyih, Malaysia
Ningbo, China
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Frequent cheap deals or student discounts

e Consistently ranked in the UK’s top-10

universities

e Staff and students from over 150
countries

e  Over 35,500 students in total, on all
campuses

e Over 7,300 international students,
representing over 150 countries

e Over 400 degree programmes, spanning
all key disciplines

oY)
Scien
22.2

*  Oneofthe UK’smost popularuniversities
(applications per place)

e International outlook, with
campusesin Malaysia and China

University of Nottingham:

an International University

Nottingham is the nearest Britain has to a
truly global university,

with campuses in China and Malaysia
modelled on a headquarter that is among
the most attractive in Britain.”

University of Nottingham:
International Campuses

Malaysia Campus

el Sl ke 1 2 4
f S Ay
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'Nottingham
_—

Prof. Mohamed Henin
University, of Nottingham

Nottingham University of Nottingham

No one knows for sure if Robin Hood existed

g -

Conveniently located inthe centreo f
England — in the ‘East Midlands’

A quick 1.5 — 2 hours by train to London
Nearby is East Midlands Airport, award-
winning International airport

ol ol Bokes
Craaabl of A Resemch
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Green Investment Bank

= The UK Green = 80% of funding focuses
Investment Bank is the on -

first bank of_its kind in . Offshore Wind
the world, with £3 i B
billion of funding from LEER e

the UK Government to » Non-domestic
invest in sustainable Energy Efficiency
projects « Waste

In summary

= The UK has a growing variety of
incentives and initiatives to support the
exchange of knowledge in low carbon
technology.

= The challenges are large and will only be
met though collaboration, although this
needs to be incentivised and given time

= There is a lot on information freely
available and numerous networks to
support engagement.




iti ITI Energy

= |TI Energy was one of three operating groups that
made up ITI Scotland. Together with ITI Techmedia
and ITI Life Sciences, they planned to invest in
excess of £450 million over ten years in research
and development.

= This was publicly funded, but aimed to be 100 per
cent commercially driven, with the objective of
creating new technologies and stimulating business
growth.

ITI Energy selected and invested in programmes
based on assessing future market needs,
identifying technology opportunities, and
responding to ideas, Initiatives and proposals from
the research and business communities.

Energy Technologies Institute

ETI is a £1bn public—private = Smart Systems & Heat

partner5hip between global Understanding real mass—market
consumer behaviour,

industries (BP, Caterpillar, reguwements and profilesin
EDF, E.ON, Rolls-Royce and order to design and
Shell) and the UK cnnbmuplcate effective service
) products
Government. - The provision of energy services
and integrated products (i.e. the
physical elements) to consumers
Not a grant—giving body, but in cfgmest[ic and clorrémerciqufl N
m&keE tﬂ.rgeted Iﬂveﬁtmentﬁ reL::erIfl;lt?'S pProumariy Qmestic
in projects in offshore wind, +  Key focus on space and water
marine, distributed energy, geat_l" '[ccjt?mele]- cleanliness),
buildings, energy storage and service needs in or connedted to
distribution, carbon capture buildings (e.g. vehicle charging)
and storage, transport and . }:Jhned&ﬁéiilgcéw'?réh%ﬁ\;gmtg}ur}?é
bioenergy. 2050, including Eunldings
w - retrofits and energy distribution
‘y system choices.
— L energy

technologies

timstitute

Gaiigll Jouwwy —
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Investment is key

Time
>
Technology Technology Early Commercialization
Creation Development
Successful
Cash Moderately
Flow Vﬂ"EV of Successful
\ Unsuccessful
Unsuccessful
) h ) -
e 2o T 2o 2
v Public Sectar Entrepreneur & Venture PO

Agencies, UniversitieSeed/Angel Investors Capitalists

Energy Innovation

F s
Long timelines

+ Large capital
investment

+ Large investment
multipliers

Investment

= Deep & wide valley
of death

k J
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= Bio-energy

= Carbon Capture and

Gaiioll Joauw

TINA areas

Ynnavation in EN&S technologies
could save the UK £4-1%bnin

deplovment costs to 2050,

Sto kagc . o innoavation can also help create UK
= Domestic Buildings based business opportunities that
= Flectricity Networks & could contribute an estimated £6-
Storage Y 34bn to GODP to 2050,
= H Significant private sector investment
eat in innovation, catalysed by carefully
L] Hyd rogen targeted public sector support to

= Industrial Sector

= Marine

overcome barriers and market
faifures, can defiverithe bulk of
these benefits while demonstrating

= Non-domestic Buildings  strorg value for money.’

= Nuclear Fission
= Offshore Wind

50%

Market
Penetration

Electricity Networks & Storage TINA

Implementation S—-curves

& ConsumerProducts Medicine ICT Oil & Gas

10 15

Time in years
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Low Carbon Innovation Coordination Group

FEPATET MERIT 40

ENERGY e
A AW PN SCHANGE tecth

Y institute

> ‘ Technology Strategy Board
A

Dinving Inncvation
he Scottish
overnment

—
f Scottish Enterprise

El*:pnrtmcnt for THE CROWN
Communities and w ESTATE

Local Government

g}:a rtment
for Transport defm

AN -'-{\-f‘.n
@ Ministry of Defence T *'} UK I m
W27 AT
Of*m MNorthern Ireland  Uywodreeth Cymru

Asemsly”” HES JKERC

Technology Innovation Needs Assessments

= The Technology Innovation Needs Assessment (TINA) project
led by the LCICG, is being used to inform the prioritisation of
public sector investment in low carbon innovation. The TINAs
aim to identify and value the key innovation needs of specific
low carbon technologies.

= For each low carbon technology, the TINA:

- Analyses the potential role of the technology in the UK’s energy
system

= Estimates the value to the UK economy from cutting the costs of
the technology through innovation

» Estimates the value to the UK economy of the green growth
opportunity through exports

» Assesses the case for UK public sector intervention in innovation

- Identifies the Potential innovation priorities to deliver the
greatest benefit to the UK

i s s 1 1 8
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Office of the Gas and Electricity Markets

= The ‘RPI-X' method has = |n order to attract efficient
investment, Ofgem’s new

Ser"."Ed ottt Welk Dy RIIO (Revenue = Incentives +
delivering lower network Innovation + Qutputs)
prices (a 50 per cent framework rewards
reduction in network costs companies that innovate and

: Y run their networks to better
._smce ]99(_}), £35 billion of meet the heeds of
increased investment and consumers and network
significant improvements in users. It does this by setting
network reliability since the |0ﬂ9t€F|€|Q|‘}FY€aF _P“Cﬁ‘t_

- At controls, offering incentives

companies were privatised focused on delivering
twenty years ago results, and expanding £500

million the Low Carbon
Network Fund to encourage
the growth of smart grids.

Low Carbon Network Fund

= Accelerating Renewable Connections
(submitted by Scottish Power Distribution)

= Customer Load Active System Services
(submitted by Electricity North West)

= Flex grid - Advanced Fault Level Management
in Birmingham (submitted by Western Power
Distribution)

= |[nnovation Squared (submitted by Southern
Electric Power Distribution)

= Smarter Network Storage (submitted by
Eastern Power Networks)
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Energy Innovation Centre

= The Energy Innovation Centre Limited is a partnership

between Electricity North West, National Grid, Northern Gas
Networks, Northern Power grid, Scotia Gas Networks, SP
Energy Networks, SSE, UK Power Networks and Wales & West
Utilities.

« Access energy funding for innovation

« Access industry customers and commercial expertise

- Validate and protect your technology

« Learn about Innovation Funding Incentive Scheme and the Low
Carbon Networks Fund

Dept. of Energy & Climate Change

Offshore Wind
Manufacturing at
Port S5ites, 60

Wwetlands Biomass, 2

Advanced Heat
Storage, 3

offshore wWind
Component
Technologies
Development and
Demonstration, 30

Hot Water 5torage, 2

Bioenergy Sustaining
the Future, &

Invest in Innovative

refurk, 10
! Energy
Marine Energy Array Entrepreneurs Fund,
Demaonstrator , 20 15
Civil Nuclear Supply
Energy Chain, 15

Entrepreneurs Fund

Carbon Capture &
DEPARTMENT &F

EMERGY - Building, 20 Storage, 20
f N\ CLIMATESTIN T

m i i

== (116
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EG&S KTN Activities - Member Services

Interactive Website
oo
CCS
Funding Landscape
Bomars/W o ——
gas production
o
Fuel cells &
Focused Work Groups Hydrogen
—
s—
R Partnerships (KTP
Future International R .
Opportunities Engagement

Facilitated Project Funding

= Commercial impact — to November 2012: £41.6m

TSB CAT call: £4.2 million
Supergen Power Networks hub: £3.9 million

FCH JU Call 2010: €10 million for demonstration of
100 stationary fuel cell systems (Joint KTN/ Energie
Helpline event)

Solar Supergen: Approx. £4 million (EG&S KTN part of
winning bid()]

FCH Supergen: Approx. £4 million

New TSB FCH call: Approx. £7.5m million

New TSB CAT call: Approx. £4.5m million

New TSB Nuclear call (CR&D & KTP): £15million

FCH JU 2011: (€109 million - total programme)
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Recent TSB Calls

= Power electronics - enabling a
resilient energy system

= Developing the offshore
renewable energy supply chain

= Scaling up retrofit of the
nation's homes

=  Smart Micro- and Nano-5cale
Materials and Structures for
Defence and Security

= Technology challenge in low
carbon vehicles

= Low-Size, Weight, Power and
Cost, Intelligence, Surveillance,
Target Acquisition and
Reconnaissance

Energy Storage Technology
demonstration competition

Energy harvesting for
autonomous sensing
Energy—efficient computing
Invest in Innovative Refurb
Wetlands Biomass to Bioenergy

Long Endurance Marine
Unmanned Surface Vehicles

Developing the civil nuclear
power supply chain

Energy Efficiency and
Optimisation for Defence

Knowledge Transfer Networks

= “A dynamic network of networks delivering
strategic value to the UK energy sector”

= Accelerating Innovation

= Addressing Barriers to Commercialisation
« Improved access to funding

partnerships & networking

Academic to Business linkages

Cross-sector synergies

international engagement

= Helping to Shape & Deliver Future Energy
Strategy
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Bridging academia and business

= £3m to establish a = Interface is a central
Knowledge Exchange hub connecting ‘
Network (12 FTE) to businesses from a wide
catalyse and accelerate variety of national and
KE activitvy bet international industries
e tieity DELW T to Scotland's 24 higher
academia and SMEs education and research
institutes.

Technology Strategy Board

‘The UK's innovation agency - Innovation is vital for business growth. Our aim
is simple — to accelerate economic growth by stimulating and supporting

business-led innovation.’

competitions

Innovation

Vouchers

http://www.innovateuk.org/

It
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The European Energy Research Alliance (EERA) is a collaborative network to
accelerate the development of new energy technologies. It allows

participants across Europe to integrate research efforts and maximise
research impact.

Movember 2

Total resource ~ 2000 researchers across Europe
Minimum 5 FTE per partner for seat on project board

e (12
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KE Activity Example

Collaborative Training Collaborative Doctoral Studentships
Training for Business & Policy

Commercialisation & Development Support for Enterprise
Awards & Incentives
Follow-on Funding
Enterprise Training

Aim of funding toe correct market and system failures to support the building of capacity
and capability of HEls to increase their economic and social impacts, and to change
culfture towards knowledge exchange

/
883838

Total accumulated funding

00/01 - 10/11:  £1,110 million

B o
o o

Knowfedge exchange funding
(£ miilions, constant2009/10 pri

[ o

o o

(=]

2000/01 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11
w—pl 3rdd stream funding =——UC + SEC =—=HEROBC HEIF HEACF KTCF smmmCKE s=—=Other

ramebt o v B
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RCUK Impact Strategy

= |Impact is the demonstrable contribution that
excellent research makes to society and the
economy. Impact embraces all the extremely
diverse ways in which research-related knowledge
and skills benefit individual, organisations and
nations by:

+ fostering global economic performance, and
specifically the economic competitiveness of the
nited Kingdom

« increasing the effectiveness of public services
and policy

« enhancing quality of life, health and creative
output

RCUK Impact Strategy Aims

= Engaging key stakeholders

+ Influence universities to recognise /reward activities

« develop and sustain focussed relationships

=  maximising opportunities /minimising barriers for collaboration
= Maximising research impact

= impact considerations as part of the core process

* oaptimise dedicated schemes for knowledge exchange to maximise
benefits

* identify and address the barriers and drivers
+ develop methodologies to identify and assess impact
+ praesentthe strongest possible case for continued investmentin the
research base
= Delivering highly skilled people
* ancourage people exchange

* Support the development of skills that foster knowledge exchange and
innovation

«  Improve our understanding of the career pathways of researchers
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UKERC Energy Research Atlas

“an authoritative and comprehensive account of
capabilities and unsolved research problems across
the energy domain”

4 N

( Research Landscape N r Research Register Y r Research Roadmaps
characterising energy-related | Online, searchable o Identifying the sequence
research activities database of energy-related of research (and other)
and capabilities awards and projects problems to be overcome
in the UK [programme level) before new technologies
k J\ y kcan be commercially viable

ukerc.rl.ac.uk

Research Councils

Climate Change

Mmunma UK 2%

Social, economic and policy
2%

Whole Systems
%

Fora Low Carbon Futu™ Bioenengy

]

Grownd Heat
1%

HNuclear Figghon

= Doctoral Training

Centres Enersy Biciency ndusy
Muclear Fusion
= SUPERGEN Research 1% N
H u h 5 Power electronics e
- U KERC i Combustion Trn;:ﬁp-nn

Energy Slorage

el il and Gas e
1% 2%
Fusl Cells
Carbon caplure and slorage A%
6% Sustainable networks
H; en
(renewables wé:?
8%
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UKERC: A Distributed Structure

r'tnd

Research
Coordinaton PML :
T Energy & Environment

London
Technology & Policy
Assessment

e

Research Atlas &
Energy Data Centre

Energy Supply

Over 170 members,
from 39 institutions

= Energy Demand: Dr Nick Eyre, Environmental Change Institute,
University of Oxford

=  Energy Supply: Professor Nick Jenkins, Institute of Energy, Cardiff
University

= Energy Systems: Professor Paul Ekins, UCL

= Energy & Environment: Dr Annie Linley, Plymouth Marine
Laboratory

= Technology & Policy Assessment: Dr Robert Gross, Imperial
College

= Research Atlas: Dr Jim Halliday, Science and Technology Facilities
Council

:;
it
}
£
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Scientific Research & Knowledge Exchange.
22-23 April 2013 | BIEPE 5451 saloa IP-Ir

Bu pervisory
Board - - -
| Capacity Building
Advisary
Board Studentships
— UKERC e
Committes Surmmer School
p— Communications
Research Co-ordination Research Atlas
Website
Research Themes Meeting Flace
—-A'-— Internal/etarnal
f_ International Engagermeant - communications
Energy Demand Energy Supply Energy & lr-nl-
Environment J | Sparks ] =
o
Technology & Mational Enargy A
Encergy Syshbems Reasearch Network -
[ ] [p"":‘r Assessoent) S La

Knowledge Transfer Networl
Energy Generation & Supply

33 all Sl olas
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UK innovation - smart grid example

Cleantech investors

Technology suppliers and supply chain

TNO/DNOs

Energy Networks Industry
Association associations

Smart Grid

Energy Suppliers

ICT industry Electrical OEMs

Intellect SmantGridGE

Appliedresearch

BIS Forum

Gov/industry policy group
(formerly ENSG)

Ministry responsible
for industry and science EPSRC

Research consortia

Basicresearch

DECC

Carbon

Ministry responsible Trust
for energy = Krow | edge exchange
SME support between industry and
research community
Ofgem ETI
Regulator PPP projectfunder

UK Energy Research Centre

= UKERC conducts interdisciplinary, whole systems
research into future sustainable energy
= Networking and capacity building
= Cohesion of UK energy research community
= Main gateway to international energy
research community
=  Support interdisciplinary research students
= Training: Summer School

Informs UK policy development and research
strateqgy
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Innovation traps

Proof of Concept Prototype

Deployment Expansion
Fy development RSy

o :
=3 [ ] i
[=8 |
= 1
[ ] i
[ i
o [
K, — ,
g : [ ] :
i i 1
E _ E Silo’-ed funds bri—rr—rr.f.ﬁ.‘

‘Culture of depepdency”

_

An Energy Innovation Landscape

EU Projects

A

=

1
£ 1 Research &
1 Green |
I Development I Investment Banﬁ
1 |
1 1 DECC 1
1 DFGEF& Smart Grid Frants Eulicy support h'L|
I Innovation FEJnd;nQ Low-Carbon Netyork RIIO I
Incentive (IFI st T Fund (FDI) nd Tj
1%t Tier 2M Tier
le : s
1 - Energy TEchnalagues Institutg 1 I
echnology Strategy H"&Hrf! i 1 |
I EF"SRC: I[.'<|rt.'nr| Trust !
1 1 «—1 » i
s, - P > | > |
TRL 1-3 TRL 2-6 TRL 6-7 TRL B-9
‘In the lab” ‘At scale” Commercial prototype In-service
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Exchange Process

Infrastructure Supporting the Knowledge

Knowledge exchange support funcitions and infrastruciure

* More informed public/
better able to solve

* Improved employability,

Faciitating the
research exploitation
process
Access points for external orgs
Business development
Technology transfar
Consultancy support
Contracts f legal support
Patenting /| P advice
Corporate Felations
Press f communications
Investment funds

harketing

External fundraising for
research

Skills and human
capital
development
CPD f short courses
Lifelong learning

Careers services

Work placemeants /
project axper ehce

Joint curriculum
develop ment

Social enterprise /
entrepreneurship

Social anter prisae

Enterpriseand
EnTreprenaurship training

Stimulating
interactions

Provision of public
Space

Alumninetwor ks

KE professional
netwoarks

Staffexchanges

Academic = axternal
arganisation netwaorks

Exploiting the
physical assets of the
HETI
Sclenceparks
Incubatars

Facilites / aaquipment

Supporting the
community / public
engagement
O utreach
olunteering
Widening participation
Awarendss raising
Invahing publicin réesearch

Socialcohesion f
COMMURNITY Freganeration

Impacts

* Supportfor prod

innovation

= Skills developme

problems

capabilities / skills

of Knowledge Exchange on
Users

With STEM

uct/ process

nt

Contributions to social cohesion

External
organisations

With Non-STEM

= Workforce/ managementskills
development

* Marketing

= Business model / strategy

= Insights, funding,
contacts for research

« Case studies / practical
knowledge for teaching

* University outreach

el el B3kes
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ven
Scientific Research & Knowledge Exchange.
22-23 April 2013 | BIEPE 5451 saloa IP-Ir

«  Knowledge exchange is the two—way flow of people and ideas between
the research environment and wider economy. This contributes to:

- national prosperity,
- the quality of life of citizens,
«  the cultural enrichment of our society.

- Knowledge exchange is a two-way process where social scientists and
individuals or organisations share learning, ideas and experiences.

= ‘Wo matter who you are, most of the smartest people work for someone efse”
= Bill Joy, Sun Microsystems cofounder

=  This “law” emphasizes the essential knowledge problem that faces many
enterprises today

2010 2010 CAGR Growth
income shareof 01-10 0910
Income stream {Em} total(%)} (%)} (Emillion)

KE income 2,528 100 9.3 65

Contract research
Coellab. research
Courses
Consultancy
neration

Facilities 8 equip.
IP revenues

IBFEEER
wanRBNE
b5
pufBs L8




= |n reality
innovation/ skills
development is
more complex

= Technological
breakthroughs/
roadblocks may
occur at any point

Non-Linear Model of RD&D...

Basic

New unanticipated Research
applications

Quest for Basic
Understanding
New knowledge
Fundamental ideas

discovery
product alterations or
; new characteristics
Commercial- costf design trade-off
isation *  new product

characteristics
solutions to solve longer-,
term issues

Applied

Research

De::lopmenf of Potential Use

Products i i ifi
Application of specific

Goods and services Deve."opment k:cfwledge b

4’% P [ 102



Knowledge Exchange)In the|UK Energy/Research|Community: An

\Oyeryiew,of the|UK 'Academic,and/Industry;Initiatives

Michael J. Weston
Knowledge Exchange Manager

Overview

- Innovation and Knowledge Exchange

- Academic outreach

- Interfacing between academic and business
- Policy and evidence base

- Business innovation

- Support across the valley of death

- Changing role of government

RD&D as a Linear Process...

Applied
Research

Basic Research
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Programme for Research (June 2010)
Improving the social security of
internationally mobile researchers (May
2010)
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topics. Advice papers usually provide
concrete recommendations for action to
specific stakeholders at European, national
or other levels.

Briefing papers examine topical issues of
particular interest to research-intensive
universities. Often the result of meetings
of senior academics and university leaders
of LERU universities, they take an in-
depth look at a discipline- or institution-
based topic, analysing challenges, exploring
principles and comparing policies and
practices from a European perspective.
LERU notes are short, timely statements
providing concise analysis and specific
advice in response to a pressing issue related
to European research and higher education
policies. They are often a product of LERU’s
standing engagement with certain issues
and a result of intensive consultation among
experts from the LERU universities.

.. position papers

e  Women, research and universities:
excellence without gender bias (July
2012)

e Research universities and research
assessment (June 2012)

e Doctoral Degrees beyond 2010:
Training talented researcher for society
(March 2010)

e Harvesting talent: strengthening

research careers in Europe (January
2010)

Gaiioll Joauw

What are Universities for? (September
2008)

The Future of the European Research
Area (September 2007)

Doctoral Studies in Europe: Excellence
in Researcher Training (May 2007)
Universities and Innovation: The
Challenge for Europe (November 2006

.. advice papers

Sciences and Humanities: essential
fields for European research and in
Horizon 2020 (June 2012)

The TTO, a university engine
transforming science into innovation
(January 2012)

The European Research Area: Priorities
for research universities (December
2011)

The LERU Roadmap Towards Open
Access (June 2011)

Clear choices for Europe: Smart
investment in research and innovation
(May 2011)

Academic Freedom as a Fundamental
Right (December 2010)

Universities, research and the
‘Innovation Union” (October 2010)
Challenges for biodiversity research in
Europe (June 2010)

University rankings: Diversity,
excellence and the European initiative
(June 2010)

Towards an effective 8th Framework
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... working groups
In addition to the Communities, LERU
Working Groups (WGs) are formed as

needed to address a specific policy or

collaborative topic or to develop or run a
project.

Their creation can be proposed by
existing LERU representative bodies or
individuals (e.g. RA, BoD, Ofhce, RPC,
from LERU

Communities, members
universities).

Their duration is usually limited
in function of their remit, although WG
activities can be prolonged if needed.

Working  Groups can

operate
independently or in collaboration with one

or more Communities depending on the
topic.

WG activities are led by one or more
qualified members from a LERU university
in collaboration with a LERU Office

member.

PAPERS

* Position papers
* Advice papers
* Briefing papers
* Notes

* Letters

B UN!VE
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Position papers make high-level policy
statements on a wide range of research and
higher education issues. Looking across the
horizon, they provide sharp and thought-
provoking analyses on matters that are of
interest not only to universities, but also to
policy makers, governments, businesses and
to society at large.

Advice papers provide practical and detailed
analyses of research and higher education
matters. They anticipate developing or
respond to ongoing issues of concern across
a broad area of policy matters or research

Wl Sl 3les 9 8



Doctoral Studies Community
Research Careers Community

Senior Officers
EU Research Projects Managers
Directors of Public Affairs

and Communication

Chief Information Officers
Social Sciences and Humanities
Entreprise and Innovation

LERU Communities bring
representatives from all member universities

together

to work on LERU policy or collaborative
issues in certain areas.

Communities may be created at the
request of the Rectors’ Assembly or by a
proposal to the BoD/RA from one or more
LERU members or the LERU Office.

They operate on a continuing basis
until a change or abolishment is necessary.

The activities are usually led by a
steering group (o-¥ qualified persons from
LERU universities) in collaboration with a
LERU Office member.

Communities generally meet once
or twice a year in plenary meetings. In
addition, special activities (meetings, events,
sub-working groups) may be organised and
activities or meetings of LERU Working
Groups may be relevant to and participated
in by Community members.

ACTIVITIES (II)

e Working groups :

e Deans of Humanities
 SBS

e Law Deans

e Deans of Theology & RS
e Alumni

e Charitable Funding

e Artistic Culture

* E-Learning

e Gender

e Student Mobility

Gaiioll Jow ——
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MECHANISMS

e DProactive policy development and
articulation through the publication of
papers, meetings in Brussels and other
activities

* Opportunities for institutional

reflection, exchanges of experience and

collaborative actions

EXAMPLES (I)
HORIZON f-f-

EXAMPLES (II)
ERASMUS FOR ALL

Erasmus

(o) A\l

RETHINKING EDUCATION
OPENING UP EDUCATION

European
Commission

ACTIVITIES (I)

Research Policy Committee
Communities

Vice-Rectors for Learning & Teaching
Vice-Rectors for Research
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Chair

Malcolm Grant, President and Provost of
University College London

Alain Beretz, President of Université de

Strasbourg

RECTORS’ ASSEMBLY (RA)
Highest decision-making body of the

League

Meeting twice a year :

November 2012 at ALU Freiburg
May 2012 at Universitat de Barcelona
November 2011 at Universiteit van STRATEGIC GOALS RA/BoD

Amsterdam * Improve the understanding and
May 2011 at UPMC (Pierre et Marie knowledge about the role and activities
Curie) of research universities by politicians,

! i policy makers and opinion leaders in
B i Europe

* Enhance members’ own understanding,
knowledge and performance of the
evolving role and activities of research
universities

BOARD OF DIRECTORS (BoD)
Implements the decisions of the Rectors’
Assembly

Monitors the budget

Composition:

Bernd Huber, President of LMU Munich,
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to develop best practice through mutual
exchange of experience.

MEMBERS (I)

MEMBERS (II)

Belgium: KU Leuven

Finland: Helsingin yliopisto (University of
Helsinki)

France: UPMC (Pierre et Marie Curie),
Université Paris-Sud, Université de

Strasbourg

Germany: ALU Freiburg, Universitit
Heidelberg, LMU Munich

Italy: Universita degli Studi di Milano

Netherlands: Universiteit van Amsterdam,
Universiteit Leiden, Universiteit
Utrecht

Spain: Universitat de Barcelona

Sweden: Lunds Universitet

Switzerland: Université de Genéve,
Universitit Ziirich

UK: University of Cambridge, University
of Edinburgh, Imperial College
London, University College London,
University of Oxford

LERU UNIVERSITIES: FACTS AND

FIGURES

* 550,000+ students and 50,000+ PhD
students

e MA and PhD degrees granted per year:
55,000 and 12,000

* 55,000 academic staff -
55,000 non-academic staff

e €5 BN+ total research budget

* €300 M+ EU projects

e 20%-+ of ERC grants

; 2 Y e By iy oy
ORGANISATIONAL STRUCTURE
* Rectors’ Assembly
e Board of Directors

« RPC
e Communities/ Working groups
e LERU Office
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\Collaboration|between research-intensive universitiesj/in'Europe :)LERU’s
"

experience and:.recommendations

Professor Kurt Deketelaere

Secretary - General of the League of European Research Universities

(LERU)

WHAT IS LERU? awareness of the frontiers of human
The League (7--T) is an association (NPO understanding;

according to Belgian law) of 1) European e foster the creation of new knowledge
research-intensive universities committed to through basic research as the ultimate
the values of high quality teaching within an source of innovation in society;
environment of internationally competitive e promote research across a broad front,
research. which creates a unique capacity to

respond to new opportunities and
problems.

.

PURPOSE

The purpose of the League is:
COMMITMEN - to advocate these values,
* encourage education through an to influence policy in Europe, and

Craaabl o e R
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of Societal Partnership in Scientific Research
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Additional Milestones

2008

- Qatar Research Survey (QRS)

2009 = Conferences & Workshops
Sponsorship Program (CWSP)

: \ Graduate \ -

WWay forward for S::d::t- P A number of New

2013 Fellowship F,'Qrg rams serving
FProgram J

Transparency, Equal opportunities, Learn to improve and
Commitment for excellence

" Invest more in grand challengesto help

e I
Support on a competitive basis scientifically ‘
solve some of the country’s most critical

meritorious research projects based on

._problems  \_needs & quality )
( Strike a balance in funding decisions | Maintain awareness of QNRS by |
between basic, applied & translational continuously reaching out to stakeholders &

. researchin various programs acting as a bridge builder among them &

P -, ‘“international community /
Promote a collaborative research ~
environment within Qatar & researchersin Evaluate & monitor research outcome &

. the international community | | impact of research investment

— J

( Support programs that build human | . i Y
capacity in research with focus on Qataris, Adopt. an.amb:tlous succession & ]
while keeping a trajectory of participants’ Qatarisation plans to promote Qatari talent

| careerdevelopment ) b “

- ' Adopt innovative paperless management
Improve QNRF programs & activities  tools

through lessons learned & interaction with 4
| stakeholders

91 @w/w\w P s
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QNRF — Vision & Mission

= Vision: Qatar National Research Fund will enable Research
and Developmentexcellence in Qatarto achieve knowledge
based economy

= Mission: QNRF will advance knowledge and education by
supporting original, competitively selected researchin all
fields of sciences. QNRF will investin the four pillars of the
Qatar National Research Strategy, namely:

= Energyandenvironment

= ComputerSciences and ICT

= Health

= Social Sciences, Arts and Humanities

QNRF will provide funding opportunities for researchers atall
levels, from students to professionals whetherinthe private,
public, and academicsectors

R&D Enterprise Goals

Enterprise Capabilities

ﬁ. [ Sl e

GOAL 1:
Sustainable
enterprise
capabilities

Develop human
capital, facilities and
management
systems for
sustainable R&D

National Challenges

GOAL 2: Energy and
environment

GOAL 3: Computing
&IT

GOAL 4: Health

GOAL 5: Social
sciences

Develop and apply new
technologies

Economic Impact
1 I:r_ l1 11 |J VENTIONS

GOAL 6:
Entrepreneurship
&
commercialization

Support IP
commercialization,
start-ups, and key
industries

Global Recognition

GOAL 7: Global
profile

Develop high-profile
international
partnerships,
events and
publications

177 alal) Sl 33las
| - ARy
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Registered on Registered on
o How to Apply oss
Read RFpP | LP! Submits Letter LPI Submits Proposal
=" of Intent (LOI) =
0Sss 0SS
Research Office inside
QEr
F PRs Assignment ‘
| ’ ' Q :; < Technicasl;Team ' . Screening I Research Office
Review process 1S jp. 2. Programs Team Vetting
0SS IS 0SS

Novelty (20) ﬂ ﬂ
Organization (20)

Knowledge Advancement (10) : = Notifying
Benefitto Qatar (15) Quallt);SCOHtTOI ‘,‘g’:’%lr . Ineligible
Research Team qualification (20) Proposals
Budget (15)

Funding "o sl Award Notification

Recommendation Steering Committee

QF R&D Enterprise Core Values

89

Innovation -- Forward-looking solutions to mission-critical scientificor
technological challenges, including creation of intellectual property
Problem-solving and results orientation -- Focus on solving large-scale
priority problems that can be addressed through R&D - direct
application of R&D to real-world existing problems, aligned with
national priorities

Collaboration across disciplines and institutions -- Research,
development and innovation drawing on the combined talent from
differentdisciplines and institutions

Effective leadership, value and accountability -- Leadership in scientific
R&D implementation and in R&D management, return on R&D
investments, accountability to investors and customers —results and
efficiency

Quality and integrity -- Highest ethical standards and analytic rigorin
all R&D work, insistence on following recognized scientific processes
and fully validating results prior to publication

Transparency -- Open communications across the R&D community

Y |- A
my Y sondbrets bt
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Projects awarded to Saudi Arabian collaborators

; . f Collab ti : Budget
Project NO Institution o a_or? ve Title Hoge
Institution {(Us ms)

Genomic and Proteomic
Signatures of Prostate Cancer in

King Faisal Specialist

B O WCMC-Q Hospital Research

$ 0.99

-3-021 P ) Middle Easternand North

African (MENA) Populations
NPRP 08 - 738 Qatar Jeddah Institute for Basel_ln_e_ Data_for A_ra_bu:

e . & Acquisition with Clinical $ 0.84

-5-107 University Speech & Hearing . .

Applications

King Faisal Specialist

NPRP17-6-7-1 HMC Hospital Research Epidemiologic $ 0.69

Center

King Faisal Specialist
WCMC-Q Hospital Research
Center

Genetic Studies of Rheumatoid
arthritis in some Arab States

NPRP 4 - 344 -

3 -105 $ 0.93

Projects awarded to Saudi Arabian Collaborators

Collaborative Budget
PrOJBCt e m ey (US M)

Holistic Network Planning, Optimization,

NPRP 4 - 353 Qatar

_2-130 University KAUST and Management for 4G Wireless $ 1.05
Systems

?:OF;P_JI-z—_ Qatar Dar Al Uloom  Wireless Biotelemetry for Ubiquitous $ 1.0a
a74 University University Healthcare Application -
NPRPS - 034 King Abdulaziz -

B WCMC-Q Uarerity Genome Arabia S 1.04
NPRPS -248Qatar _ King Abdulaziz [ 2000sent ol Ce Hor i o ity 0.92
-1-051 University University BIOE i g -

of Marine Fungi

Projects awarded to Saudi Arabian collaborators

Project NO Institution Collal-)or?tlve Title Budget
Institution (us ms)

Cognitive Heterogeneous

NPRP 5 - Networks: Interference-aware Resource--

250 -2 - 087 el IS efficient Design and Performance $ 1.04
Analysis.

NPRP 5 - TAMU-Q KAUST Physical-Layer Architectures for Secure $1.04

603 -2-243 Data Networks
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NPRP Statistics: Saudi A rabia

4 r -
3
> m # of Awarded
NPRP
1 Projects
H o
T T T T 1

2007 2008 2009 2010 2011

NPRP profects with Sawudi Arabian colflaborators — by cycle

O R N Wb W

Selection of Saudi Arabian Collaborative Institutions

NPRP Awarded Collaborators— Saudi Arabia

Awarded institutions:

King Faisal Specialist Hospital Research Center
Jeddah Institute for Speech & Hearing

King Abdulaziz University

KAUST - King Abdullah University of Science and
Technology

Dar Al Uloom University

Additional institutions that applied for collaboration: KAUST
Aagtenitt 4,450 A8 % el e sdorid

King Fahd University of Petroleum and Minerals

Mega Consulting

Dar Al Magqgasid for studies and research

King Saud Bin Abdul Aziz University for Health Sciences
The Middle East Childhood Cancer Alliance

King Abdulaziz City for Science & Technology

King Faisal University

JISH

King Saud University

£
87 M\ A T S Boas
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Collaborative Institutions: Top 5 Countries

Country

# Collaborative

# Proposal

# Awarded

# Awarded

# Submitting

Institutions submitted projects Institutions Institution
us 279 1033 302 124 13
UK 102 278 53 33 13
Canada 59 222 62 21 =]
Lebanon 11 133 33 5 7
Egypt 43 94 20 11 4

Collaborative Institutions: Top 5 Arab Countries

Eounty # Collaborative # Proposal # Awarded # Awarded # Submitting
Institutions(Cl) submitted projects Institutions Institutions
Lebanon 11 133 33 5 7
Egypt 43 94 19 11 4
UAE 22 59 8 9 5
Saudi
14 40 10 5 4
Arabia
Jordan 14 29 5 4 2

QNRF and the
Kingdom of Saudi Arabia

NPRP Statistics: Saudi Arabia

No. of Collaborative No. of Awarded

No. of Proposal

Country Institutions submitting Collaborative
- Awarded
proposals Institutions
Saudi Arabia 14 5 10
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NPRP Model

International institutions Qatar

Collaborating institution Submitting institution and collaborating
institutions

Receives <35% of funding for NPRP ¢ ’% _ Receives = 65% of funding for NPRP
Receives <20% of funding for NPRP-EP @ ,’Receives 2 80% of funding for NPRP-EP

Hosts <50% of research efforts for NPRP Hosts 2 50% of research efforts for NPRP
Hosts <35% of research efforts for NPRP-EP Hosts = 65% of research efforts for NPRP-EP

=

NPRP International Collaboration— Selection of Institutions

ARIZONA STATE UUNIVERSITY

E R 51T Y

é Imperial College UBC
London &7

ey ™

C TIIF UNIVERSITY OF

University of Calilornia, Irvine MELBOURMNE

aki m
ETH

T T T Eidgendssische Technische Hochschule Ziirich
1 Swiss Federal Institute of Technology Zurich

8 5 oty asy §reoahie
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Creating Research Infrastructure inside Qatar

Number of Research Offices inside Qatar...
By Sector

141 Academic
7] Government _

14 Private

10/11
Tota/ number by year

QNREF International Visibility

# Collaborative Institutions Awarded
# Awarded Projects
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Sustainability for Qatar’s Research

Building a research
culture for Qatar from the

Secondary school level to National Priorities Research
professional scientists.. BEOgtain; Exce piional
Natnonal Priorities Research
Pro gram
.Ju nior Scientist Research
Experlence Program
Graduate Research
Experience Program
Undergraduate Research
Experience Program
Secondary School Research
Experience Program
Research Fundin

QNRS F'rog ram

Research Human Capital

Secondary School
) . students

524 \—> Post Docs

/ 548 = Graduate Students
1126 —> Research
Assistants/Associates
1665 —> Key Investigators

/ o5 - S
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Impact of QNRF
Impact of QNRF Funding

Creating
Research
Culture

Building

Human
Capital in
Research

.;n;u-l-h-” sl led ¢ adadll —dgaall

Seneratin Oatar Matlonal Research Fund El—l"dlﬁg
g IP and Vdember of Qatar Foundation s duuwho, o ol Research
- Lad Loy S ) el wAf el erfioar =1r] ALy Ao e P
Patents - e o Gt Infrastruc

ture

Publicati Internatio

nal

ons visibility

Creating Research Culture

1 Well-established Funding Policies

Transparency & Equal Opportunity

3 Robust Peer Reviewing Process

a Well-developed Legal Framework for
Funding
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International Research Outreach Statistics of QNRF Programs
i International COHabOl‘atiOl’l Pl‘Ogl‘am Numberof | Lettersof Intent / Submitted Awarded Amount of Fund
Cycles IRP proposals Projects (usSM)
* Conferences, Workshops Sponsorship Mmm T T
Program INPRP [ 5 [ sue [ 2615 | 567 | 485 |
. . . lskep | 3 [ e8| 54 | 16 | 34|
 Joint Research Funding Opportunities - I ” A
NPRP-EP 2 21 14 4 15.26
otal 5260 4211 1232 524.7

NPRP Proposals per Field of Science

1200

Overall Success
1000 1023 Rate: 21.7%
800
4
=SS AG2Z m Submitted
400 381 - A d
‘2-34 ccepte
200
50 14
O 1 T T _ 10 T 1
MNatural Engineering Medical Agricultural Social
Sciences Sciences Sciences Sciences &

Humanities

Funding Amount per Field of Science

Social Sciences &

Agricultural Sciences Humanities (9%)
{128} ms$uUs 43.3
mS$US 5.5

Natural Sciences
(22%)

Medical Sciences msUS 107.57

(23%)
mSUS 110.05

Cameblp o Ao B

g1 | B4 O
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interest to Qatar

e To build human capital, infrastructure
and research culture in Qatar

e To raise Qatar’s international profile in
research

e To build QNRF’s internal management
capabilities

Funding Programs & Activities

QNRF Funding Scope

e )N RS

Energy & Social Sciences
Environment _ rizeliin rts & Humanities
B o s \ ¥
~ 5 e
foas ] = e

Current Funding Programs

|  UREP |

+ 2006-Undergraduate Research Experience Program
* Frequency- 2 cycles per year
+ Award- Up to $10k per awarded project

| NPRP

« 2007-National Priorities Research Program

« Frequency- 1 cycle peryear

» Award- Up to $1m per awarded project

« Collaboration- National & International researchers

. JSREP

+ 2010- Junior Scienti:
+ Frequency- 2 cycles per year
» Award- Up to $300k per awarded project

| SSREP

- 2010-S: y School R h i Program
» Frequency- 1 cycle per year
» Award- Prizes to distinguished students & their teachers

| NPRP EP

* 2011-National Priorities Program

« Frequency-Ongoing

+ Award- Up to $5m per awarded project

+ Collaboration- National & International researchers

peri rogram

Current Funding Activities

2008 { * Qatar Research Survey (QRS)

2009 { « Conferences & Workshops

Sponsorship Program (CWSP)

2011 { « Stars of Science Fellowship

Future Funding Programs

Funding research of national interest
e NPRP

e NPRP-EP

e Grand Challenges Program

* Excellence Chairs Program

* Small Business Innovation Program

Building human capital, infrastructure &
research culture

o Kir-

* SSREP
e UREP
* JSREP

* The Young Scientist

* Graduate Program (GSRA)

e Post Doc Program (PDRA)

* Research Training Fellowship Program

e Short Courses Research  Support
Program

e Science Museum

* Research  Infra-Structure  Program

(RISP)

el Sl B3kes 8 O

L=l Jaliillg yoLell Cuaul
Scientif hange
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Qatar)National Research)Fund

Advancing Qatar’s)Development as a'Knowledge-based'Economy

Dr. Khalid Al-Quradaghi
Director, Programs Qatar/National Research Fund (QNRF) Qatar Foundation

Outline

* Qatar National Research Fund — Vision
& Mission

e QNREF Research Funding Programs

*  QNRF’s Impact

* QNRF and KSA

Qatar National Research Fund
QNRF is a center within the R&D

establishment at Qatar Foundation.

QF R&D establishment

Vision: Qatar will be a leading center for
research and development excellence and
innovation.

Mission: The national research program

will be based on inclusiveness and

intellectual merit to:

Develop the capabilities of Qatar’s people
and institutions

Build and maintain a competitive and
diversified economy

Improve the health and social well-being of
Qatar’s population

Support Qatar’s distinctive culture and the

security of its people
Preserve and improve the natural and built
environment

Qatar National Research Fund

Vision
QNRF  will

Development excellence in Qatar to achieve

enable Research and

knowledge-based economy

Mission

QNREF will advance knowledge & education
by supporting original, competitively-
selected research in all fields of science.

QNREF will invest in the four pillars of the
Qatar National Research Strategy

QNREF Core Values

e Transparency

* Equal opportunities

* Learn to improve

e  Commitment to excellence

Strategic Objectives
e To fund research projects of national
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Advanced Molecular Imaging & Image Guided Therapy Center

MDA-MB-231 breast tumor, imaging at time points post-injection of dual reporting agent

24 h 48 n 72 h
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Advanced Molecular Imaging & Image Guided Therapy Center

Siemens Inveon PET/CT

—e
l -‘ -

Vasculature Vasculature Microvasculature using

microfilm contrast for
PI: Raj Sarkar, MD quantifying

angiogenesis

Advanced Molecular Imaging & Image Guided Therapy Center
Novel CT Probes

Nanogold
In tumor
only

Gold nanoparticle core with dendrimers for tumor uptake and targeting

PI: Marie-Christine Daniel-Onuta
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Technology Pevelopment

UMB/UMCECP Expertise

Spanning Resolution Scale

Spatial Resolution [log]

h MRI

1cm Robotics
1 mm’
100 um7| @
10 pm. ;f'
/ Macroscopic
_ —— (Organ/Body)
1um / - ol
OoCT oﬁ'g‘; Microscopic (Cell/Tissue)
100 nm : + }
100 pm 1 mm 1cm 10 cm 1m

Depth of Penetration [log]

Dramabp o Ao Bearih
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Existing Industry Collaborations

Phillips Medic

Siemens Lockheed
Medical Martin
m Sonoview Samsung

Bruker Biosphere Weainberg Medical

scovery/lnvention
Continuum

75
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Shock Trauma___ — Mechanical Engineering
enteriorAging -~

diation Oncology AN e s Bioengineering

Cardiclogy
Neurosurgery

Electrical Engineering

Psychiatry . ‘.x_‘.‘ A AT Chemical Engineering

Neurclogy

] PR T Neurosciences &
Epidemiclogy " par gl e S N = Cognitive Sciences
A w =

Radiology il A 4 o 5 Maryland
4 O Neurocimaging Centt
shool of Dentistry

STAR R e s eSS Kinesiology

EdatTavs

Physical Therapy e o E School of Public Health

Stroke Team

Existing Collaborations
Academic Relationships

MNIA

A
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Center for Integrative Medicine . . Cancer Center - CTSA

Maryland Psychiatric Fluorescence Spectroscopy

Research Center
IMAGING . Brain and Tissue Bank for

Centerfor Research on . Brain and Tissue Bar
ging evelopment Disorders
SCIENCES

Stem Cell Biﬂlﬂg‘f & Pharmacokinetics and Biophamaceuticals
Regenerative Medicine AT Center for NanoMedicine and Cellular Delivery

STAR . U MBN u . Histoclogy Core

MACIG . Confocal Microscopy

Oncology/Molecular & Cell Biology Translational Core Facility
Pain and Neural Sciences

73

Imaging Alliance with UMCP

Maryland Neurcimaging Center . . Psychology

KIT-Maryland MEG Lab . . Human Development

e @) IMAGING @re==

institute for Systems . SCIENCES . Kinesiology

Centerfor theAdvanced . AT UMCP . Elnegrig‘i!c:rlizgdtmmputer

Study of Language
. Epidemiclogy and Biostatistics

Confocal Microscopy .

Bicengineering . . Mechanical Engineering
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Demand
environment

University of Maryland Baltimore

FY2011 Total Grants & Contracts

il =3
126% 125%,; 1.5%

FY08 FYo9 FY10 FYll

*$454 million of research funding; $25 million of one-time
stimulus funding for construction and equipment

Founding campus for University of
Maryland System

First public medical school and the fifth
oldest medical school in the country

Substantial economic engine returning
$15 for every$ invested

Ranked 6" among 74 public medical
schools

Ranked 171" among 134 medical
schools in the nation

School of Pharmacy ranked among top
10

School of Dentistry ranked 4™ in the
nation

NCI designated Cancer Center
Biotechnology Institute

Shock Trauma Center

Maryland Psychiatric Research Center

i
it

72
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Change Logic for Policy Incentives from the Private Sector

Gaiioll Joauw

Improve the socioeconomic developmeant of the University
by contributing to its research development

l

Efficiency of palicy instruments for encouraging
aexport developmeant by the private sector.

r

-

Incentives Tor compliance
Tha policy @nvironmaent could provide bettar

imncentives and fewer barriers to encourage
engagement in export research.

il
.
T hange process and agents of changaa
= o a rnm it afficials =T | prlvste csactar leadars
learmn how export develcpment could transfarm th e
Coominican eaconomy and what policy chanoges ara
n a a o a o t i B rorm O ta this transfaorm aticon .
E_
.
Consecutive projects
Developmant of International collaboration Tor th
University Improving the Research Infrastructure.

@Q, FFT el o las

71
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Intermediate Capacity Outcomes and ®Communication, coordination, cohesion,

- h h contributions
their Operational Attributes mCommon agenda for action, commitment to act,

Operational Attribute trust, leverage diverse strengths _
mUnderstanding, attitude, confidence, motivation .-Con}.mon flnterel':-‘,t_t, .DFC%.CSSS for 00|t|ab0tratllc?n,
mAcquisition or application of new knowledge and 'MC¢€NUVes for participation, generating traflic
ski

kills mFormulation or implementation of polices,
strategies, or plans

Steps in the Assessment Process

Assemble Review Collect data Analyze data Follow up Understand the
documents the program through by tracing on data knowledge exchange
and materials background, interviews of results story collection as program’s results
from the entire  objectives, and stakeholders using CDRF needed to by identifying
program cycle activities and key methodology  refine the results intermediate and
informants stories institutional
- - - ‘ level outcomes

Change Logic for Strength of University Commitment

Improve thhe socioaeconomic devalopment of the Liniversing
by contributing to its research development

Comm ibtmant of leaders

H|%:I lewel university ofMmicials need to envision the transformation
or = InSstitution thEat could result Mom resSearch desysSloprm Smnt

o proamote the neseded change s,

Iinesrmeadiate capacity outcom e

Raisecd gwareresss, ey high-lesel university omicials become aware
of the potential benefits of research dewvelopment that could be
achiewved through international collaboration, and creating
iNntemational netw arks .

m Fenze [ ~0)
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Capacity Development and Results Framework

Resources

+ Financial

e Human —»
» Technology

+ Infrastructure

Intermediate Capacity Outcomes - Fﬂhmd

Institutional Capacity Areas and their
Contributing Characteristics

DEMAND INSTITUTIONS

mCommitment of political and social leaders

mCompatibility of social norms and values

mAdministrative authorities’ participation in

setling priorities

mDemand for accountability

mTransparency of information

Institutional Capacity Areas and their
Contributing Characteristics

SUPPLY INSTITUTIONS

mContributing to the Efficiency of Pclicy
Instruments

mClarity in defining responsibilities of authcrities
mConsistency and Legitimacy

mincentives for compliance

mEase of administration

mRisk for negative externalities

mFlexibility in addressing varying situations
mResistance to corruption

= Raised awareness
skills

consensus
= =~~. andteamwork

|
|
|
|

Institutional Capacity Areas and their
Contributing Characteristics

SUPPLY INSTITUTIONS

mContributing to the Effectiveness of
Organizational Arrangements Clarity of mission

mAchievement of cutcomes

mQperational efficiency

mFinancial viability and probity
mCommunications and PR

mAdaptability in anticipating and responding to
change

Intermediate Capacity Outcomes and
their Operational Attributes

Intermediate Capacity Outcome
mRaised awareness
mEnhanced knowledge and skills
mimproved consensus and teamwork
mStrengthened coalitions
mEnhanced networks
mIncreased implementation
mknow-how



Gaiioll Jouw

Knowledge Sharing in Action Stage f: Customized Consultation

Ultimate

outcome
Intermediate

outcome
Output

Activities

Interviews ‘Flfi"t | suy | seminars
and meetings it tours
Supply Demand for
practical knowledge Development
and case studies solutions

Life cycle of Knowledge Exchange Process

Matching

Brokering

Financing B

Implementation

Coalition building
Knowledge conversion

Results
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International! knowlnge \exchaqge as a key, factor;tojincrease,academic

intellectual/infrastructure

Jaroslaw Krejza, MD., PhD.
University, of Maryland - Baltimore, USA

Outline
Overview of Knowledge Exchange
Strategy for Knowledge Exchange
Key Actions to achieve effectivness
Measures of effectivness

Knowledge sharing in Action
Stage 1: General infrastructure

Knowledge - _
shanng Bilateral Regional Multilateral

forum

Krowledge
sharing Experts Institute Officials Practtioners
netnork

I'(HO'-,".{E."]C[E ||'ltE||El:‘tl.l'&| G i

b rovith with ther pilars
Llfh;tl;trlg Infrastructure hfastruchers el el Other pila
platform

Supply Quality standards Demand for
pradical knowledge Brokering/Disseminating Developm ent
and case studies Funding soltions
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market developing links and collaborations
across the world. The University of Salford
had positioned itself to be an inclusive,
international and  forward  thinking
university.

References

[1] History of the University of Salford,
htep://www.salford.ac.uk/university/
heritage

[2] About Knowledge Transfer Partnership
http://www.ktponline.org.uk/assets/2011/
special/About_KTP_Flyer_final 111214.
pdf

[3] John Brennan, Roger King and Yann
Lebeau, The Role of Universities in the
Transformation of Societies, Centre for
HigherEducationResearchand Information,
available at: http://www.open.ac.uk/cheri/
documents/transf-final-report.pdf

[4] Task Force on Higher Education and
Society (TFHES) 2000 Peril and Promise:
Higher Education in Developing Countries,
Washington DC, The World Bank.
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control of the candidate’s course of further

study and research. The programme is cost

effective compared to a full-time PhD. We
currently have developed partnerships with
universities in Asia and Africa.

The Knowledge Transfer Partnership

The definitions and description of KTP is

taken from [2]. The Knowledge Transfer

Partnerships (KTP) isa UK-wide programme

runand managed on behalfof 12 government

funding organisations by the Technology

Strategy Board. Each Partnership is part

funded by Government with the balance of

the costs coming from the company partner.

Associates are jointly supervised by a senior

member of the business and an academic

or technical specialist from the partnering
knowledge base organisation. The benefits
of the KTP programme include:

* One of the largest graduate recruitment
schemes in the UK

e Associates register for a higher degree
during their project

e Over 70% of Associates are offered
employment by their host company on
completion of their project.

e Develop strong academic partnerships
with industry, this in turn improves
teaching and research

e Identify new research themes and
undergraduate  and  post-graduate
projects

e DPublish high quality research papers

e Contribute to the Research Excellence

Framework Exercise (REF) assessment
and rating of their Department

Implementation of the KTP programme

at Salford

A dedicated service for supporting KTP

partnership developed was created. 'The

University of Salford KTP Ofhice provides:

¢ Promotion of KTP (Internal and
External)

* Assist sourcing of potential company
partners

 First check for eligibility — is it KTP?
Does it meet the KTP criteria

* Proposal development support

* Associate recruitment

* Financial and budget administration

* Joint promotion of specific project (Case
Studies)

e Administration of and Secretarial
support for all formal meetings

* Benefits to the University

e Large number of KTP partnerships

* Income to the university

e Industry helping with programme
development and students placements

* Good relationships with local and
national industries.

Conclusion

We presented the case of a university that

was first built to serve the needs of the local

industries and developed and adapted over

time to serve local communities. Over the

last two decades the university has evolved

into a major player on the international

anaip of Ao e
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create the Royal Technical Institute, Salford
in 1896.In 1921 the Institute was renamed
the Royal Technical College, Salford.
However, in 1958 it split into two separate
organisations - The Royal College of
Advanced Technology and the break-away
Peel Park Technical College.

On 10 February 1967 the Royal College
of Advanced Technology became the
University of Salford when Her Majesty the
Queen handed over the Royal Charter. The
Peel Park technical College became the Peel
Park Technical Institute in 1961, the Salford
College of Technology in 1970, and then
the University College Salford in 1992. [1]
The University College Salford and the
University of Salford finally merged into
a single institution in 1996 — exactly 100
years after the formation of the original
Royal Technical Institute. (1). Today the
University has a successful global presence
and a turnover of £189m. Our 4 colleges,
9 schools, 20,000 students and 2,500 staff
have all grown to serve the needs of industry,
commerce and education.

The University of Salford prides itself for
being close the community and provide
help and expertise to local organisations and
industries. The regeneration of Salford is
creating new opportunities which bring the
university firmly into the 21st Century. The
University of Salford joined the BBC and
ITV at the Media City UK development in
Salford Quays and have ambitious plans to

redevelop the existing campus over the next
20 years. With these strong foundations we
look forward to even greater achievements
in the future.

The Split-Site PhD Programme

The split site PhD at the University of
Salford was introduced to foster research
collaboration between the university and our
international partners. With the same entry
requirements as full time PhD, and without
compromising on quality, the split-site PhD
programme helped many international
students who cannot be physically in Salford
on a full time basis.

Thestudentneed to identifyalocal supervisor
from a local university who possesses a
doctorate degree and being research active in
the same research area. The local institution,
where the research will take place, agrees to
provide the facilities necessary for the part of
the research to be carried out. The student
will spend no less than one year during the
period of study at Salford. This should
normally be 3 months per year, although
the frequency and duration of each visit
may vary provided the one year minimum
residency requirement is satisfied. The
Salford supervisor may visit the student
during the period of supervision.
Progression is monitored by the completion
of a Learning Agreement, Annual Progress
Reports,
an Internal Evaluation. The University,
through the University Supervisor, retains

an Interim Assessment and




Gaiioll Joaw

Salford|University Experience|in)Developing International Research

Collaborations and *Knowle,d\ge rIransfer Partnershjp

Professor Farid Meziane

Associate Head of School International

Head 'Data' Mining and Pattern Recognition Research Centre

School of Computing, Science and Engineering
University, of Salford, UK

Introduction

Universities play a very important role

in transforming societies and helping to

educate populations, produce skilled workers
that can contribute to the development of
countries and nations. According to the Task

Force on Higher Education [4] and reported

in [3], investment in higher education will

contribute to the following:

e Unlock potential at all levels of society,
helping talented people to gain advanced
training regardless of their background;

* Createapoolofhighlytrained individuals
that attains a critical size and becomes a
key national resource;

* Address topics whose long term value to
society is thought to exceed their current
value to students and employers;

e DProvide space for the free and open
discussion of ideas and values.

Developed countries have realised that

human capital is much more important than

physical capital. It is reported in [4] that in
the united stated, the human capital is at

least three times more important than the
physical capital. These countries continue
to invest in higher and tertiary education
and lead research in many scientific and
technological domains. It is also reported by
the authors of the report that Developing
countries have no choice, either they have
to embark in developing its workforce and
compete in the knowledge economy, or face
increasing exclusion.

In this paper, we report the experience of the
University of Salford in developing research
and expertise transfer between the university,
its local communities and industries and
with wider international partnerships.

The University of Salford

The University of Salford is situated in the
city of Salford, three kilometres away from
the city of Manchester. Bastion of the great
industrial revolution, the demand for new
industrial skills led to the formation of the
Pendleton Mechanics Institute in 1850 and
the Salford Working Men’s College in 1858.
At the end of the century they merged to
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7 ~ Example of Application Innovation — contd.
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SABIC Collaboration with Saudi Universities

FUTURE OPPORTUNITIES:

BUILD NEW RESEARCH THEMES OF
INTEREST TO SABIC

SABIC Future R&l Opportunities with Saudi Universities

Establish Newer Research Areas and Capabilities @ Saudi
Universities in Support of SABIC’s Future Business Opportunities

Alternate Feedstocks, Renewables, Biopolymers, Sustainability,
Energy, Solar, Algae, Functional Polymers, Advanced Materials —
Consumer Electronics, Auto, Mass Transportation,Lightweighting,
Composites....

SABIC is committed to continuing our R&I investment and development
@ the Kingdom Universities well into the FUTURE....
Recommendations

« Alignment of Science and Engineering curriculum with KSA industrial
needs
« Significant enhancement of graduate studies programs with emphasis

of emerging technologies.

« Maximize resources utilization and avoid duplication
« Establish center of excellence

« Enhance University-Industry interaction/collaboration
« University Faculty to spend more time in industries

« Establish apprenticeship programs for final year students in the industry
« Reward and recognition
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Example of SABIC T&lI Commercialized Innovation

Polymers Catalysts Developments - several

Advanced Z-N Polypropylene catalyst — SABIC proprietary

= Technology breakthrough in the Gulf & Middle East

- Example of SABIC Technology Centers in KSA and Europe collaboration

= Increased productivity, improved quality, new products/applications

= Morphology-controls for catalyst and PP resin

Catalyst

PP Resin

Ford Focus
SUV EA, LLP STAMAX
EAV >400 MT
Vehicle SOP 4Q'10

Land Rover L538
Xenoy PedPro EA
EAV ~ 150 MT
Vehicle SOP 1Q"11

Chery JC 22 Ped Pro EA & PP
Undertray
EAV ~250MT (SOP 2Q'2011)

Hyundai UA Xenoy rear Beam
EAV ~250MT (SOP 4Q'2010)

Material: Xenoy and Stamax

Application: Automotive Thermoplastic Energy
Absorbers for Pedestrian Safety, Vehicle

Damageability

Innovation:

- Designs with improved performance
- Light-weight solutions

. Design solutions within less

»  Packaging space

Customer benefits & value:

« Mass and performance advantage
«  Manufacturing process optimization
«  System level design solutions

@5@ i G0
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SABIC R&l Support to Saudi Universities & Research Institutes

Several SABIC Contract Research Projects were successfully carried out/under
way @ Saudi Universities in the chemicals, polymers & fertilizers areas:

Acetic Acid, Chemical Catalysts, LAO , EO Production Process, Metallocene
Catalysts for Polyolefins, PVC Pipes, PSD in SABIC EPS Reactors,
Date Palm Research, Materials & Corrosion Research and Fertilizer Research

Example of SABIC T&l Commercialized Innovation

Acetic Acid Technology

The Ibn Rushd plant produces acetic acid using a new catalyst technology
developed by SABIC: process — oxidation of ethane using a molybdenum catalyst.
Also developed unique “SABOXR” Reactor- higher performance and
more safer oxidation reactor.
LCA of the SABIC process — uses 62% lesser Fossil fuels and
has 18% lesser Carbon footprint.

Necessity is the mother of invention
» Technology licensing — Unavailable
> SABIC took 7-years to perfect its acetic acid technology.

> This is the first time that a modern grassroots petrochemical and industrial

technology has been developed on this scale in the Middle East.

Example of SABIC T&l Commercialized Innovation

Linear Alpha Olefins (LAO) Technology —
a-SABLIN
SABIC and LINDE jointly developed a low-cost, one-step
homogeneous reaction process to produce
high-purity LAO (C4-C20) from ethylene
> Jointly commercialized in 2009 at SABIC’s Affiliate Plant
(cap. 150Kt/y)
> a-SABLIN process is the first and only commercially

proven LAO technology which is available for licensing

to 3" parties

¥ s
:@Qn Y sondbrets bt
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SABIC Collaboration with KSA Institute & Other Organizations

» Joint Research Program
« Best practice Sharing

« Facilities Utilization

* Experts Meeting

* Training

« Technology Deployment

asuaUalll aac clodldizao @ * Joint Investment
K*AsCARE Gaa_a i _oJlga___yja Jl .

angruull |_j|

Saudi Aramco

el e cllodl aluae
KACST 5,101l g oglel)

Maximize Utilization of local Resources & Know-how

SABIC Collaboration & Engagement with Customers

& > Home of
Investors Zabic Media I nn ovatlo n

A SABIC growth initiative

ACCELERATE GROWTH « Reinforces KSA & SABIC 2025 Vision —

of global best practice products & SABIC material downstream development, manufacturing
applications being adopted & manufactured in the region

& jobs growth, housing & sustainability

REINFORCE_ BRAND . * Real showcase for plastic applications in
values & commitment to innovation, technology & ) ) ]
sustainability leadership across the region construction & related industries

= Facility will highlight value chain potential
DEMONSTRATE VISION

of the High Performance Home & the technologies &
solutions needed for the industry to deliver it = Completes innovation loop with the SPADC

 |deal location to link investors with projects

> Market engagement & collaboration program to bring innovation to KSA & MEA region

SABIC Collaboration with Saudi Universities

SUCCESSFUL STORIES

@w/,,\w Feme | 5@
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Global Collaboration With Universities, R&D, Institutes & Technology
TU/e
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COLLABORATION PROGRAMS

SABIC Collaboration with Saudi Universities

= Research Funding under University Grants

- Establish Teaching/Research Areas of
Interest to SABIC

+ Establish and Monitor SABIC Chairs
» Undergraduate Research Awards
= Faculty Enrichment Programs
- *» SABIC Consultants’ Visit to the Universities
S « Sponsor Conferences and/or related events
« Provides summer trainings for students

= Participates in curriculum development and
mm advisory committee
by ":;,' Q& igieflae g ilobw ooty ({Sa8ss « Analytical Support for Graduate Student
Salman bin Abdulaziz Universiry projects

{0 Qnee Buiy

Q
S

Improve Research infrastructure in the Kingdom
Talented Graduates for Employment

Cramabl o e R
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SABIC Technology Needs

1 2 3 4 5

Licencing In-House Contract Joint Technology
Development Research Development Acquisition
+ Cost » Licencingisnot | * IPownership | - Technology - Acquisition
+ Time Aoption * Universities Llcensc_)r - Venture Capital
« Latestand * Local Team « Research * Industrial
advanced + Global team Institutes Fator
+ Engineering * Customer
Co.

SABIC T&l: Strategic Partnerships

Research

Strengthen SABIC technology and innovation capabilities to... Institutes

» ... establish and advance propriety technology
development programs

+ ... develop and successfully manage external
collaboration opportunities

» ... recognize and evaluate promising technology options

* ... make the right decisions for technology selection
and partnering agreements

Successfully Leverage SABIC's strong
Technology Market Position for Development of Industry
Joint Ventures New Business Opportunities

Partners
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How Innovation drives Business at SABIC

Strategic Focus Areas

Disruptive Innovation

New to
world

Transformational

\Innovation

Increment.\

Innovation

New technologies >
New to
SABIC

Existing

T -~

Existing New to New to
SABIC world

New markets >

Our Innovation Culture @ SABIC

SBU
Portfolios !

Corporate
Platforms

[ Tal
Innovations |

Manufactu ring
& Market
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SABIC Technology & Innovation Network

Jubail

Cartagena
Thuwal ¢
adh

® Research Centers
@ Application Centers
¢ SABIC Plastic Application Center at KSU, Riyad

& SABIC Corporate Research & Innovation Center at KAUST

SABIC T&l: Our Talents
1800 Scientists, Engineers & Technicians and More than 600 Ph.D. Holders

Technical
Ladder

Higher
Education

Exchange
Program




Gaiioll Joauw

Research & Innovation Growth Sequence @ SABIC

53

+ SABIC Start-up — Technology Licensing
v’ Established Plants via Joint Ventures & Licensing

+ First SABIC R&D Complex — Riyadh Establishment (1989)
v In-house technology innovations

« Establishment of 2 R&D Centers in USA-Houston (1996) & India-Baroda (1998)
v Enhancement of In-house technology innovations

+« DSM Petrochemicals (2002) & Huntsman Petrochemicals (UK) Acquisitions:
SABIC Europe-Geleen R&D Center, NL

v" Joint KSA-Europe Technology innovations

« GE Plastics Acquisition (2007): SABIC Innovative Plastics-USA
v' Several new R&D Centers in USA, Europe and Asia

* Corporate Research & Innovation Center @ KAUST Campus, Thuwal (2011)
v’ In-house technology innovations in forefront of the technology for future needs

+ Three new Centers Scheduled to be opened in the first 3 Quarters of 2013
» One Application Center @ KSU Campus, and 2 STCs in Bangalore & Shanghai

SABIC — Our Ingenuity Driven by Technology & Innovation

Practical innovation

= Application development with key customers at the heart of our strategy
+ More than 150 new products created every year
» Backed by more than 8,800 global patents, with 860 added in 2012 alone

World-class T&l infrastructure and know-how

« Eleven (11) Technology & Innovation Centers in KSA, The Netherlands, Spain,
USA, South Korea and India, with two more scheduled to be opened in India
and China in the 2" and 3™ Q 2013

« Four Application Centers in KSA (15t Q 2013), USA, Japan, and South Korea
+ One Corporate Research & Innovation Center @ KAUST in KSA.

iy
it
if



&

- = I Ld)—=0ll Jalillg oLl oyl

SABIC Technology & Innovation: Mission

To contribute to the profitability of
the company through delivering on
the goals of corporate and
business strategy with respect to
technology and innovation

SABIC Product Portfolio

Plants Products Customers

] *69 Million Ton/yr +Our Customers Located in 100
* 45 Sites 80 Commodity Products Countries
* 40 Countries +1000 Specialty Products

Polymers

14%
279 Fertilizers

Innovative Plastics 3?

Chemicals
Metals

g 3200 olall Sl B
@w/wb, Tl S S

if
i¥
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SABIC’s Production Multiplied by 5 in 20 years

A high rate of growth... ...reaching 69M metric tons in 2011
80 Innovative Plastics Performance Chemicals
70 s7 59 1.137 439
—_ Metals
2 60
S 5.428
& 80 a¢
E Fertilizers
‘*5’ 40 6.701
g 30 28
i - Polymers
e 20 11.333
= 13
10 6
Chemicals
0 . 44.019

1985 1990 1995 2000 2005 2010 2011

SABIC Ranks among the Top Producers Worldwide

1 H2 #3

Mono-ethylene glycol Methanol Polyethylene

MTBE Polypropylene
Polycarbonate Polybutylene terephtalate
Polyphenylene ether Engineering plastics

Polyether imide and its compounding

Granular urea

SABIC TECHNOLOGY &

INNOVATION
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Our Promise

We’re grounded in materials, and we get how business works and grows.

But our focus is to help our customers achieve their ambitions, powering their
competitive advantage. We put customers’ success at the heart of what we do
through:

» Long-term relationships
* A spirit of ingenuity

+ Commitment to deliver
* Innovative solutions

We create partnerships that drive growth and leadership
for SABIC and our customers. We call this...

CHEMISTRY THAT MATTERS"

SABIC in Numbers

19786, our beginning
36 years of growth

2nd largest global diversified chemical company*
88" largest public company in the world*

89 BY total assets
50 B$ annual revenue

40,000 employees
40 countries
6 Strategic Business Units

60 world-class plants worldwide

1 Corporate Research & Innovation Center
18 Technology and Application Centers
150 new products each year -
8,800 global patents (860 patents in 2012 alone)

M\w P | 5()
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tSABIC/Research and'Knowledge ‘Exchangcj]ourney

Dr. : Fahd Al-Sherehy
GM Technology KSA and Emerging Economies

ﬁ,lLl.u
We are SABIC .

We are one of the world’s leading manufacturers of chemicals, fertilizers,
plastics, and metals.

Since our founding in 1976, we have achieved rapid global growth.

We now operate in more than 40 countries, with 40,000 employees
around the world.

We provide innovative material solutions that help our customers change
the world for good.

CREATING %

LONG-TERM
SUCCESS
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Technology Capabilities Development Center:
(TCDC)

* The Center contains memy Aalk, fraining labs and worbshops
with the aim of serving STAR-City purposes

* Highly equipped Computer labs.

=  Workshop for refrigeration and air condition

Welding workshop with dll welding machines

 Lather workshop

Carpentry workshop

* |anguage laboratory with the latest required capabilities
Center’s Sections:

v Computer Applications
v" Industrial Technology
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Scientific Projects

National-Funded Projects

18200000
38 Projects
11787000
6661800
4996660 4676300
1681416 1537553 1254840
= 2“"0 zo1zoo :moooo ! !
A2 2®° 28 29 ™

Technology Capabilities Development Center
(TCDC)
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Scientific Projects

International-Funded Projects

185001 1241560

o — Total No. of Projects : 38
Total Fund : 200,311,336 EGP
a8 -
a6
a6
14 |
12 -
10 |
s -
6 -
F
4 3 3

Dramabp o Ao Bearih
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SRTA-City contributed with Alexandria University in
141 publications and with the National Center for
Research in 85 publications. The rest of publications 83
have been published in conjunction with a number of _

Egyptian and international universities

SRTA=City"Pdblications
SubjectrAreas

561 Publications have
been published in cited
journals

20 Patents have been
e b E Biochemistry, Genetics and Molecular Biology
i&sued Cﬂ‘ld 37 i:t:ﬂl pgn,dim ! & Immunology and Microbiclogy

kd Agriculural and Biological Sciences

 Materials Science

kd Engineering

i Chemistry

ki Chemical Engineering
b Medicine

! Environmental Science
&d Physics and Astronomy
L others
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" Central Lab. For Micro and Crystalline |
Structure of Materials I

[ Central Lab. For Physical and
Il Chemical Characterization of Materials ‘

[ Central Lab. For Mechanical
Characterization of Materials




i lbrom i 4 2



GYaiioll Jowy ——

o, Lo
Central [aboratory equipped with the
most modern aond sophisticated
equipments that is operated by highly
trained scientists and technicions.
Service [aboratory for emvirommental
assessment is also induded in this unit
for Sdentific Services and Technology

at STAR-City
The Lab is accredited for IS0 17025




Animal house

Autoclave for bio- |
hazardous

'Preclinical Research |
center

L Bioavailability Studies

To be a highly specified unit for Medical and
pharmaceutical research and services to act
as Contract Research Organization (CRO) for

Crushing 300 Liter for  developing new  products  at
Autoclave (0.5 Ton/day) INTERNATIOAL STANDARDS

Down-stream

Up-stream
Processing

Processing

This unit was designed to serve the production of new
pharmaceutical products and some industrial enzymes
and/or development of some existing products
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SRTA-City
. Institutes

Arid Lands
Cultivation

Genetic engineering andfBiotechnolosy.
(GEBRI)

| Structure of the institute |

I
[ | 1

| Semi-industrial pilot plant | l Research Departments J Animal House |

[ |

Bioprocess ‘Environ. Pharmaceutical
Develop. Biotech bioproducts
Proteomics DNA ;
— Stem cells
Antibodies Molecular Ferment. Biodiv. Pharm. product Drug
Biopolymer markers Tech. giorem. Tissue culture Ascesshient
omon.
Bioprod. Immunology

Cramabl of M Resch
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Bio-Pharmaceutical 5 75 1250 7000
Nanotechnology 3 a5 225 1200
Biotechnology Incubators 5 a5 250 1700
SME’s 24 60 1800 4000
mﬁi"gy 5 250 1000 6000
Training Centers 5 15 250 1300
Renewable energy projects 3 30 225 3000
mmﬁ@bﬁﬁomn ' 10 s 300 1000

Ty

--------

SRTA-City

Research-Ipstitutes.in.
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v July : UNESCO experts visited Egypt in the fromework of evaluating o
num of Egyption universities and research institutes to become a pilot project
of S€ience and Technology Poarkk . They selected SRTA-City as a model for
implementing projects. because of its ability to meet the terms and requirements
of the Science and Technology Park.

v Jonmuory 2008: A group of Korean experts in the field of establishing Sdence and
Technology Parls and secretary-general of the World Technopolis Association
were iwited to hold an intensive course on the development of Science and
Technology Parks.

v During 2007-2009: Visits to similar science parks in Spain. China. South Korea
oand Greece

v~ 19 Researchers have been highly quadlified by attending and participating in a
number of international conferences, training courses and workshops in the field
of management and the knowledge economy.

v September 2009: Prime Minister’s Decree, No. 2320 (2009); Establishing The
hﬂﬁmﬁ;ﬂ: Zone In SRTA-City on an area of 135 oacres within the dllocated area
o C

v June 2010: Held the first meeting of the Board of Directors of SRTA-Cilty
investment Zone and establishing the headquarters of the executive office.

v March 2013 Announcement of an internationa general tender beltween
companies to design the proposed work plan and to follow up its
implementation.

Activié

*  Phamaceutical Compoanies

*  Renewadble energy projects S -

+ Information and technology =" ! TEAN | | | &N
projects AN R R | ,.' L R, e

*  Nomotechnology and new o
materials projects

= Biotechnology Projects

*  Small ond Medium Industries

= Developed Technology FProposed model for the architeclural

g Cente characler of companies invested in the
Services s invesimenizone. The susiainable use of
renewable energy have been considered in
his model

= Training Services Componies

i
i
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Master Plan " of ' City NoraScientific®Re
Techpological Application

1- Scientific Buildings, 28.2 Acres 2- MATS Energy Station, 12 Acres
[3— Investment Zone, 135 Acres ] 4- Housing Area, 49.8 Acres

Based
Incubators

17 % of the gross domestic product, GDP, of all of Chinda's science
parks, is equivalent to 6 trillion Yuan (trillion = million billion).
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Nanotecbnology

Frank Shuman’'s Solar Arabian Dream

The beginning of the 20™ century saw the first solar fields. Schuman
in Tacony (US, 1911) created a Solar plant with 20 kW of total
& outputl_. His next solar plant was in Maadi (Egypt, 1912), it was

a/—‘“ oo o designed in 5 rows of 62 m of parabolic mirmrors for a total output

.,-'%‘..!

R A O of 88 kW! It pumped 6000 gallons of Nile river water per minute to

nrTigate the cotton held.

Nanotecbr)ology
/ Concentrated Solar Power Project (CSP)

FP7 project with a total fund of 22 million EURO to construct o
concentrated solar power plant to produce 1 MW of electrical energy
oand desalinate 250 m3/day of water. Area of 12 Acres will be avdadilable
for the project.

35
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Officially Established Institutes Scheduled to be Established
* Genetic Engineering and e Environmental & Natural Resources
Biotechnology Research Research Institute.
institute. = New and Renewable Energy
= Informatics Institute. Research Institute.

Laser Research Institute.
Fine Chemical Research Institute.
* Pharmaceutical and Fermentation

= Advanced Technologies and
New Materials Research

Institute. o Industries Development Center .

* Arid Lands Cultivation = Small Scale Industrial Development
Research Institute. Centers

= Technology Capabilities = Engineering Industrial Development
Development Center. Center.

Master PIan of City ofrfScientific
Tecbpological Application

1- Scientific Buildings, 28_2 Acres 2- MATS Energy Station, 12 Acres
33— Investment Zone, 135 Acres 4—- Housing Area, 49.8 Acres
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/ Missiag
= SRTA-City has the Presidential Decree in 1993 to establish 12

research and technology centers.

= SRTA-City officially opened on August 13%™, 2000

= The total allocated area of SRTA-City is 225 acres (567,000 m?),

= SRTA-City is managed by a board of trustees headed by the
Minister of Scientific Research.

e SRTA-City is planned to be Science Park that includes Technology
Business Incubators for small and medium-sized industries and
have local and international joint Venture Companies.

s SRTA-City Science Park will help the Egyptian Economy Knowledge
Based strategy through development and modernization Egyptian
Industry and also through the development and transfer of
technology.

is located in New Borg El-Arab City, area

of 199°Km?2, located 60 Km west of Alex., and 7 Km A
from the Mediterranean Sea. :
) . Ale Ajrport

= Close to: industrial zone, number of LR

Universities, International Highway ot A

road, railway, harbor and to two international o AT

- éé Ea | Babel Dwan Kom ko
airports. fame! )

& Al Buhayrah
= close to industrial zone that has many companies /&y "1& A
such as Pharmaceutics, Food, Metals, Petroleum s &
Refinery, Chemical and

Petrochemical, Cement, Textiles, Logistics, Service ' o

= Population is 120,000 people, the proposed active mﬂ: ey
People in the Industrial Zone on 2017 is 600,000 i T Hin
People.

= Average Temperature: 20-35¢C

Zawyetel

Sumya

10 m ] N,

10 km. E2007 Google - Mag daa 22007 A1

= Rainfall: 20 cm/fyear

33 @W/W\M P
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SIR is devisloped by:

WORLD COUNTRIES RANKING RS
2011

. Scopus

21 3 Sweden . 28.652 26.635 39.634 8.888 1,38 484

22 B 1 Belgium 25.416 23.414 35.948 8.249 1,41 428
23 BE= Malaysia _ 18.875 18.271 B8.845 4.051 0,47 116
24 == Austria | 18.694 17.099 23.841 5.013 1,28 355
25 &&= Denmark 18.052 16.630 28.058 6.490 1,55 399
26 i= Greece | 16.407 14.805 15.450 3.628 0,94 247
27 =llsrael 15.922 14.750 20.659 4.186 1,30 393
28 EM portugal . 15.874 14.857 14.333 3.926 0,90 218
29 | Czech Republic 15.784 15.026 12.931 3.939 0,82 223
30 &= Norway 15.121 13.821 17.755 4.271 1,17 308
31 += Finland 14.866 14.003 18.371 4.221 1,24 352
32 [:1 Mexico 14.851 14.106 11.066 2.678 0,75 216
33 ™= Singapore 14.511 13.684 18.365 4.620 1,27 240
34 &3 Hong Kong 12.870 12.158 11.900 2.652 0,92 268
35 South Africa 12.353 11.505 11.518 3.797 0,93 216
36 Bl New Zealand 11.678 10.651 12.805 3.391 1,10 264
37 L1 Romania 11.215 11.052 5.828 1.987 0,52 126
38 0 1 Ireland | 10.822 9.935 13.566 2.761 1,25 254
39 T Argentina 10.352 9.648 9.582 2.266 0,93 206
E= <+ 1.549 0,60
R&D Expenditure in the Egyptian Landscape in 2011/20156
S
2.0%
1.5%
1.0%
0.7%
m w
15%
11% . .
I Il % Government Funding Bl %% Industry , NGO & Fund Raising @ GERD:GDP
M A

Dramabp o Ao Bearih
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73 SJR Is developed by:
£\ ) MIDDLE EAST COUNTRIES RANKING
i*-;'_u" A T Pawered by
2wl 2011 Scopus
Citable Citations per
Country Documents AT Citations  Self-Citations i H index
{ = Iran 36,803 35.092 18.476 9.426 0,50 121
2 [ Turkey 32609 30.170 15.485 4.843 0,47 193
3 2 Israel R 14,750 20,659 4,186 1,30 393
4 mEpt = 10.295 9.722 6.140 1.549 0,60 2
5 B Saudi Arabia 8.869 8.349 6,553 1.75% 0,74 114
6 I United Arab Emirates | 2,364 223 1.204 215 0,51 81
7 I Jordan 2% 2107 1,059 209 0,48 n
8 I Lebanon 144 1,337 923 14 0,64 91
9 2 Kuwait 10 1,045 597 13 0,54 U
10 23 Iraq .00 932 299 7 0,30 7
11 fim Oman oo 93 512 1% 0,53 58
12 W Qatar B 794 554 m 0,65 “
13 = Syrian Arab Republic 463 434 26 56 0,47 53
14 [ Palestine 361 342 144 3 0,40 41
15 M Bahrain 289 27 8 2 0,28 %
16 == Yemen 258 242 120 34 0,47 U
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:iga:%?(naa C’& Count

http://www.scimagojr.com/index.php

12000 411 238 country (17 %)  1996-2011
H Index L Egypt Total publications <2,
1 Documents 75.610 {Scopus): 112,818 =
Citable Documents 73.968

Citations 438.912

8000 self Citations 91.957
Citations per Document 5,80

Publications Output

Publications Qutput from
IDB Member Countries, (2005 - 2012)

TURKEY

MALAYSIA

SAUDIARABIA

‘M\y W S Blas 3 O
bl o] A




4,54

40-

3,5

EGYPT
¥ FRScmAGO

215-

Cites per Doc.

ARE A OF RESEARCH INTEREST IN EGYPT

Motecaior M

A \.

35 E) 45 50 55
H Index

- Materials Science (miscellaneous)

B chemistry (miscellaneous)

[l Siectrical and Electronic Engineering

[ Physics and Astronomy (miscelanecus)
Biochemistry

B chemical Engineering (miscellaneous)

I engineering (miscellaneous)
Agronomy and Crop Scence

B Appiied Mathematics
Pharmaceutical Sdence

Il Animal scence and Zoology

[ polymers and Plastics

Il Molecular Medicine ‘_

B siotechnology

-Inorgmcl:l'ienisu'v

29 March 2013

Il Medicine (miscellaneous)
I +tciscpinary
Organic Chemistry
B elant science
Il condensed Matter Physics
| Food Sdence
Il Analytical Chemistry =
Il Physical and Theoretical Chemistry
Obstetrics and Gynecology
I surgery
I Pharmacology
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when they sign on with the firm.

. Offer

for internships, placements, work

more opportunities

experience or projects.

o View with
universities as part of core innovation

working

activity.
Business should engage more with
universities, both financially  and

intellectually. More companies should help
design and pay for courses for the benefit of
the current and future workforce, and more
companies should offer students practical
work experience.

Languages are also seen to be important,
and the taskforce argues that more should
be done to prepare students for the world
of work, and teach them the generic skills
that will help smooth their pathway into
employment.

There are some concerns that the KSA
government should turn higher education
into a second path which is a training unit
for private and public companies.

It is wrong, in our view, to expect ... that
universities will be dynamos of growth
and huge generators of wealth, leading to
economic prosperity and enhanced quality
of life on anything like the scale that is
implicit in such language.

In KSA context, where government is
of universities, the

principal funders

Gaiioll Joauw

assumption is that they are a lever which,
when pulled, will gush forth the tangible
effects of economic prosperity into which
public money has been transformed.

In reality, universities can only be one part
of the process of producing a successful
knowledge economy.

It would be foolish not to expect universities
to be asked to play a stronger role in the
development and innovation process

if large numbers of highly trained scientists
become unemployed, or have no funding
for their research, it will be very hard to
argue that we need MORE scientists and
more undergrad and grad students
Universities, government, and industry
likewise need to re-think the ways they
support each other to reflect this broader
conception of innovation.

Of possible interest for background, see my
article “Toward a theory of the university:
Mapping the American research university
in space and time,” American Journal of

Education Feb. 2008

REFERENCES
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and the students’ qualification. The gap
between knowledge supply and demand
should be reduced, learning and education
should be promoted, creating financial
support possibilities. The creation of carrier
centers in enterprises should be promoted,
and the lifelong learning must become
a daily occurrence. Today in KSA a high
school diploma is necessary even for not
qualified work. Entrepreneurship is one of
the ways in which unemployment problems
could be solved.

Both the government and the ICT
enterprises should review the existing policy
on KSA’s technology parks to give them a
more dynamic role and to be fully utilized
to encourage knowledge transfer as a prime
mover to innovation and to sustain economic
growth in the foreseeable future through the
development and commercialization of new
technologies in KSA’s industry.

With the wealth of knowledge and expertise
the KSA. has in its scientists and engineers,
the KSA is intended to be positioned
to compete in the global marketplace.
Technology transfer programs in KSA are
intended to make the most of R&D and
the expertise found in both private and
government organizations.

As a whole this research paper can be
summarized as follows:

It highlight the role of three factors for a

successful enterprise creation model:

e Availability of a technology with
commercial potential

* Appropriate mentoring and managerial
inputs

e Networks that can facilitate the flow of
knowledge and finance.

The global higher education is now
becoming the ‘railroad of the 21* century’.
Higher education should be considered as
an ‘export-earning industry’,

Bridging the perceived gap between
universities (as represented by faculty,
researchers, and students) and industry.
Effective collaboration between the higher
education sector, business and government
will be critical to the KSA’s economic
recovery and sustainable international
competitiveness.

Business must also make a sustained effort
in supporting higher education. A task
force university should make a strong
commitment to provide the support needed
to help students build the employability and

technical skills that are so important.

The universities should propose that more
businesses should work with universities to:

. Sponsor students studying
subjects relevant to business, such as
science and technology.

. Provide financial support

to new graduates, through bonuses

el Sl S3les 2 2
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The term public refers to any aspect of the
innovation process that involves the use of
governmental resources, be they federal or
national, state, or local in origin. The term
private refers to any aspect of the innovation
process that involves the use of private-sector
resources, mostly firm-specific resources.
And, resources are broadly defined to
include all resources—financial resources,
infrastructural resources, research resources,
and the like—that affect the general
environments in which innovation occurs.

Finally, the term partnership refers to any
and all innovation-related relationships,
including but not limited to formal and
informal collaborations in R&D.

PARK MODELS

Developing countries often use two models
[27] to create Technology Park namely:

(a) Anglo-Saxon Model:
Essentially, a technology park that

is initiated and operated by an
educational institution or a research
organization is classified as the Anglo

Saxon Model.

(a) Continental European
Model: In contrast, a technology park
that is championed by the politicians
is categorized as the Continental

European Model.

Gaiioll Joauw

Saudi Arabia’s universities are convinced to
use technology parks to spark innovation
locally as well as regionally, hoping to
develop the nation technologically through
the ICT industry. This assumption is based
on proximity learning and social modelling
theories [28].

The KSA government seems to be interested
in retaining two objectives: to maintain
low unemployment rate and to achieve
reasonable economic growth rate, in order
to ensure public support for politicians’
continued survival [29].

There is strong evidence that successful
transfer of advanced research form University
to Industry requires the faculty member(s)
and students to directly engage in the
transfer process by becoming entrepreneurs.
In this dynamic and enlightening panel
session, four seasoned veterans of BOTH
academia and Industry will tell their stories
and provide perspective, opinions, do’s
and don’ts to successfully transition from
academic research into commercially viable
technologies.

CONCLUSIONS

KSA has created a lot of various learning
programs devoted to technology, but they
often lack effectiveness, the connection
between the needs of business organizations

$170% el Sl Bolas
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transfer, [21] suggests enterprises to identify
tacit and explicit dimensions of knowledge
within an enterprise and also among
enterprises. If enterprises are unable to do
the identification task, [22] points out that
they will find knowledge transfer process
can be extremely difficult.

DEFINITIONS

The terms research park, science park
and technology park are more prevalent
respectively in the united States, in Europe
and in Asia.

Many definitions of a park have been
proffered,  mostly by  professional
organizations [23], [24] and by parks
themselves as a way to define their activities.
Common among these definitions is that a
park is a type of public-private partnership
that fosters knowledge flows—often between
park firms and universities and among
park firms—and contributes to regional
economic growth and development.

Research, science, and technology parks
are increasingly seen as a means to create
dynamic clusters that accelerate economic
growth and international competitiveness
through the transfer of knowledge and
technology to and from parks. The activity
of parks is undoubtfully positive and can be
summarized as follows:

A university research park is a property-
based venture that has:

. A

operational relationship with one or

contractual, formal or
more science/research institutions of
higher education;

J A role in promoting the
university’s research and development
through industry partnerships, assisting
in the growth of new ventures and
promoting economic development;

. A role in aiding the transfer of
technology and business skills between
university and industry teams;

. A role in promoting technology-
led economic development for the
community or region.

The main objective of setting up a technology
park

is to generate innovation. Nevertheless, in
reality these parks do not play a vital role in
promoting innovation, instead it has been
political instrument to promote economic
development [25], [26].

A university research park is a cluster of
technology-based organizations that locate
on or near a university campus in order to
benefit from the university’s

Knowledge base and ongoing research. The
university not only transfers knowledge
but expects to develop knowledge more
effectively given then association with the
tenants in the research park.

- An——
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incubator is typically a not-for-profit entity
that stimulates economic development by
creating jobs, and attracting private capital.

ECOSYSTEM

An ecosystem is a community of living
and non-living things that work together.
An ecosystem can be divided into three
categories:

Producers, consumers and decomposers.
They are all important parts of an
ecosystem.

Basic Research

Basic research is driven by a scientist’s
curiosity or interest in a scientific question.
The main motivation is to expand man’s
knowledge, nottocreateorinventsomething.
There is no obvious commercial value to the
discoveries that result from basic research.

Most that
fundamental understanding of all branches

scientists  believe a Dbasic,
of science is needed in order for progress to
take place. In other words, basic research
lays down the foundation for the applied
science that follows. If basic work is done
first, then applied spin-offs often eventually

result from this research. Spears.”
Applied Research

Applied research is designed to solve practical

Gaiioll Joauw

problems of the modern world, rather than
to acquire knowledge for knowledge’s sake.
The goal of the applied scientist is to improve
the human condition.

Most research done in business or done by
government agencies or non-profits whose
business is not pure research itself, is applied
research. As such, it is important that the
underlying question that drives the research
has been well thought out and that the
eventual responses based on the outcomes
from this research have been considered. To
put this concisely.

Business Research and Decision Making

The most practical use of research is to
guide decision making. Ideally, decisions
would be based on data and correct analysis
of that data, to the extent possible. Business
research is systematic, controlled, empirical
and critical investigations of phenomena of
interest to managerial decision makers.

KNOWLEDGE TRANSFER,
TECHNOLOGY PARKS AND
INNOVATION

Knowledge Transfer

Knowledge can be transferred if there are
suitable
mechanisms to do so. Prior to knowledge

1577l Sl Solas
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2- Business management
and Market Analysis: this phase
is concerned about the following
sub-phases: ~ Business  planning,
marketing strategy development,
Determination of size and nature of
market for product, potential profits,
management of intellectual property

rights market characterization and
distribution.

3- Factors of Production: this

phase is related to the following:
Physical facilities ( Industrial and
research parks, and incubators),
Skilled workforce and equity capital

for product commercialization and
business development.

To overcome the commercialization process
difficulties a series of major points are
needed:

1-  Adequate Education: TT

and TC organizations need to better
understand the breadth of economy
development companies’ missions

and services and the incentives under

which they operate. Moreover, they

need to more fully comprehend

the role that technology can and
cannot play in the larger economy,

and recognize that other sectors are
important as well.

2- Good

is the key, good communication

Communication:

allows each organization to better

determine its needs to regularly
update its activities, results, services
and clients.

3- Collaboration: every
industrial, educational or commercial
organization should benefit from
the other’s resources, expertise and
perspective, whether working with
clients. Developing new programs
or building new infrastructure.

4- Coordination: be consistent
with the other.

5- Leadership: Good
leadership brings about education,
communication, collaboration,
and  coordination.  Leadership’s

information needed is not Know-
What but is Know — How which
is often  best transmitted through
interpersonal contact, which may
be difficult to arrange for reasons of

distance, expense, or schedule.

NEW ECONOMY

A term coined to describe the evolution
of a country into a high technology-
based economy, arising largely from
new developments in the Internet,

telecommunications and computer sectors.
Incubator

Provides specialized facilities and mentoring

services to start-up companies. An

el Sl ke 1 8
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5-Support national research in national
institutions including universities.
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(16)
31%
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Figure: 5

TECHNOLGY
COMMERCIALIZATION
Commercialization is the process of
transforming new  technologies into
commercial successful, a viable and desirable
product and to produce the product in
sufficient quantities and with adequate
quality.

The commercialization process takes place
over three main phases:

1- Technical:

transform technology into product,

efforts to

this phase is concerned about
product development and design
and manufacturing engineering.
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by far the most popular approach to directly
promoting successful innovation is through
technology transfer and commercialization
programs.

An Overview of Technology Transfer and
Commercialization Activities

The process of technology development and
commercialization takes place over three
broad phases:

Science is knowledge regarding certain
principles of nature.

Technology is the application of engineering
to science, the use of our understanding of
nature to develop a technical method for
achieving a practical purpose.

A product is the application of technology
in a particular physical form, designed to
carry out a specific set of functions.

Technology transfer occurs when a firm
obtains technology from an external
source (a university, a research laboratory,
another corporation, or an individual). All
innovation builds on existing knowledge.
So technology development very much
depends on scientists and engineers knowing
about and having access to other researchers’
leading them to the development of new
technologies that can be the basis for
successful products.

View on “Research—Industry” Knowledge
Transfer in Saudi Arabia

Total Number of Questionnaires = 52

Vb=l Jaluillg yoLell Cuayl
Scientif & Knowledge Exchange.
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Part 1: National Research Institutions
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Figure: 1
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&/ g=... 16



3

15

clentific Rese:
22-23 April 2013 | aiEPE &,

&

Lb4—=0oll Jaliillg yo L=l Cral

because the bulk of the research was done
in public institutions such as laboratories,
universities, and canters of science and
technology. Within public institutions,
barring a few exceptions, research has
moved out of KSA universities and other
academic institutions over the years. For
many years, and up to nowadays the public
sector research institutions have been
the main canters of research activity and
universities have largely become teaching
institutions. This pattern should be changed
in two ways. First, the private sector should
start to engage in research, and second, the
academic institutions have or may have
started to face financial difficulties, which
are partly being alleviated through sponsored
research. The lack of industry orientation
among academic institutions and the
limited R&D orientation constrained links
between industry and academia over the
years. As both change, one would expect
more academia-industry links. Incubation
and new enterprise creation activities may
also pick up as these processes mature.

Finally, research in industry and universities
is complementary, and the success of

links the

exploitation of those complementarities.

academia-industry lies in
Instruments that facilitate such exploitation
should be the focus of policy action. The
much larger challenge, however, is to
design appropriate work environments and
compensation packages that will attract

Gaiioll Joauw

talented young people to take up careers
in academia. Doing so will go a long way
toward alleviating the constraints on the
availability of research-inclined faculty in
academic institutions, a prerequisite for the
formation of research-based links.
Managing contract research within a
university

University should be motivated to capitalize
on its intellectual property rather than
permit its free exploitation.

In establishing relations with businesses,
Saudi universities must push themselves to
understand exactly what businesses want
from them. The latter

In general seek competitive advantage in
order to stay ahead of their competitors.
This goal differs significantly from a Saudi
university’s goals, which focus on education
and knowledge creation.
Saudi

industries can find common ground. In

Nevertheless, universities and
establishing research contracts it’s important
to keep clear what each party contributes

and what each will own.

Technology Transfer and

Commercialization: Their Role in
Economic Development

Successful development and
commercializationofinnovativetechnologies
is a difficult, multifaceted endeavour, and
a variety of development tools exist and

should be employed to promote this activity.
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high level training.
University- Industry Relations

University and industry relations can vary
considerably in their closeness. Industry
may simply be an employer of university
graduates or it may actually fund university
rescarch and education programs and
should particularly focus on technical
innovation such as cooperation between
small companies, universities and industry.
The interests and capabilities of industry
should be taken into consideration when
start-ups and small companies are created
putting in mind the research innovation
that lead to product in other words to the
market. Thussuccess should be following the
three major stages: Discovery- Innovation
and Business.
Advantages of the Collaborative
Relationships

There are numerous benefits that derive
from  university-industry  relationships,
including benefits to society, universities,

and companies.

Social Benefits: Society benefits from
university-industry research relationships
through

technologies. Industry-sponsored university

innovative products and

research is often developed into practical
applications that benefit society.

University Benefits: Some universities
seek  industrial because

of the potential financial rewards of

partnerships

patents and licenses that result from the
commercialization of academic research.
This provides a means by which universities
can decrease the governmental funding
gap. Patents generated through industry-
sponsored research are sometimes shared
between
Universities also enhance opportunities to

companies and  universities.
find future employment for undergraduate
and graduate students through university-
industry connections.

Company Benefits: University-industry
collaborations can stimulate companies’
development

internal  research  and

programs. researchers  help
industrial scientists identify current research

that might be useful for the design and

University

development of innovative processes and
potential products.

How Universities Promote Economic
Growth

At a broader level, the academia-industry
links in KSA need to be analyzed in the
context of a few larger processes. Until
nowadays, the private sector in KSA is not
very research oriented, partly because of
the lack of competitive pressures and partly

et 1 4
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e Implementation of research findings and
e Feedback (to the developers and
manufacturers of the technology concerning

identified,

improvement, etc.).

problems suggestions  for
In the broadest sense, technology transfer is
a process of communication that results in
putting research findings or new information
into practice.

To be most successful, technology transfer
must engage all those involved in the research
and implementation process. Technology
transfer should not only be a consideration
upon the conclusion of research; instead,
it is a process that most effectively is
integrated throughout the entire research
effort, resulting in greater benefit from the
research results.

The translation of ideas into products
that benefit the public can certainly bring
great personal satisfaction to a researcher.
Maximizing the potential of one’s work
and establishing links with industrial
counterparts are two other benefits. The
practical application of researches in
developing products will foster the widest
possible recognition of researchers’ efforts
and, in some cases, may also prove the

underlying scientific hypotheses.

Saudi Arabia’s universities recognize the
importance and benefits of technology

Gaiioll Joauw

productive research collaborations.

In developed countries funding R&D
activities is widely accepted as a vital and
long-term investment. Most researchers in
developed countries recognize the need for
government funding of basic or fundamental
research which is not directed at solving
an immediate problem or at inventing a
particular product. It has immediate returns
in adding to people knowledge base and
in educating scientists and engineers [19],
where the authors have researched on how
companies do technology transfer and
suggesting the following conclusions: If the
technology thathasbeen transferred does not
lead to technology production, then the gap
between developing and developed countries
will be widen rather than narrowed.

Investments in research and development
(R&D) have large payoffs in terms of
growth [20] . R&D investment generates
employment opportunities,
sustainable growth (increase in the GDP).

leading to

STRENGTHENING THE LINK
BETWEEN GOVERNMENT,
UNIVERSITY AND INDUSTRY

The university should support collaborative
research and provide finance for bringing
research to the point of commercialization
and assist young graduates by providing

transfer and encourage scientifically-
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may entail further development, regulatory
approvals, sales and marketing support,
training, and other activities.

POPULARTECHNOLOGY TRANSFER
MODELS

Since the early 1970s, considering the
difficulties and complexities faced by
managers of technology transfer projects,
researchers, consultants, and practitioners
of technology transfer have been proposing
models of technology transfer that could
facilitate the effective planning and
implementation of technology transfer
projects. Both qualitative and quantitative
models are detailed in [17] .Qualitative
models often have as their objective
the delineation of activities involved in
managing TT and the elicitation of factors
and issues that can influence the success
and/or effectiveness of T'T.

Quantitative models, on the other hand, aim
at quantifying parameters of significance
in TT and analyzing them with a view
towards minimizing goal incompatibility
between the transferors and transferees of

technology.

TECHNOLOGY TRANSFER,
ENTREPRENEURSHIP
ECONOMIC GROWTH:

AND

The strength and nature of the link between

the growth of economic welfare and the
development and exploitation of scientific
and technological understanding has
become a central theme in macroeconomic,
industrial and technology policy discussions.
At the same time there has been an increasing
emphasis on the role which new technology
based firms and entrepreneurship play in

the technology transfer process [18].

The nation that fosters an infrastructure
of linkages among and between firms,
universities and  government  gains
competitive advantage through quicker
information diffusion and product .In
an increasingly knowledge-driven global
economy invention and innovation are
critical to KSA’s long-term competitiveness.
This requires a virtuous circle of innovation:
from the very best in science, engineering,
and technology in universities and science
labs to the successful exploitation of new
ideas, new science, and new technologies by
businesses.

HOW SHOULD TECHNOLOGY
TRANSFER PRACTICED IN KSA?

Technology transfer is more than just
training, but training certainly is an integral
part of technology transfer. Technology
transfer involves

e Identification of user needs

e Information
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can be described as Market Pull (MP) or
Technology Push (TP).

TECHNOLGY TRANSFER PROCESS
(TTP)

The are many reasons for Saudi researchers
to participate in the technology transfer
process, some of the major reasons are:

* Making a positive impact on society

e Achieving recognition and financial
rewards

e Attracting research sponsors

* Creating educational opportunities for
students

future

e Linking students to

opportunities

job

Steps in the process of technology
transfer

The process of technology transfer is mostly
effective if the latter has to follow a certain
path as indicated below:

1 Research: Observations and experiments
during research activities often lead to
discoveries and inventions.

2 Pre-disclosure: An ecarly contact with
Technology Transfertodiscusstheresearcher’s
invention and to provide guidance with
respect to the disclosure, evaluation, and
protection processes described below.

3 Invention disclosures: An invention
confidential

disclosure remains a

Gaiioll Joauw

document and should fully document the
researcher’s invention so that the options
for commercialization can be evaluated and
pursued.

4 Assessment: The period in which the
researcher and his Technology Transfer
Manager review the invention disclosure,
conduct patent searches (if applicable),
and analyze the market and competitive
technologies to determine the invention’s
commercialization potential.

5 Protection: The process in which
protection foran invention is pursued. Patent
protection, a common legal protection
method, begins with the filing of a patent
application with the KSA Patent Office in
KACST or in other centers of research

6 Marketing: is done via Technology
Transfer staff that will identify companies
that have the expertise, resources, and
business networks to bring the technology
to market.

7 Business: If an appropriate and interested
company, or companies, is selected as a
potential licensee, the researcher’s assigned
Technology Transfer group or the Manager
will work with those potential licensees
to develop the appropriate financial and
diligence terms to fully commercialize the
technology.

The

continues theadvancementof the technology

8 Commercialization: licensee

and makes other business investments to
develop the product or service. This step

1577l Sl Solas
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describe the processes by which technological
knowledge facilities or capabilities developed
under research and development (R&D)
funding are utilized to fulfil public and
private needs and thus, moves within or
between organisations [6]. International
technology transfer refers to the way in
which this occurs between countries.

TT begins with scientific research by which
technology or knowledge developed in one
place such as scientific research performed by
laboratories and private industry, academia,
and government is applied and exploited in
another place for some other purpose such
as creating new products and services that
benefit the community and thus, making
society a better place to live. The purpose is
to strengthen the economy by accelerating
the application of laboratory technology
and resources to private and public needs
and opportunities. Results of successful
technology transfer efforts include product
improvement; service efficiencies; improved
manufacturing processes; joint development
to address government and private sector
needs; and the development of major new
products for the international marketplace

The economic growth of every nation
is inextricably linked to the successful
international transfer of knowledge [7].

Even though technology transfer is not a
new business phenomenon, the considerable
literature on technology transfer that has

emerged over the years agrees that defining
technology transfer is difficult due to the
complexity of the technology transfer process
[8]. The definitions depend on how the user
defines technology and in what context
[9]. The term technology transfer can be
defined [10] as the process of movement of
technology from one entity to another.
Technology transfer has also been used to
refer to movements of technology from
the laboratory to industry, developed
to developing countries, or from one
application to another domain [11]. In a
very restrictive sense, where technology
is considered as information, technology
transfer is sometimes defined as the
application of information into use [12].
In a similar vein economists [13], [14] have
analyzed technology transfer on the basis of
the properties of generic knowledge, focusing
particularly onvariables that relate to product
design. A broader definition [15] states that
technology transfer is the movement of
knowledge, skill, organization, values and
capital from the point of generation to the
site of adaptation and application.

A more detailed definition [16] states that
Technology transfer is the process by which
research and other new technologies are
transferred into useful processes, products,
and programs.

As a final description, technology transfer
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THE SCIENCE AND TECHNOLOGY
SYSTEM OF THE KINGDOM OF
SAUDI ARABIA

KSA Government has tried, is trying and will
try to do its best to increase the contribution
of science and technology to its development
process and for that contribution to be
important, science and technology must
deal with the endemic problems that face
the country.

Chart 1: Scientific and technical journal
articles in Saudi Arabia
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The chart above includes a historical data
chart, news and forecasts for Scientific and
technical journal articles in Saudi Arabia

[5].

Table 1: Scientific and technical journal
articles for 5 Arab countries and their world
ranking (country comparison)[5].

Gaiioll Joaw

Date Algeria  Egypt Iraq  SaudiArabia  Sudan
2007 481 1.934 73 589 36
2006 413 1.786 67 558 36
2005 350 1.658 39 576 47
2004 344 1.661 27 551 42
2003 281 1.717 26 549 37
2002 230 1.564 24 583 47
2001 221 1.464 33 565 34
2000 211 1.433 29 590 37
1999 185 1.293 23 605 43
1998 156 1.275 25 683 52
1997 160 1.266 40 676 42
1996 156 1.292 36 735 46
1995 146 1.388 51 753 48
1994 125 1.380 67 734 48
1993 123 1.279 74 713 55
1992 120 1.288 79 653 71
1991 106 1.429 81 613 66
1990 98 1.254 164 644 69
1989 73 1.278 232 577 76
1988 66 1.130 225 569 92
1987 61 1.037 187 552 83

Chart 2: Patent applications; residents in
Saudi Arabia [5]
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Date Algeria  Egypt Iraq  Saudi Arabia Sudan

2009 607 2.247 70 710 63

2008 537 2.019 68 621 56
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TECHNOLGY TRANSFER (TT)
Introduction
Technology transfer is the term used to
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INTRODUCTION

In recent years, competitive and innovation
pressures have forced many developing
countries to set up a technology park for
knowledge transfer and innovation.

In KSA, the prominent example is its huge
King Abdulaziz Center of Science and
Technology (KACST) occupied together
with four clusters namely King Abdullah
University of Science and Technology
(KAUST), King Fahd University of
Petroleum, Center on Nanotechnology at
King Abdulaziz University and Center of
Nanotechnology at King Saud University
.This shows the seriousness of the Saudi
government to use a technology park to
attract both foreign and local enterprises into
its high technology ventures. Meanwhile
local small and medium enterprises and
companies can gradually, produce home
grown products and services. Apart from
beinginnovative, profitable,and competitive,
these local enterprises also can improve the
growth of Saudi economy. This is also in line
with the government’s objectives to provide
sustainable employment and economic
growth.

Companies have many ways of exploiting
their technological assets for profitability
and growth. While internal exploitation
of technological assets, through designing,
developing, manufacturing, and selling

products and processes continues to
be important, interest in their external
exploitation through technology transfer has
intensified in recent years. The importance
of technology transfer from a development
perspective is nothing new. More than three
decades back [1] pointed out that, One of
the fundamental processes that influence
the economic performance of nations and

companies is technology transfer.

Economists have long recognized that the
transfer of technology is at the heart of the
process of economic growth, and that the
progress of both developed and developing
countries depends on the extent and
efficiency of such transfer. This need has
created a new niche-market for technology
transfer [2].

The importance of technology transfer,
from an economic and competitiveness
perspective, has also stimulated university—
industry technology transfer. This is
evident from the emergence of technology
transfer offices in most research offices and
universities [3].

ECONOMICS OF TECHNOLOGY

Technological change is of enormous
importance in the study of economics [4].
This concept is particularly important when
considering the growth and development of
the economy.
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Academia-Industry,Links|in'Saudi/Arabia:

Bringing ScientificResearch ;and'Knowledge )Exchange to,thePoint of

Development ;and (Commercialization

Ali S. Hennache

Department of Physics-College of Sciences-
Al-Imam Muhammad'Ibn Saud Islamic

University

Abstract — In recent years, competitive
and innovation pressures have forced
many developing countries to set up a
technology park for knowledge transfer and
innovation.

In KSA, the prominent example is its huge
King Abdulaziz Center of Science and
Technology (KACST) occupied together
with four clusters namely King Abdullah
University of Science and Technology
(KAUST), King Fahd University of
Petroleum, Center on Nanotechnology at
King Abdulaziz University and Center of
Nanotechnology at King Saud University
.This shows the seriousness of the Saudi
government to use a technology park to
attract both foreign and local enterprises
into its high technology ventures.

Research, science and technological change
are of enormous importance in the study of
economics, and in its growth acceleration
and international competitiveness through

the Exchange of knowledge (KE).

Mohamed S. Bensaleh

National Center. for /Electronics,
Communications and Photonics King

Abdulaziz City for Science and Technology

The paper gives an overview of knowledge
exchange and some important existing
models of KE and then it will first examine
some of the closer university-industry
relations, with a particular focus on technical
innovation and some proposals of new
practical methods of interaction between
universities and industry in the framework
of Saudi Arabia legislation will be given. The
paper will also review the general process of
the transformation of science into technology
and technology into products, and the place
of Knowledge Exchange in that process.
Finally relationship between technology and
knowledge exchange especially in industry
and parks and its importance on economic
growth in Saudi Arabia is discussed.

University-Industry
R&D
Entrepreneurship, EconomicsofTechnology,

Technology Transfer, Small and Medium

Keywords:

Relationship, investment,

Enterprises, Technology Parks, ICT.
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Scientific Committee’s Introduction

Owing to the principle of societal
partnership, which has long been adopted
by Imam University.

We are at Imam University proudly hosting
this year ( 1¢r¢H- .11 ) the third societal
partnership forum that shall witness the
discussion of one of the most prominentand
pressing issues of current day “The Scientific
Exchange of Knowledge”.

due to rapid transformation processes,
globalization and the IT revolution,
scientific research whether on the individual
or institutional level , is no longer conducted
in isolation of others around the world.
Indeed, the exchange of knowledge has
emerged as a scientific necessity that is being
activated in numerous scientific fields for
the purpose of enhancing knowledge and
developing expertise.

Accordingly, human knowledge has
become a shared aspect one that is discussed
and debated among specialists across
different nationalities, locations, and areas
of interest.

As such, the Kingdom of Saudi Arabia ,
with all its prominent research institutions
is considered an essential part of the global
scientific research industry across numerous
areas. Similarly, Imam University has also
emerged as one of the most respected and
well-known institutions in the world, which
is prominent in the fields of Sharia, Islamic

banking, and Arabic language studies, and
its specialists in those fields are contributing
in many worldwide institutions.

In light of the University’s interest in the
exchange of knowledge and expertise, this
scientific forum is being hosted , and seeks
to achieve several objectives, among which
are the following

1. Recognizing the standing of scientific
research amongst the knowledge exchange
between

mechanisms universities and

research centers, and its local and
international communities.

7. Evaluating the status of scientific research
in knowledge exchange between Saudi
universities and research centers and the
local communities in the kingdom.

r. Establishing an opportunity for discussing
and exchanging of experiences on the role
of Saudi universities launched initiatives, by
establishing knowledge exchange specialized
units to support scientific research in the
kingdom, and to reinforce the stand of
Saudi universities in the international
classifications.

¢. Introducing executives and concerned
people to some pioneer international and
regional practices in knowledge exchange
through  scientific ~ research  between
universities and research centers, and its

local and international communities.

In final its our pleasure my colleagues and
I as a Scientiic Committee to provide
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