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About the Speaker

Professor of Chemical Engineering and University Fellow
DLSU Vice-Chancellor for Research and Innovation

300+ publications, 5000+ citations and h-index = 41 (Scopus)
Member, Philippine National Academy of Science & Technology (NAST)
BSc and MSc ChemE, PhD MechE (DLSU)

Multiple scientific awards from the DOST, CHED, NAST, NRCP and PAASE

Co-editor-in-chief of Process Integration & Optimization for Sustainability (Springer
Nature) and subject editor of Sustainable Production & Consumption
(IChemE/Elsevier)

Member of the editorial boards of the journals Clean Technologies & Environmental
Policy (Springer Nature) and Int. J. of Supply Chain and Operations Resilience
(Inderscience)

Co-author of Input-Output Models for Sustainable Industrial Systems (Springer
Nature)

Co-editor of Recent Advances in Sustainable Process Design and Optimization (World
Scientific) and Process Design Strategies for Biomass Conversion Systems (Wiley)

Areas of interest

Q

Process systems engineering (PSE), process integration (PI), life cycle assessment
(LCA), input-output (I-O) modelling, process graph (P-graph)



De La Salle University
Manila, Philippines

“A leading learner-centered and research University bridging faith and
scholarship, attuned to a sustainable Earth, and in the service of Church
and society, especially the poor and marginalized.”
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A private, comprehensive, non-stock/non-profit
Catholic university founded in 1911

Ranked 1%t among PH HEIs in number of
Scopus-indexed publications 2014-2018.

400% research output growth in 2010-2018
THE World Ranking 801+

THE Emerging Economies Ranking 251+
THE Asia-Pacific Ranking 201+

THE Asian Ranking 251+

THE Impact Ranking 301+

THE Subject Ranking (Eng. & Tech.) 501+
QS World Ranking 801+

QS Asian Ranking 155

Scimago Institution Ranking 714
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Interdependencies: Researchers and Society
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Philippines 2018 Gll Rank
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Energizing the World with Innovation
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(Source: www.globalinnovationindex.org)
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Gold Standard: Discovery-Driven Innovation

666

Electric Field Effect in Atomically
Thin Carbon Films

K. S. Novoselov,” A. K. Geim,'* S. V. Morozov,2 D. jiang,'
Y. Zhi:ng_1 S.V. Dubonos,2 I. V. Grigl:)riwi:,1 A. A. Firsov®

We describe monoaystalline graphitic films, which are a few atoms thick but are
nonetheless stable under ambient conditions, metallic, and of remarkably high
quality. The films are found to be a two-dimensional semimetal with a tiny overap
between valence and conductance bands, and they exhibit a strong ambipolar
electric field effect such that electrons and holes in concentrations up to 107 per
square centimeter and with room-temperature mobilities of ~10,000 square
centimeters per volt-second can be induced by applying gate voltage.

The ability to control electronic properties of
a material by externally applied voltag t
the heart of modem clectronics. In many
cases, it 18 the eleciric field effect that allows
one to vary the carrer concentration in a
semiconductor device and, consequently,
change an electric current through it. As the

semiconductor industry is nearing the limits
[ perfi for the current

technologies de

"Department of Physics, University of Manchester,
Manchester M13 SPL, UK. “Institute for Microelec-
tronics Technology, 142432 Chernogolovka, Russia

*To whom cmespondence should be addressed.
E-mait: geim@man.acuk

than traditional semiconducting devices (3)].
However, this would require atomically thin
metal films, becawse the electric field is
screened at extremely short mces (<1 nm)
and bulk carrer concenfrati in metals are
large compared to the surface charge that can
be induced by the field effect. Films so thin
tend to be thermodynamically un
coming discontinuous at thickn
eral nanometers; so far, this has proved to be
an insurmountable obstacle to metallic elec-
tronies, and no metal or sermmetal has been
shown to exhibit any notable (=1%) ficld ef-
fieet (4).

We repart the observation of the electric
field effect in a naturally occurring two-
dimensional (2D) material referred to as
er graphene (FLG). Graphene is the
en to a single layer of carbon atoms

Discovery of graphene in
2004 by Geim and
Novoselov

2010 Nobel Prize in Physics

Establishment of the
National Graphene
Institute at the University of
Manchester in 2015

25k+ patents and 1M+
publications

Market value projected to
grow to US$400M in 2024
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Research Growth in ASEAN and Beyond

(Source: Thomson Reuters)
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Output Levels and Asian Benchmarks
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A Brief Rationale for Rankings

Rankings provide a global scorecard for comparative
assessment of institutions.

Such information is crucial for decision-making involving
International mobility, partnerships and linkages.

Rankings are “low-resolution”™ and are not intended to replace
In-depth assessments within countries (e.g., by CHED).



Ranks of Selected Philippine HEIs

n/a
n/a n/a
n/a n/a

n/a n/a




Times Higher Ed. WUR Criteria and Weights

(www.timeshighereducation.com/world-university-rankings/methodology-world-university-
rankings-2019)

International Industry

Teaching Research Citations ggﬂ‘::: ” (incom:

(the learning environment) (volume, income and reputation) (research influence) research) transfer)

i il -
Proportion of
w mm" international
students
15% 18% 2.5%

X Proportion of
. g eratons
sta
4.5% 6% 2.8%
Doctorate-to- Research International
bachelor’s ratio productivity collaboration
2.25% 6% 2.5%
Doctorates-awarded-
to-academic-staff
ratio
6%
Institutional
income

2.25%



Research and QS World Rankings

(www.topuniversities.com/gs-world-university-rankings/methodology)

Research Components:

Academic peer survey 40

“Academics may not be well
positioned to comment on teaching
standards at other institutions, but it

Is well within their remit to have a
_- view on where the most significant

Citations per faculty research is currently taking place...

“Citations... are the best
understood and most widely
accepted measure of research
strength.”
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Research and QS World Rankings

(www.topuniversities.com/gs-world-university-rankings/methodology)
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Academic peer survey 40 positioned to comment on teaching
standards at other institutions, but it
Is well within their remit to have a

_- view on where the most significant
research is currently taking place...”

Citations per faculty 4_

Research Components:

“Citations... are the best
understood and most widely

strength.”
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Some DLSU Best Practices

Research workload equivalency for faculty

Research requirements for career progression

Research requirements embedded in degree programs
Research support offices and facilities (labs, subscriptions)
Internal funding for small projects and grant matching
Productivity-based financial incentives

Institutional network (HEIs, industry, government, alumni)



Building Thematic Research Centers

0 DLSU will launch the Institute
for Biomedical Engineering
and Health Technologies
(IBEHT) in AY 2019-20.

O IBEHT will serve as the focal
unit for R&D, training and
knowledge transfer in health

s JI . technologies.
3 “-_r!ta‘ 'E/F EA / f O Many IBEHT projects will be
——— ) A ' supported by DOST via
ﬂf“} At &« PCHRD.
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Concluding Points

» Research is an integral component of quality tertiary
education.

» Quality tertiary education is essential for building human and
knowledge capital to drive Philippine development.

» Programs must be put into place to enhance the regional
competitiveness of Philippine higher education.



Thanks for your attention

Comments and questions are welcome

Or contact me:

Raymond R. Tan, Ph.D.
e-maill: raymond.tan@dlsu.edu.ph
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