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Requirements for Rapid Progress

O Human capital with knowledge
and skills

 Technology

 Innovation/Entrepreneurship  Infrastructure
and incentives to innovate




Challenges for Researchers
In Asia

e Equipment/ Journals
e [echnicians
e Stable electricity

e Research Grants

e Governance systems
e Institutional support

e High level interactions
e Salary structures




Challenges for Institutions
In Asia
e Lack of Political Wil

e Sub-critical Institutional Funding
e Lack of High Quality Faculty

e Funding for Research

e Sophisticated equipment

e Maintenance facilities/ Technicians

e Services (electricity, workshop facilities)
e Limited library facilities




Pakistan---An Exciting
Beginning !!

e My appointment as Federal Minister of Science

&

echnology(incl.IT/Telecom) ( March 2000),

Federal Minister of Education, Chairman Higher
Education Commission (Federal Minister)
(2002-2008)

6000% increase in budget of Science &
Technology

e 2400% increase in budget of higher education
during last 4 years




Key Challenges in Higher
Education

« Standard of « Enroliment in « Addressing

Education, higher the needs for
Faculty & education Socio-
Research Economic

Development
of Pakistan

Financing Reforms




Challenge: How do we attract our
brightest to Education/Research ?

e Pakistan has 85 million below age 19
(54% of population) !

e Both a Challenge and an Opportunity

e It is the brightest among them who must
provide the leadership in all fields---
education, S&T, Government

e HOW??




e 1) Excite young minds about the wonders
of science !

e 2) Select and train the Brightest in top
universities abroad

e 3) Atfract them back--- by creating an

enabling environment .
SEIEHES
Research Funding
Access to Literature/ Instrumentation
Critical Mass—-create clusters !




Attracting the Brightest !

e Change in Salary Structures/Benefits

Under new Orenure Track Osystem salaries of
Professors raised to over US $ 5,000 per month

(equal to US$ 7,000 per month after tax
concessions)--- several times more than Federal

Ministers in Government !

Performance based system

e /5% Tax waliver for University Teachers
(maximum 5%)




Attracting the Brightest !

e Rewarding Talent

Young Productive Scientists have higher
emoluments than more “senior” professors
(Research Productivity)

e Technician Salaries/Training

e Free Access to Sophisticated
Instrumentation

e Liberal Research Grants
e Spare Parts Scheme




Reversing the Brain Drain !

e Under Foreign Faculty Hiring Program
over 600 eminent scientists and
educationists have been attracted back---
after living most of their lives in the West

e Clustering---45 mathematicians, mostly
from Eastern Europe, all clustered in one
institution---Govt. College/Univ., Lahore




Training the Brightest!

e Massive Foreign scholarship programs

e Nearly 4,000 awarded to date (mostly for Europe)

e World @ largest Fulbright Scholarship program for
the US

e Special scholarships for world @ top 50
universities

e Over US$ 1 Billion being spent on
Foreign Scholarships (1500 in IT)

e Indigenous PhD programs
e Over 7,000 awarded to date
e Strict quality criteria for PhD Studies introduced




Training the Brightest!

e Massive postdoctoral training program
launched for all local PhD.s

e ALL local PhD students now have
opportunities to study abroad on sandwich
PhD programs

e Linkages established with top Western
Institutions --- 50 with British Universities,
many others




e 1947-2003 : 135,000 university students
2008 : 400,000 university students
e No. of Public Sector Universities / Degree

Awarding Institutes : Doubled from 59 in
2000 to 124 in 2008

e No. of students in Distance Edn. : 89,000
in 2001---- 560,000 in 2008

e \Women Participation In Higher Edn :
36.8% in 2002 to 46.2% in 2008
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Using Technology to Leap-Frog!

e Pakistan Educational Research Network
e Digital Library Program

e PAKSAT 1 (Pakistan @ Educational
Satellite)

e Pakistan B International Video-
conferencing Network




Universal Internet Access Plan

August 14, 2000

| 29 Cities " tarhern
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Baluchistan
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From 40 to 1,000
Cities on Optical
Fibre (2000 2005)

SDH/PDH
(525/622 Mb/s)
backbone beini

upgraded to

DWDM

10 Gb/s




Information Technology

Spread of Internet Services in Cities &
Towns of Pakistan




Internet user growth

JUNE 2000: 130,000 OcT 2006: >12 MILLION

Internet users Actual users
more than 12

1,000,000 Million!
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JUNE 2000: US$ 87,000/E1 AuGUST 2001: US$ 6,000
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Communications Network---the
Effect of one Good Decision!

e 1992-2000, little Growth(300,000 phones)

e 2001, CPP regime brought in

e Explosive growth continues till today (over
80 million phones today—nhottest sector of
the economy)




PERN
Pakistan Education & Research Network

Core Network Nodes 03 Gilgit_

Total Universities 56
(16 OFS, 22 DXX,
17 DRS, 1 VSAT)

e NOK Kuna

L)
Jerabad

-~
e W
'

QOrm .'z;a\.\\/

ywadar ) J%
warach




Digital Library

e 25,000 full text journals—nation-wide,free-of-
charge!!!

e Pakistan’'s National E-Books Program launched
iIn September 2007

e Provides free nation-wide access to over 40,000
text books and monographs -- 220 international
publishers---Down-loadable and key word-
searchable
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Virtual University

e 4 Digital Satellite (PAKSAT-1) TV
Channels for content delivery (License
for 2 granted)

e Satellite Earth Station
e 2 Recording Studios

e Potential for providing high quality
training in remote areas of Pakistan




International Video-lecturing
Program / Distance Learning

e High quality
equipment installed

e Series of international lectures (nation-
wide) by top professors from leading world
universities

e MIT Mirror Website for access to Open
Source materials established

(hitp://mitocw.pern.edu.pk)




Glowing International Reviews--
-A Silent Revolution

e World Bank
e USAID
e British Council

o “‘Nature”--27th November 2007---- “The
Paradox of Pakistan”

e “Nature” --28" August 2008--- “After
Musharraf”

e “Nature’--- 3" September 2009




Results

e 600% in IS| abstracted publications and
1000% increase in citations over last 4
years

e Young men and women have started
opting to adopt careers in S&T subjects

e Landscape of Universities has begun to
change




Publications

2001

2003 2005 2007 2008

BPublication




Ph.D. Output Growing

by 50% annually !




Investment in HRD Pays Back a
Million fold !

e 12 Students trained under our scholarship program
formed an IT company in Islamabad

---won a contract of US $ 250 million (Rs 20
billion) in competition to major international

companies

e Innovation determines Progress----but you must
create and nurture the Innovation Workers !

e Sow the seeds today---the fruits will come 10 -15
ears later !!







NUCLEAR MAGNETIC RESONANCE SPECTROMETERS
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A GROUP OF GERMAN STUDENTS
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Current IFS Focus

e Sustainable management of biological
and water resources :

e natural science and social science
research on agriculture, soils, animal
production, food science, forestry,
agroforestry, aquatic resources, natural
products, water resources, eftc.




Future IFS Directions

e New Fields

e New Programs

e New Strategies




New Fields

e 1) Information Technology/computer
sciences

e 2) New materials/nanotechnology

e 3) Energy, including Renewable energy (
solar, wind, hydro, methane
clathrates/hydrates, in-situ coal gasification,
etc.)




New Fields (contd.)

® 4) Frontiers in Medical Research (Tropical
diseases, Stem cell research ,Genomics,
neuroscience, health biotechnology etc.)

® 5) New and Emerging Technologies
(robotics, bioinformatics, etc.)

® 6) Engineering Sciences




New Programs

e 1) Supporting Discipline-wise Networks in
Priority Fields (making one high quality center
as focal point and forming a Network with other
satellite centers)

e 2) Promoting Entrepreneurship ( Assistance for
business plan development etc.)

e 3) Training in Science, Technology and
Innovation Policy (COMSTECH could partner)




New Programs (contd.)

e 4) Training Technicians (NMR and mass
spectroscopy, tissue culture, cell culture,
bioassays, glass blowing etc.)

e 5) Distance Learning Initiatives (delivery of
courses through video-conferencing, access to
digital libraries )

e 6) IFS Prizes, Award Lectures, Medals




New Programs (contd.)

e /) Assistance in International Patenting, after
peer review

e 8) Supporting Split Ph.D. programs (partial

support for up to 9 months stay in designated
“IFS Center of Excellence”, preferably in
another developing country ----e.g. TWAS
program, local hospitality to be covered by host
center)




New Programs (contd.)

¢ 9) IFS Virtual Technology Exchange Forum

e 10) COMSTECH-IFS Library Network Service
(Free Access to Literature through Network of
Collaborating Libraries)

e 11) IFS Expert Panels (for advice and
consultancies) in pure and applied sciences
and industries)




New Programs (contd.)

e 12 ) IFS Distinguished Scientists Program

e 13) Supporting small commercialization
initiatives through technical assistance
(e.g. mass production of bananas or
orchids by tissue culture etc.)




New Strategies

® 1) Partnership with Industries (joint funding)

® 2) Partnership with Centers of Excellence in
Developing Countries

@ 3) Joint programs with International
Organizations (TWAS, UNESCO, Qatar
Foundation, Kuwait Foundation for
Advancement of Science etc.)




Mini-Survey




THANK YOU




