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Share of Total Global R&D Spending

2015 2016 2017
North America (12 countries) 27.9% 27.8% 27.7%
United States 25.8% 25.6% 25.5%
South America (10 countries) 2.7% 2.5% 2.4%
Europe (34 countries) 21.6% 21.2% 20.8%
Germany 5.8% 5.6% 5.4%
Asia (24 countries) 41.3% 42.3% 42.9%
Japan 8.5% 8.6% 8.4%
China 19.4% 20.1% 20.8%
South Korea 3.9% 4.0% 4.1%
India 3.5% 3.6% 3.8%
Africa (18 countries) 1.0% 0.9% 0.9%
Middle East (13 countries) 2.5% 2.4% 2.5%
Russia/CAS (5 countries) 3.0% 2.9% 2.8%
Total (116 countries) 100.0% 100.0% 100.0%
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U.S. Federal Agency R&D Budgets

FY2016 FY2017

Forecast*

Federal Agency Billions USS
Dept. of Defense $72.2 $73.7
National Institutes
of Health B2 S
Dept. of Energy $14.4 $15.0
NASA $133 $13.2
Natlonal. Science $6.1 $6.0
Foundation
USDA $2.7 $2.6
Dept of Commerce $1.9 $1.8
Dept. of Interior $1.0 $1.0
Dept. of Transportation $0.9 $0.8
Dept. _of Homeland $0.6 $0.6
Security
Veterans Administration $1.2 $1.3
Other $1.6 $1.6
Total $148.2 $150.6

* R&D Forecast as of 11/01/2016

Wl pilig Ulsolall gw pghhillg Glasll ble Glajyl e

Forecast Gross Expenditures on R&D

Funding Share Industry Federal Govt Academia Non-Profit

Basic Research 16% 22% 7% m 15%
Applied Research 20% 61% / 21% 8%
Development 64% 8% 3% 2%

Source: National Science Foundation
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Sources:

. S. Valiquette, J. Yong; UBS Global research: U.S. Healthcare Distribution - CROs; CRO Investor Playbook for
2H15 (www.ubs.com/investmentresearch), 12 August 2015, pp. 1-15

. Sahoo A. The CRO market outlook to 2016: Emerging markets, leading players, and future trends. SCRIP
Business Insights 2011, Nov; Ref code BI00046-006

. Barclays Capital, Healthcare Distribution & Technology, 9 Nov 2009

. European Commission, ENRT/F/SF D(2009) 32674

. International Federation of Pharmaceutical Manufacturers & Associations (IFPMA) The Pharmaceutical
Industry and Global Health, Facts and Figures 2015.Geneva; ISBN 978-2-940-498-47-5 (www.ifpma.org)

. S. Valiquette, J. Yong; UBS Global research: U.S. Healthcare Distribution - CROs; CRO Investor Playbook for
2H15 (www.ubs.com/investmentresearch), 12 August 2015, pp. 1-15
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High Research Bias >

%

Research Bias Research Bias
mA

can U
.

3%

Consumption Bias Consumption Bias

BPCT Mkt Share (active sites)

Pharma Sales Mkt Share Pharma Sales Mkt Share

Sources:
(1) IFPMA Facts and Figures 2015
(2) Clinicaltrials.gov database. Extracted April 2016
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Role Model for Technology Transfer Office:
John Hopkins University

JHTT'S FISCAL YEAR 2013

Fast Facts
$18 | mum
470
133 | ==

8 NEW STARTUPS

2,078 | e

3,933 | e
UNIVERSITY
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1. No. Of publications S)guitioll Aol Gl aae .1

2. Highly cited researchers E2lios Wigdliollan)Wio 2ae .2
Al 020 Jaol oo piill Wil aac .3

3. No. of publications in top 20 journals buole

4. Funding Gl dyiljo .4
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Innovation

Tech transfer (Research products)
Income from research

Start-ups

Entrepreneurship
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Commercial Innovation,
market introduction

Opportunity

Health Sciences University
(KSAU-HS)

Basic Translational and Clinical Patient Care

KAIMRC Strategic Positioning within the Academic Medical Center
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High quality research directed at improving the

effectiveness and quality of healthcare.
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Clinical Investigator

o AT (Gpw) pAsils] pdle/iinl

Research Scientist lizilo 150
Bioinformatician (rodle — &jluito — Acluro) ilag pdle
Health informatician a1l dgilogleoll b UANAlC
Research Data Manager, analyst, danil@ilogleoll o Uan Ao
Research Assistant, Associate, AUiny ol pao
Biostatistician Wiy Hno
Epidemiologist 99 clnalyaniio
Biomedical engineer Al rodle
Further studies in Technology b/ sgayuaing
Commercialization and Entrepreneurship: &Sl dialoll o uaniiopolao
Technology transfer, Qo dhlouaniio
Technology start-ups, Ainjado Hro
New product development, w@wm
Qs Gulio

Intellectual property management,

Corporate strategy in marketing or A olalLolo

innovation, Wl éagaanaie
Sustainability enterprises, GEV LN
Research and development, Glajlpan
Emerging technology analysis - change Slagllalsialg (uilgs uanaio
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Figure 1: MNG-HA/KSAUHS/KAIMRC Publications per Year
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Figure 2: Impact Factors of journals 2016

Impact Factor
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Figure 4: MNG-HA/KSAUHS/KAIMRC Citations per Year
Total: 23285 Based on Thompson Reuter (ISl)
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ITTMO STATISTICS as of October 2017

Patent Issued

Processed
Non-Provisional Patent
Disclosure Form

Ll A Clely o

. YEAR | |
2017
Until 2014 2015 2016 until
October
1 1 3 1
8 4 3 1
14 16 16 3
23 29 48 13
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CARTILAGE PROSTHETIC KNEE IMPLANT

PNEUMATIC DEVICE FOR TREATING INTUSSUSCEPTION

THERMOMETER USING DIFFERENTIAL TEMPERATURE MEASUREMENTS

RELEASABLE TORQUE DEVICE

ST B s

MEDICAL MATERIAL DELIVERY DEVICE
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artificial intelligence unemployment !, Q

News Videos Maps More Settings Tools

>sults (V. 7/

Former Google China President Says Al Will Take Over Jobs Sooner ...
Futurism - 8 hours ago

There are those who believe it's inevitable that artificial intelligence .... to cushion
unemployment due to automation, cautioning that “optimists ...

The rise of artificial intelligence could spark a worker rebellion
Business Insider - Saf. 7, 1439 AH

That's the question that mass Al-based unemployment would pose. What would
happen when well-educated lawyers, journalists, bureaucrats, ...

Former Google exec: Al could wipe out half of all jobs in next 10 years
Silicon Valley Business Journal - Saf. 24, 1439 AH

Artificial intelligence could replace half of all jobs in the next decade, ... era of
prosperity or lead to mass unemployment and displacement?

Imagining a global security framework for artificial intelligence
Aiia - Saf. 13, 1439 AH

The short-term risks posed by artificial intelligence technologies, such as
unemployment and inequality, are not fundamentally different from ...
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Note

Jan 1,2004

Geoflrey E. Hinton and Simon Osindero
Department of Computer Science University of Toronto

A fast learning algorithm for deep belief nets *

Feb1,2008 Mar1,2012

Apr1,2016

Yee-Whye Teh
Department of Computer Science

3 Scicnce Drive 3, Singapore, 117543 ]

10 Kings College Rowd National Univensiy of Singapore
Toronto, Canada MSS 364
{hinto )
Abstract

We show how to use "complementary priors” to
climinate the explaining away effcts that make
inference difficul i densely-connected beliel
et that have many hidden layers. Using com-
plementary priors, we derive a fast, greedy algo-

remaining hidden layers form a direcied acyclic graph that |1
comvrt the represeniations in the ssaciatve memary nto 1
observable variables such asthe pixcls of an image. This hy-
brid model has some atiracive features:

1. Thereis a fast, gredy leaming algorithm that can find
a fairly good set of paramters quickl, cven in decp
ork d many hidden

one layer at & time, provided the 10p o lay-
ens form an undireced asociative memory. The
fast,

layers. |
. The leaming algorithm is unsupervised but can be ap-

Icarming procedure that fine-tuncsthe weighs us-

| ing a conirastve venion of the wake-seep ago-

rithm.  Afier fine-tuning, a network with three
hidden layers forms  very good generative madel
of the jornt distribution of handwritien digit is

i tive model

both the label and the data.

3. There s a fine-tuning algorithm that leams an excel-
et generatve model which outperforms discriina-
tive methods on the MNIST database of hand-wniten
digits.
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What did we do to mitigate the predicted problem?

Coding -> Programming / Computational Thinking

Number Crunching -> How to think like a mathematician

Under review as a conference paper at ICLR 2018

META LEARNING SHARED HIERARCHIES

Kevin Frans

Henry M. Gunn High School
Work done as an intern at OpenAl
kevinfrans2@gnail.cem

Jonathan Ho, Xi Chen, Pieter Abbeel
UC Berkeley, Department of Electrical
Engineering and Computer Science

John Schulman
OpenAl

ABSTRACT

We develop a metaleaming approach for learning hierarchically structured poli-
cies, improving sample efficiency on unseen tasks through the use of shared
primitives—policies that are executed for farge numbers of timesteps. Specifi-
cally, a set of primitives are shared within a distribution of tasks, and are switched
between by task-specific policies. We provide a concrete metric for measuring
the strength of such hierarchies, leading to an optimization problem for quickly
reaching high reward on unseen tasks. We then present an algorithm to solve this
problem end-to-end through the use of any off-the-shelf reinforcement learning
method, by repeatedly sampling new tasks and resetting task-specific policies. We
suceessfully discover' meaningful motor primilives for the directional movement
of four-legged robots, solely by interacting with distributions of mazes, We also
demonstrate the transferability of primitives to solve long-timescale sparse-reward
obstacle courses, and we enable 3D humanoid robots to robustly walk and crawl
with the same policy.

1 INTRODUCTION

Hurnans encounter a wide variety of tasks throughout their lives and wilize prior knowledge to
master new tasks quickly. In contrast, reinforcement learning algorithms are typically used to solve
each task independently and from scratch, and they require far more experience than humans, While

=
3

A

N
¢

“We've developed a hierarchical reinforcement
learning algorithm that learns high-level actions useful
for solving a range of tasks, allowing fast solving of
tasks requiring thousands of timesteps. Our algorithm,
when applied to a set of navigation problems,
discavers a set of high-level actions for walking and
crawling in different directions, which enables the
agent to master new navigation tasks quickly.” -
OpenAl Blog

deepcolor

utlize the power of mathematical magic to automalically color a sketch of linearl

BogPest | Pojer MOTTN Gt

Examples
[ —
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Under review as a conference paper at ICLR 2018 K eVi n Fr a n s
META LEARNING SHARED HIERARCHIES H en ry M . G u n n H igh SChOOI

Kevin Frans Jonathan Ho, Xi Chen, Pieter Abbeel
Henry M. Gunn High School UC Berkeley, Department of Electrical
Work done as an intern at OpenAl Engineering and Computer Science

kevinfrans2@gmail.com

John Schulman
OpenAl

ABSTRACT

We develop a metalearning approach for learning hierarchically structured poli-
cies, improving sample efficiency on unseen tasks through the use of shared
primitives—policies that are executed for large numbers of timesteps. Specifi-
cally, a set of primitives are shared within a distribution of tasks, and are switched
between by task-specific policies. We provide a concrete metric for measuring
the strength of such hierarchies, leading to an optimization problem for quickly
reaching high reward on unseen tasks. We then present an algorithm to solve this
problem end-to-end through the use of any off-the-shelf reinforcement learning
method, by repeatedly sampling new tasks and resetting task-specific policies. We
successfully discover' meaningful motor primitives for the directional movement
of four-legged robots, solely by interacting with distributions of mazes. We also
demonstrate the transferability of primitives to solve long-timescale sparse-reward
obstacle courses, and we enable 3D humanoid robots to robustly walk and crawl
with the same policy.

1 INTRODUCTION

Humans encounter a wide variety of tasks throughout their lives and utilize prior knowledge to
master new tasks quickly. In contrast, reinforcement learning algorithms are typically used to solve

each task independently and from scratch, and they require far more experience than humans. While

“Al will change the world. Who will change Al?”

— Stanford, Al OQutreach Summer School
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Dr. Joseph Pekny
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Deliberate Innovation & the 4
Industrial Revolution: The Need
for Speed
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Professor of Chemical
Engineering at Purdue
University and Interim Director
of the Burton D. Morgan Center
for Entrepreneurship and

Head of Purdue’s School of
Industrial Engineering.

Received Ph. D. in Chemical
Engineering from Carnegie
Mellon University. USA.
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Deliberate Innovation History

World War Il and Beyond

PURDUE [ZZETR7Z4 PURDUE

UNIVERSITY RESEARCH FOUNDATION
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. Purdue Research Park of Northwest Indiana

715 employees 91 acres developed
39 companies 60,000 total sq. ft.
393 acres

Purdue Research Park of West Lafayette

3,248 employees 268 acres developed
164 companies 1.7 million total sq. ft.
725 acres

Purdue Research Park of Indianapolis

122 employees 4 acres developed
15 companies 55,000 total sq. ft.
80 acres

Purdue Research Park of Southeast Indiana

166 employees 8.6 acres developed
18 companies 40,000 total sq. ft.
44 acres

Entrepreneurial Leadership Academy

» Tim Peoples and Cliff Wojtalewicz

» Ten faculty selected per year

» Project examples
* Create a start-up company
* Develop and implement graduate courses in entrepreneurship
* Evaluate SBIR grant recipients in aerospace

* Perform background work to initiate and apply for funding for a
Materials Research Center

* Develop a business plan for a not-for-profit to deliver insecticides
and repellents to developing countries for diseases such as malaria
and dengue fever

* Market a miniaturized rapid DNA sequencing system for
undergraduate science education

Commercialize a wearable device aimed at improving
communication in individuals with Parkinson’s disease

Opportunity: Mentorship/Career Development of Faculty
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Deliberate Innovation for Faculty

— Area Directors
“Research and Company Hunters”

Pl

evelow
Opportunity * Best * Investor * First * Value
Technologies/ Research Ready Product/ Proposition
Areas Direction Customer
\ Startu}
“Shots on Goal” & “Feed Research
Goose”
| x
Alyssa Panitch o
Leslie A. Geddes ] } . Rlylfshl
Professor Professor
Weldon School of .—% Neurosciences,
Cliff Johnston } Matthew Lynall Basic Medical
Professor of Soil glinficaDI.Associa;e Sciences
Chemistry Ernesto Marinero ic Di tof; Plrectorio
4 : Jess L berg- Eric Dietz E
CroP, Soil & Prof of Engineering ;onfme Béntley o D:g::r ik Professor, E:z::::nt:\ld
;nylronmental Practice & Materials c:::;jg} & Prof of Ag Econ Computer & Managegment
cenees Enginsering Information Assoc Dean and Information  congylting
Technology Director of Technology

International
Programsin Ag

First Customer Program
“Force Fast Pivoting”

Friends, Family, &
Angels

Venture Capital Model First Customer Model

Maji Safi Skyepack Phlebot
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Entrepreneurship Ph. D. Track

“Learning, 215t Century Academia, and Maximize IP/Startups” or

“Baked in Lean Launch Pad”

4 Your Research As a Business

Opportunity for Advanced
Course

DIFF on Ph. D. Thesis

Research Jujitsu
(Pivot for Impact)

Your Ph. D. Journey

The Business of Research

> + © [
i o= : sampath
f ( s X ¥
- 5
— . —— 3 Tan '.?: B
} LI, o S = om
o i s i
| £ ( -uouvznnzv & 7SR
3 o) e S o T
‘olombia % -
Colombia_?, AL AL RN

\‘-lr' i i o o

Option L Of 2 Option 3

by
publi0" a5 owned
Publi by g blic UL erable’
30.day review by 5ponsor fof propr No publication without approval o
oty or patentable information oo : spons% 2l PrOPTY | created
1 be

el Propethy o) ineleill ould
New Project IP dominated by either igns ownership of Project No P

nsor Background Intellectual he sponsor jpree VA

b NSO Qf
S‘“ R 3 Sroperty (BIP) or PRE BIP Fee 10%
UOYOED & riccos it
by PRF, sponsor receives an exclusive
license to Project IP by amending
3 lcense agreement, No
13l fees are charged.

technology is not connected to ‘s
rdue or PRF, sponsor will receivea.
car royalty-free exclusive license
oject IP. After 5 years the license
(i be extended on mutually
pyalty-bearing terms.
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ational Business

In cubator:

Deliberate Innovation in Saudi
Arabia: The Entrepreneurship
Institute at KFUPM

Professor Nasser Al-Ageeli

v

Crumb Rubber Coatings

Student

* Entrepreneur

Telaa Company
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Chair of the department of
Engineering and Society and
director of Engineering
Business Programs at the
University of Virginia. He
teaches a course on “Engineers
as Entrepreneurs" and has
written widely on inventors as
well as innovation as a social
process. Earned Ph.D. in
nuclear engineering from
Massachusetts Institute of
Technology MIT, USA.

Disruptive Technology and
Entrepreneurs:
A Historical Perspective Advisory Board

Member Chair,
Engineering & Society
Department

-3
LI
UNIVERSITY;/ VIRGINIA
ENGINEERING
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Two Kinds of Innovation

* Incremental: Small changes in response to market demand or to solve
manufacturing problems;

* Disruptive: Major new technologies that alter the status quo of the
economy and society and that dramatically change daily life.

* The modern economy needs both kinds of innovation, but how should we
picture the role of innovation across time?

* Let’s consider two pictures . . .

Four Industrial revolutions
e First Industrial: Steam, Iron, Coal, and mechanization, Factories, 1750 -
1850;
* Second Industrial: Electricity, Steel, and Chemicals, ”Big Business,” 1870 -
1930;
* Information: Electronics, Computers, Internet, 1950 — 2000
* Fourth: Integration of Physical, Digital, and Biological.

Disruptive Technologies and Kondratieff Cycles

Kondratieff cycles— long waves of prosperity.

Rolling 10-year yield on the S&P 500 since 1814 till March 2009 (in%, p.a.)
4* Kondratieff 5% Kondratieff 6 Kondratiefl

1930-1970 1970-2010 2010-20XX
Automobiles, Information technology, Enwironmen
petrochemicals COMMURICALIONS 0gy?

18% =1 14 Kondratieff 24Kondratiefl 3 Kondatiefl technology

16% — 17801830 1830-1880 1880-1930 Biozechnology?

: Steam engine Raitway, Electrification, Health cace?
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-8% ::;:184) Great Depression Financial Criss
0% 1920-1939 e

1819 1829 1839 1849 1859 1869 1879 1889 1899 1909 1919 1929 1939 1949 1959 1969 1979 1989 1999 2009

B Rolking 10-year yield on the S&P 500
Source: Datastream; lllustration: Allianz Global Investors Capital Market Analysis

The Role of Entrepreneurs in Kondratieff Cycles
* Innovators and Entrepreneurs play two roles in these cycles:
* Some start the cycle by introducing a breakthrough technology:
— Nikola Tesla and the AC motor;
— Steve Jobs and Personal Computer;
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* Others provide incremental improvements to drive down costs and
expand demand so that the cycle can expand:
— George Westinghouse and his engineers;
— Bill Gates at Microsoft.

Two Big Questions
eWhich technologies will create the next Cycle or Revolution?
--Mobile internet, low-cost sensors, Al and machine learning?
eBut even more important, how will entrepreneurs create the next cycle?
History suggests a multi-step process. . .
How are Kondratieff cycles Formed?
* A big breakthrough prompts. ..
* [1] the formation of a loose network of practitioners and entrepreneurs .

* [2] Who share informal, non-codified knowledge [more interested in
Know-How than Know-Why].

* [3] Entrepreneurs then raise capital in new ways [sometimes private,
sometimes public] and. ..

* [4] negotiate with customers to create new markets;

* [5] build large organizations and networks to drive down costs and make
technology available to mass audiences;
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* [6] To sustain market position, these organizations encourage knowledge
to codified.

How about an Example?
* The development of the gas-powered automobile by the 1890s

prompts...

* [1] the formation of a loose network of entrepreneurs. . .

* [2] Who share informal knowledge;

* The automobile was shaped by dozens of practitioners in Detroit in early
1900s who are tried their hand at building a new vehicle or components.

i — Sy g

Henry Ford is one of the dozens of
Detroit Auto Practitioners

The Automobile Industry
* [3] Entrepreneurs raise capital in new ways and
* [4] negotiate with customers to create new markets;
* Like other early automakers, Ford went through several partnerships to
secure money;
» Toreach customers, Ford created the idea of a car dealership.

= P e

A o e
bt Py

Early Ford Dealership
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The Automobile Industry Matures

[5] Subsequently build large organizations to drive down costs;

[6] To sustain market position, these organizations encourage knowledge
to be codified.

Ford developed the moving assembly line and scales up Ford Motor
company.

Relies on smaller firms to supply parts for his operation.

Other companies, like GM, develop similar strategies.
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Take-Away Messages
Looking at the formation of Kondratieff Cycles reveals:

* Disruptive technologies are shaped first by a large number of small
entrepreneurs and then by large Firms.

* The challenge for any society is to create the environment that fosters a
dense network of creative practitioners and encourages them to
exchange know-how.

— Essence of a successful research group, incubator or innovation
district.

The Future Role of the University
Historically, Universities have played several roles:
* codified informal knowledge into science and trained engineers and
managers to work in large organizations [steps 5 & 6];
* Since World War Il, have provided some basic knowledge [Know-Why]
that industry has converted into Know-How and new products;
* But the real opportunity for universities is to foster an entrepreneurial
mindset that allows young people to create next cycle.
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The House of Wisdom

Much of the intellectual ferment centered around the great library known as
the House of Wisdom [Bayt al-Hikma] in Baghdad,;

Formally founded by Caliph al-Ma’mun

(reigned 813—-833) who took a personal interest in work done there;

Brought together Muslim, Jewish, and Christian scholars who collected and
translated Greek, Indian, and Persian texts;

Scholars there made contributions to mathematics, astronomy, medicine, and
engineering;

For example, Banu Musa brothers who invented many ingenious devices as well
designed cities and canals for the Caliph.

'o‘ Ty ’ . g -

2, |\

. . ‘ .
.:’, ‘d\h! o UM .3“ p.vu 'j L“' 'y et S &

Europeans don't even think about such an institution until Francis Bacon'’s The New
Atlantis [1627], much less attempt to create one.
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Samsung

BANG & OLUFSEN

Managing
Vs.

Leading
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Leadership

‘Have faith in
uncertainty’
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Towards
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e |ndustrial revolution
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e 4th industrial revolution

———

e
e

——

@ nt
= 1B ¢ i

sismaghoid,

85



Asbar
World
Forum
2017

ol juwl saiio

UL Oloaa] Apilng)l A4 it a8 il iyl

LAVl @olp ude plsdlwpiipll
N awollg ddolai uladl 1o
JLaiimog «5)L o=l gl

Ul pjo pllwo

Construction
Innovation

86



Asbar
World
Forum
2017 2017 Lol Jauull

doall il saiio

Construction innovation

Construction industry
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Mechanization at the heart of sectors evolution...

Automotive

Steel Manufacturing

Food Processing

...but progression in construction is still lagging
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Creative destruction is the solution

“IfI had asked people what they wanted, they would have said:

Faster horses...”
Henry Ford

Developed
countries

E —I 4th generat/'on
S — ()] : | 3rd generation
F

2nad generation

1st generation
94% of housing
units in KSA

$ Traditional Methods loT/Industry 4.0
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Strategic objectives
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200,000
houses

p.a.
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Local content

Building technology
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2/2.5D, 3D FMC 3D Printing,

MMC Modular loT, Industry
(Modern Methods of (Future-Methods of 4.0 etc

Construction) Construction)

3 3

Structure & Finishes Power & Control
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Bringing the automobile revolution to'construction

Today!
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Pathway to innovation

3D mc;dular FMC/Industry 4.0
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Factors that Boards need to
consider when pushing for
innovation based growth.

101



Asbar
World
Forum
2017

ool juwl saiio

Who has Innovation and
Growth on the Agenda?

" Boards
" Management
» Business Unit Leadership

-

Ly - .

Are suff|C|ent funds aIIocated
to growth?

" Innovation is expensive!

= But not spending is likely
v7‘. even more expensive!
P S ~a / - °

-
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Do processes and systems of
your business’s “core” need
to change to allow for
innovation based growth?
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Is your organization’s mindset
open to innovative growth?

“We have always done it that
way” needs to disappear!
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Which competences
. (knowledge, skills, attitudes)

need to be developed with
employees? How?

WHAT’S NEXT?

ASSESS FUTURE FITNESS FILL IN THE GAPS

1. Strategic positioning: does 1. Put Innovation on the Agenda
your current business model

have a future? 2. Allocate funds

. . 3. Transform processes and
2. Organizational setup: is your

L . . systems
organization able to identify, ) )
select and implement 4. Develop aninnovation
innovation? mindset

5. Train employees
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@ 1.7$ billion will be spent on K - 12education
over the next five years

® The “local” level was mentioned 7 times.

® We anticipate that about 60 percent of this
will eventually support the development of
new curricula and networks of schools that
work together to identify local problems and
solutions.

An ntative ogfMBlement?

Companies that successfully market and sell
innovation are able to shift how people think not
only about their product, but about themselves,

the market, and the world. Eﬁgﬁggs

Mark Bonchek Review

Bunche, M., 2014. Don't Sell a Product, Sell a Whole New Way of Thinking,

Harvard, Business Review e
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If innovation is
then it’s differe

INNOVATION

TECHNOLOGY

02

Sense of

Sense of
direction

01

purpose

3 HUMAN CONTEXT

04

Networking
and
Collaboration
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So, how to

schools for :

02 04

Bets and pieces
initiatives

Top-down
reform

01

Pre-set
roles

03

We need to acti m

-15 =
(e
Countries spend 15 times less on education in ’i@-:‘((;g §}-‘)§
innovation compared to what is spent in military, MR LI
health, IT etc. -
OeCD
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It's the INNOV.

\

Transformation or alteration
that may be an intended or
unintended phenomenon

Change

/

Structured and conscious

Reform process of producing change

N\

Implementation of improved

Innovation ideas, knowledge and practices

Y 4

historical, contextual and
processual

Produces change (though in
some cases only lictle or none)

Implies novelty and brings
benefits

Differentiated by pace and scope

Radical, incremental or systemic

Process, product, marketing
or organisational

Christmas tree schools...so many
innovations, so little time. They
end up superficially adorned
with many decorations, lacking
depth and coherence.
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Igniting Locallitovation

Activating and supporting collaborative programs
to address local needs over 1-3 years timeframe
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School Development
Unit

I_‘I_I

School Plan (2
Review

Information and
Data Collection
and Analysis

Priorities Agreement on

the Plan School Plan (3)

Review

Plan Development
Qualityand Excellence Commitcee

Review and Analysis of

o School Plans

Development

Mechanisms development
and [mplementation

Support Plan Development

School Plan Implementation ]

Initiatives Development

School Plan Support

Support Plan and Initiatives Implementation

Visible and explicit standards,
policies and activities

Impactful interventions
that make a difference

Sustainable focus evolving
gradually

Attainable outcomes
at school level

ool juwl saiio

.

Try O

.

o

[ A )

Education Offices 3 /
and Departments K

Study of School
Plans Findings

IncludingSupport
Plan into Plans of
Education Offices
and Departments
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Exjam ! —entury Skills ;; i

S

~<n learning outcomes Keys of Learning
Development Series

215t Century Skill-

Keys of 1

National Values ~ N \
ofessional Learning Cou.

«n leamingoutcomes  Teacher Development Series k.

atey Scaffolding for se
nguage Ambassadors National Values Improving Teacher:
:h around us 2
s . % £ Mathar
g MPTOVINESPEINE g centuryskills 31 2 £ !
5 : Z = & Improvine
§ National Values ;.1 0. P2
5 n_— " § © 9 Auractivele
2 Family-driven learning outcomes KeysofLearning * & § = 5
Teacher Development Series  National Values = N ~ - Mat'

*rofessional Learning Cor
smingoutcomes  Teacher Development Seri

Scaffo’
nbassadors National Valuer

LOCALIZING INNOVATION 13 II I
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Transforming The Kiﬁa@mg L~

Vision 2030

Our National Digital Ambition

- 'Y
wnodpll Jgaill daag j
National Digitization Unit

Our status as the heart of the
Arab and Islamic worlds

AVibrant Society

Digital Society

Digital lifestyle, with
resources to succeed in the
digital economy

Living in sustainable, safe
and Intelligent Cities

Where CONICTIVITY and
benefits equally from the digital
advancement

@ Our determination to become a
global investment powerhouse

A Thriving Economy

Digital Economy

Unlocking economic value &
productivity increase across its
sectors

New job opportunities to
skilled workforce

Fostering innovation and global
partnerships with new trade
channels and offerings

Our unigue strategic location into a
global hub connecting 3 continents

An Ambitious Nation

Digital Nation

A collaborative and effective
Digital government

Engaging & contributing to
the government anytime,
anywhere

Recognized regionally and
globally as a leader in -

digitization o
(adyl Jgaill 621g
National Digitization Unit
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dulocdlan @
EASILY CREATE SOLUTIONS & HAVE DISCUSSIONS & EXPERIMENTS g RUN MULTIPLE EXCURSIONS WITH
PROCESSES AROUND MODELS TO VALIDATE ASSUMPTIONS DIFFERENT ASSUMPTIONS AND DATASETS
Knowledge %
ANALYSIS 09_
/S'@ - Analysis %
S ., ftime %
.
s ,g(’ "~.. Information %
fnformation Discovery T * A
Oata Explonation N Less ., Semantics 1%-\
Suatistical Analysis Querying & Feporting 3

Staging
Data Warshouses / Data Marts
OnLing Analytical Processing [OLAP)

Data Sources
Paper, Fies Indoemataon Frovidens Database fystems

Data

TYPICAL ANALYTICS SOLUTION THE RWISE APPROACH

~ ) ASSIST WITH DATA CLEANUP, v USE COMPANY'’S PRE-EXISTING | EASILY COMBINE DIFFERENT MODELS
VALIDATION & TRANSFORMATION ™ MODELS REGARDLESS OF PLATFORM ~/ FROM DIFFERENT SOURCES

1 setup Ul queue URLYS

parsers
BRVETITEERldocuments
1 ¢ doc

through a Ul
upload Ul

Configure URLs to gather data
- from

pages & 4 §

docs

Automatically spawn spiders for
new URLs or periodically
respawn spiders for existing
text URLs

download

blocks . Spiders download raw data

Parsers parse newly
downloaded data

Parsers extract text blocks from
sections of documents

Parsers extract links from
documents and queues them
for further spidering
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Ontology Building Process

1. Spawn natural longuage
processors to identify sentence
components from blocks of text

text metrics 2. Spawn semantic taggers to tag
r] T blocks known concepts

natural \ 2. Spawn semantic taggers (NER) to
lang. metric tag people, organizations,

processors taggers institutions, locations, & dates

s diagrammed

2. Spawn metric taggers to

sentences identify numeric values & units

concept 2. Spawn concept building inferers
to identify new concepts &
connect them to the existing
. concept ontology
concepts '3‘ inferrers Geos 3. Spawn inferers to identify

. 4 known entities & geographies
locations - 4 Soawn 2%-Jevel infererst

) 4 ¢ . pawn 2"-level inferers to

dates inferrers Events identify events (who, what, to
whom, where & when); requires
entities & geographies to
already be identified

inferrers
ontology

people

organizations

‘ inferrers Entities

companies

® Key Differentiator

* Combine batch, streaming, and interactive computations
¢ Single execution model that supports all computation models
* Low latency (interactive) queries on historical data: enable faster decisions
* Low latency queries on live data (streaming): enable decisions on real-time data
* Sophisticated data processing: enable “better” decisions
= Easy to combine batch, streaming, and interactive computations
= Easy to develop sophisticated algorithms
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MAP Agent Based Modeling framework

Policy
Makers

Shortterm, Long term

A

Execution Plan

COA Refinem
Theory Bound
Conditiopt

ient
ary,

Saudi 7 Field Data,
Economic en 3"party data
Development Data/Txt mining

, Conlinuous
Saudi Arabia
IR, Econ, Psych, etc./

Indi, Grp, Org, Inst., etc.

Gallop Survey,
‘Asia Foundation,
Fact Book, EIU, Sit Re
Media mining, PRT, etc.

‘Well being theory

Issue framing, Supply

& Demand, Market
Clearing, Social Net

\DB,
.,

Analysis,

101G Parameter

Data

L, Senlis Group,

Virtual World of Mol

Co
(G

CIA hnputational

S), Empirical

O‘M Cloud Computing, Visualizations

Planning
4
Design of
Experiment Validation
COA

Experimentation

Thealre,tReaLh back cell

L

Theory

Development & Cxperimentation

Population, Media, Infrastructure, Leader /

Analysts &
Super Users

Portal, products, briefs

Weaving the Synthetic Fabric
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TASAMY

for Social Enfrepreneurship
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for Social Entrepreneurship
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Performance

1 2 Time
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The future is

It is jJust not evenly distributed
Nnor sometimes seen.

Think of The Value Chain

can happen at any time.
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“We need.to c;gs the river by'
feeling the stones.”
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Success is dangerous,
hesitation is suicidal.
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Ideas at rest add no value,
only ideas in motion
have a chance.

Eludlulégso
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If you know your adopter’s
journey, you can build

opportunities to it.

J18JI eliy Lb Boasall LWL duoal
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- 4 ¢ I La_j l E & . ro . us - CJUL!_]JI
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Mr. Massimo Paradiso Ho g duningol sAQiil yuspl

- 63l Jlocll pohni yuwgo — saeiblpwidl | weag (Llay]-6a1 a2l JLocll
Wiay| & o J oyl 6 g o
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Gyl aiioun wdo L iitiig4h
V—o a1 bl JLocllyasy
JloclldAanh o gracg dlny)
6alab J o0y «dyJUny Il diablill
d_2oln o algollduuria ,o

NON[3]5)

CEO-Founder of NBD ltaly, a
consulting company focused on
Business Development.

Several cooperation with start-
ups as consultant, co-founder of

How to boost innovation: some startups and belongs to the

Education obstacles start-up network in
. . . . Italy.Graduated in Materials
and incentives of innovation & Engineering from University of
creativity Naples (ltaly).
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..creativity
..knowledge _
..innovation \

ASBAR WORLD FORUM(AWF) — 2017
CREATIVITY AND INNOVATION IN KNOWLEDGE - DRIVEN ECONOMY
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VISION d__19)

Omar...is a child, he's 7 years old (2017)
On 2030 he will be 20!

He is the future, as many other children, now 7 and less

He will be 40 on 20350

He will be the future of the country

Omar What does Omar need? For Vison 2030 and after

= The process of translating an idea or invention into a good or service that creates value

or for which customers will pay: must be replicable at an economical cost and must

satisfy a specific need.

= Individuals — Business

What about....for a
country?
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- Society/Country

Innovation?

5 Refrigerating collar
E HE at]V”:y o An integrated solution for patients with Acute Brain Damage in
order to reduce neural lesions and save portions of the brain
A0 A/HUW/EdgE that would otherwise be damaged and result in loss of functions

i /%//775/7 /75/75/17115 such as speech, vision, motion, and even the ability to breathe.
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..creativity
.knowledge

..design

happens in our brain when we are creative

..and "create value"(=INNOVATION)?

Chemical and electrical reactions

When we learn something new we create , part of the overall network

The brain creates networks of associations

Innovation requires a ¥ from different sources (

Innovation is a rapid iterative, systematic lifecycle process
(Dr. Eagleman - Neuroscientist)
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WH E N I EE

Relaxation : “creativity comes off-line’
Down time

Day dreaming

Sleep

Holidays - Prepared = Knowledge
- [bsessed—> Passion
Courageous
Wrong

Vincent Walsh - Neuroscience and Creativity

WH E N that started for everybody?
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We learn the
Creativity process..

v’ Passion

v Color (black) the spaces with dots
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....If we go out???
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WHY?

Why limit creativity?
Why kill creativity?
We should consider to improve/change Education system
We have to teach “creativity”

If you are not prepared to be wrong, you’ll never come up with something original
Getting adults, people lost the capacity of being creative

Picasso said: «All children are born artits, the problem is to remain artists when we grow up!»

“we dow't grow Linto
arcativitg, we grow ’
out of it. Or rather, we B, 2

get educated out if it.” y
Sir Ken Robinson

73
‘\‘I

We need to educate our children to face the future
Creativity is the process of having original ideas that have value: it comes out of interaction of
different disciplinary ways of seeing things! (multidisiplinary approach)
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...how something appears is always matter of perspective
Creative solutions too! (=INNOVATION)

...we need to teach to see things in different ways, in many ways

Y

3%
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G

Ry “The Mona Lisa”

v’ Painter
v’ Sculptor
v’ Engineer
v" Doctor
v’ Architect
v’ Inventor
v" Musician
v’ Poet

v

GENIUS!

" Leonardo da Vinci ....

By refusing to accept the status quo and allowing his
curiosity to drive him, he was able to ask the questions no
one else was asking and. in the process, find truly ground-
breaking solutions.” (Beth Comstock — VP GE)

Leonardo da Vinci
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2 . v : "
Leonardo da Vinci : 5 " A5

—

Bicycle Bridges (revolving bridge)

Painter
Sculptor
Engineer
Doctor
Architect
Inventor
Mathematician
Musician
Poetry

v
v
v
v
v
v
v
v
v
v

Leonardo, as well as, Einstain, was

GENlUS! - CREATIVE

eonardo da Vnci -2 LOGIC
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ats

looks at parts ) pa looks at wholes
analytical . creative

uses logic /) 'Uses feeling

math & science Wl arts

objective @ ¥ subjective

facts rule 8 imagination rules 4
methodical R2® intuitive

verbal visual

planned spontaneous

\What makes INNOVATION possible...
iS a «WHOLE"BRAIN» (Aviv Shahar)
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¥ Creativity & Analysis
v’ Looks at whole and see the parts within
v Uses feeling logically and applies logic feelingly
v’ Integrate quantitative and qualitatives
¥ Integrate objective and subjective perspectives
v Is methodical & Intuitive
¥ |dentifies facts and is imaginative abot their meanings
v Is Conceptual & Practical
v/ Synthesizes Problem solving

v’ Organizes inside chaos

v' Assimilatimg learning from multiple sources
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Montessori Method - elements

- Learning by playing
- Learning by doing

..hooking the learning process to what we like!

Student choice of activity from within a prescribed range of options.
Uninterrupted blocks of work time, ideally three hours.

" A constructivist or "discovery" model, where students learn concepts from working with materials, rather than by direct
instruction.
Specialized educational materials developed by Montessori and her collaborators often made out of natural, aesthetic
materials such as wood, rather than plastic.

" Athoughtfully prepared environment where materials are organized by subject area, within reach of the child, and are
appropriate in size.

Freedom of movement within the classroom.

Montessori Method - elements

- Learning by playing
- Learning by doing
..hooking that process to what we like!

The most important aspect of our educational mission does not concern academics.
Our primary qgoal is to foster and enhance each child’s natural sense of joy and wonder.
We want students to love school and the process of learning.

The idea that “education is not a chore, but a joyous exploration of life’s mysteries”, is the most

important lesson that we hope to teach our students.

www.montessorisos.com
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World Economic Forum

Top 10 skills

in 2020 in 2015
1. Complex Problem Solving 1. Complex Problem Solving
2. Critical Thinking 2. Coordinating with Others
3.  Creativity 3. People Management
> = - 4. Critical Thinking
5. Coordinating with Others 5. Negotiation
D m solvil ritica | 6.  Emotional Intelligence 6. Quality Control
7. Judgment and Decision Making 7. Service Orientation
itivity, it is essentlal that we recognize that 8. Senvice Orientation 8. Judgment and Decision Making
9. Negotiation 9. Active Listening
these SkI/IS are built by learning through pla 10 Cognitive Flexibilty 10 Creativity
across the lifespan.
Learning through play may be the best-kept,
; 5 ¥, |
low-cost secret for addressing the skills agenda Malo
with potential to_equip both our children and oe g g
AT % aae

our economies to thrive.

Source: Future of Jobs Report. World Economic Forum
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We should inspire, prepare, invigorate and empower
future generation.

INNOVaction Journey:

touch points= Innovaction Labs

Places where boosting creativity and innovation
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Standford Social Innovation
Kathy Hirsh-Pasek - Roberta Michnick Golinkoff

What if instead, it had puzzles on the back that could be arranged and rearranged to
produce three separate pictures?

Or if that bench became a scale that could measure the difference in weight when two
people sat on it instead of one?

Orif it had boards designed to flip back and forth at 2-inch intervals,

so that we could measure the length of a leg, or a shoe.

What if....

"INNDVaction” abs: [:Ity

Learning by playing environment

Social invalvment

Enjoy the city

Children and family: more urban transport = less traffic

iy S

s1Smart Learning City
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Open Education Country
Open Innovaction Country

INNOVaction Labs Networks (in-out)

- Schools )” :
- Incubators ) A2
- Universities - - SAUDI ARABIA

- Entrepreneurs/SMEs association

- Interactions / Exchange of experiences
- Attracting smart people

-> Enrichment effects

INNOVaction Labs Platform

Learning Platform Give
(all touch points/InnoLab) Knowledge

I—> Boosting Creativity
Crowd Innovation Get
Platform Innovation
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Summary

InnovACTION Journey

Touch points = “Innovaction Labs”
Creativity-Innovaton Environment
Drivers (teacher-testimonials)
Networks Innovaction Labs

Crowd Innovaction Platform

NI NI NI NN

P —

Where we learn i
to 1nnovate!
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To innovate...

Knowledge

Creativity

Curiosity

Passion

''T have no special talent.
I am only passionately curious’’
(Albert Einstein)

"Keep the child 5

alive in you"
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° £ ’
John Hattie Jlocl -2

Ll § Ul 3wl Prof. John Hattie ¢

Goiun (e Ligays Aulys 60.000 (oo AST Julmiy (i 25 g e alE °
Ml gud glyull Jsazill Sgiun adys S Slparilly Glas wlladl

Al Ogele 260 Jf Jios Lll> &1 Sluslyudl § oMl s Jlex|  ©

el @l (o piud @I castly Slpolell o wuall 4

John Hattie, Visible Learning, 2008 - 2016

Al Jlai @)

p—
" ) - - u —
T
@

3
7}
-
o
o
| : l
g ¥ ® ¥ V&SNS SRS
; SN B S P )
§ & & 5 8 : . \ ? 7 : )
John Hattie, Visible Learning, 2008 - 2016 —
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Uncovering Creativity
Ask for more. Ask for different.
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Talentin a New Reality 2322 &6lg o6 Auagoll ©

"What collegeslook forsends a powerful wllUlzolall JA LT @byl ollb pyadi aic”
message aboutwhat matters, notjustto fdo 9o Loc cqusqmm?m ol }DU.JbJI
admissions officers, butin life" §olol) Lo 106 g 6Unll 6 1209

"Joul Luihowliliniog

Increasing impact of the digital divide: duo6Jl 6ga0l Auljiodl it @
The Knowledge Divide do)joll6gno

VoLl €. Ao b Pl e QAT Ul Ao

Digital technologies could add $14.2 trillion w10 J1 o Lol AlATsYI O] JUga

to the world economy in the next 15 years. Alboll

= Internet of Things bl cayii) = ”

= Wearable technologies eI AU Lidil = 6

= Big Data and data analytics ol nig doAanlolydl =

= Advanced manufacturing and (LU Jpsulii)l) dioilig &)l =
automation 51Ul dgalull Oldill 0G Aaph =

= 5G and associated wireless technologies Loy dnyijoll

= Robotics Gligugdl =

= Autonomous vehicles 6L Agila Aol =
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:Beyond Globalization dolg=llasilo ®
= Emerging new forms of globalization Qolo=lioana Jaleak =

. lasliisl g Gowlaiioll o puAs Egii =
= Unprecedented access to product variety i

= Consumers shaping the products: Market for ol QiloJl oo o ellaiuiol doaluo =
One Anlgl 2p0Jl §guw

:Globalized Individual 5234QJ 5qioll \le dolg=)l ©

. . railagl¢)lbygw)yy llaygilo O =
= Students studying abroad: 5 million

- . - roailbgl jlayadis) uaai ree
= People living outside home country: 244 million 9gle/avel=) Uado )

= International travelers: 429 million o poluioUgilo €9 =
:Globalized Individual LWl 2ll G690l o Jaill ©
= Cross-border online students: 13 million WiVl e pailagl @A gy wla gl IF =

= Cross-border e-commerce shoppers: Heailnglejlaygdguniyuasib Yoo I =
361million iVl

= Social networking users with atleastone ~ eloiaVlJnlgllulanidoaiine Ugdlo € =
foreign connection: 914 million oajlnglejlh sl pleanlg Jnlgioayalg

: Millennials du@JVl Jun ©

" wllio Uglsio
Leklio idealistic collaborative
Unlgio educated 290ln
ted ambitious jenio
connecte JalalJl &aalg motivated
4 o E problem-solving
2l \ ) 9]
trailblazing empowered t )
creative Jaiio
hlAo mobile
risk—taking » g kfia?tg—J;IJ;:ti
alabo jonat
Jolzo open-minded passionate Elg
&ilg adventurous L ) conscious
confident tg*é‘(ﬁ” kS)_;fIJ\LIJy
H - laollaa<i
informed - tasking
:Shifting paradigms 6u a8l hlaill VO GJAD Jaai ®
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: The new reality and academic institutions dLoJalAUl Wliw§ollg aaJl &olg)l ®©
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Shapmglnnovatlonsforthe future \JJ_QUJJ_0J|U|JleJ|\JJbJ.IJJ ®

o= LWl 6l calgoll poai ode UWijnd JUS o Adquuo e dnpo in) ©
Loyl diwy delinl

At a time when industry is looking for our talent, we have an unprecedented opportunity
" J o
= Revolutionary solutions Hedygidels = -
through Aduigleillduingl &yjuiioldl o )
Aab U &yjuitollgualayiillg

o Joint research ventures - L
. ! 6JlalgdAaitnollulalugll
spin-offs, shared spaces, =i N g”

and talent management

Shaping the future.. Developing the Nation (agJUuaaii.. JuQimoll it ©

“Our ambition is for the long term... We are A aus i i iallimo Gl ol U "
determined to build a thriving country in -~ 4 L ji ! 9 VLUl
. . : Q__!_LU\53J|LLL|O9\JJ_Q_LU.L0_O‘OLLOJJ Lo Unlgo

which all citizens can fulfill their dreams,
hopes and ambitions. Therefore, we will not Joadoado U“ocum" VIRYIVITI VRIS

rest until our nation is a leader in providing . Jrolilig pulsiluodisll
opportunities for all through education....” Li=liaie (uUlelw (uaone moll aloll gouliuinla
Prince Mohammed bin Salman, Vision 2030 Foreword, 2016 duao=ul Gupsll A5looll EL6aI 10 ljoll biulao Uit iU 3“;“?"&‘_”;?

Shaping the Future
Developing the Nation
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Huawei & Education
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Huawei & Education

Artificial Intelligence is here...
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HPC will dominate Reéearch:",,
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NEWICT

Vibration Resistant

Water Proof & Dust

.é_lﬁ? e

Temperature

Surveillance with Centralized Monitoring

H.265 ‘ ” D,
(HEVC) W

[ )
HUAWEI
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All things, V. AV All things, LA All things,
Sensing i Connected . Intelligent

Devices

NEWICT

Huawei Education Industry References

Russia . .
+ Moscow StateUniversity TOP200 Sl lsiilane

%* Saint Petersburg State University - Tsinghua QniV§f5Y‘y TOP25
251 P <Peking University TOP41

~Fudan University, TOP51

<Nanjing University TOP130
ity of Stuttgart  TOP251 «+Beijing Normal University TEP252

<Wuhan University TOP273
<Xiran Jiaotong:University TOP331

/"I'\ Wlaallg Jopisll aas dlalldooly
‘.\./I King Fahd University of Petroleum & Minerals

gl icols

- nuaut University

INEtherlands

CA | cmyvsversimy

(SO S WY B COLLEGE OF AJMAN

A\ > mkabutf V

pall agle e NNm« Prvare Scuoor 0
Global Indian

International
A Sctiool SHEFFIELD m \1
PR o B2
t3 &
I~ \
u e \ % v Q.Q
= N
e e e oo
hloll faosalSi

A The International School B

gzl avaly,
Shaara University
,@ 4%/

(Jassim
loldenls 1%

iversily

el oyl Gololl ommpoll

MiNISTRY OF EDUCATION

i && \ / 'dt ‘
sumasim srowas ¥ R S TT ey g b
% g . &

2 " »
enterprise.huawei.com « Huawei Confidential » & HUAWEI
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The Culture Of Innovation
A Look at the Basics
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INNOVATION

A Look at the Basics

‘ THE CULTURE OF

" The first paragraph of the upper part reports Vitruvius: "Vetruvio, architect, puts in his work
on architecture that the measurements of man are in nature distributed in this manner, that
is:

+a palm is four fingers

«a foot is four palms

+a cubit is six palms

«four cubits make a man

+a pace is four cubits

*a man is 24 palms

The second paragraph reads: "if you open your legs enough that your head is lowered by
one-fourteenth of your height and raise your hands enough that your extended fingers touch
the line of the top of your head, know that the center of the extended limbs will be the navel,
and the space between the legs will be an equilateral triangle".

The lower section of text gives these proportions:

«the length of the outspread arms is equal to the height of a man

«from the hairline to the bottom of the chin is one-tenth of the height of a man

«from below the chin to the top of the head is one-eighth of the height of a man

«from above the chest to the top of the head is one-sixth of the height of a man

«from above the chest to the hairline is one-seventh of the height of a man.

sthe maximum width of the shoulders is a quarter of the height of a man.

«from the breasts to the top of the head is a quarter of the height of a man.

«the distance from the elbow to the tip of the hand is a quarter of the height of a man.

«the distance from the elbow to the armpit is one-eighth of the height of a man.

«the length of the hand is one-tenth of the height of a man.

«the root of the penis is at half the height of a man.

«the foot is one-seventh of the height of a man.

«from below the foot to below the knee is a quarter of the height of a man.

«from below the knee to the root of the penis is a quarter of the height of a man.

«the distances from below the chin to the nose and the eyebrows and the hairline are equal
to the ears and to one-third of the face.

- R e ] o e e iy o
e S S ey

ol G« ey e PR L]
5 ;:t g%‘“—i&" Lo s St it (08
i x-«é’.x ~«1'-r‘;t~}:§~"<wg‘-‘f“."43$ 80
e e e MU TRLE VR ol S W B o 0
https://en.wikipedia.org/wiki/Vitruvian_Man
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“How would you be interested in wearing/using a sensor device, assuming it was from
a brand you trust, offering a service that interests you?"

[l North American Consumers

ﬂ European Consumers
42%  wrist

35%

Chlipped
23%  onto clothing

Arounci®%

Embedd
chest in clothir
8%
Co 8 SIS A 0 [0 Rt et ¢
16%
Upper
arm
15% Embedded
13% In jeweiry
10%
18%
Earbuds/
headphones, -
assos
In your
20% toothbrush
Chpped
onto shoe

SIMPLE

CULTIVATE.EDUCATE.ALLOW.APPRECIATE
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CYCLE OF INNOVATION

Accumulated Description by Tuba Terekli

CULTIVATE

RAISING INDIVIDUALS WITH HEALTHY PREFRONTAL CORTEX
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THE BOY
WHO HARNESSED
THE WIND

"I AM WHAT | AM

BECAUSE OF WHO
WE ALL ARE."

UBUNTU philosophy
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Prefrontal Cortex

= Effective communication
= Emotional balance

= Impulse control

= Strategic thinking

= Empathy

= Fear moderation

= Intuition

= Morality

By Professor Janet Crawford, Stanford School of Design

Prefrontal Cortex Health

m Sleep

m  Exercise

m Diet

m  Sunlight

m  Social Connection
m  Meditation

m  Altruism

By Professor Janet Crawford, Stanford School of Design
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EDUCATE

5 TOP SKILLS

5 SIMPLE SKILLS

m ASSOCIATE

m QUESTION

m CLOSELY OBSERVE DETAILS
m  ABILITY TO EXPERIMENT

m NETWORKING

Based on HBS INNOVATORS DNA RESEARCH 3,000 Innovators over 6 years.
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ALLOW

CULTURE

FLEXiBLE COMPETING
VALUES
FRAMEWORK

\NTERNAL
TYNY3LK3

FOCuUseD
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Who is Responsible?

MY CLIENT PLEADS NOT GUILTY, YOUR HONOR,
ON THE GROUNDS THAT IT'S SO HARD TO
FIND DECENT ROLE MODELS THESE DAYS.

THE %% MINDSET

2% 0F THE POPULATION

GOING FOR m
YOUR DREAMS 'y EMBRACING THE UNKNOWN
9%% 0F THE
: POPULATION e TTeae

CONFIDENCE BEING LIKE EVERYONE ELSE % . Y

> IKING CHANGE
SIECURE SURVIVING
EXPLORING OUR COMFOR ZON LIVING WITHOUT

NEW THING LIMITS
" 5 FEAR ST GETTING 8Y B

A DULL LIFE PLAY IT SAFE
REGRET

ABUNDANCE

CHOOSING 3
HAPPINESS \ PROCRASTINATION

BN SETTLING FOR LESS ACT IN SPITE
OF FEAR

FULFILLMENT
GETTING THE MOST OUT OF LIFE
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APPRECIATE

THE CIRCLES OF THE SOCIETY

"THE DEEPEST PRINCIPLE
IN HUMAN NATURE IS THE
CRAVING TO BE
APPRECIATED."

- WILLIAM JAMES
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THE
INNOVATION PRO

Define the Define the Uncover

INNOVATION

Customer | Job-to-be-Done Customer Needs P R O C E S S
‘ 7> 9 b \ r /) Discover |
{ K ;- . \/ Unmet Needs |

Formulate the ¢ n' Y

\ﬁ

= i ?ina?egmems
S i of Opportunity

Innovation Strat ===
_ Innova 7|?n rategy “ =y
Y [ Conduct Size the Market

ﬁ'—* g\ Competitive Analysis Opportunity

=]
Formulate the Define the Evaluate the Position the
Pricing Strategy | | _Solution luti | Soluti

https://strategyn.com/outcome-driven-innovation-process/

Ten Types of Innovation

INSIDE OUT

Process

Proprietary How you
processes that service your
can add value customers

>

Enterprises Extended system
structure / value that surrounds an
chain & offering

partnering

Basic features
performance and
functionality

Source: Doblin On Innovation Effectiveness, March 2005

OUTSIDE IN

€
Oetivery _ [Finance |
] Bl T [ |

How you create Enterprise structure
an integrated and value chain
experience for

customers

How the
enterprise makes
money

How you express
your offering’s
benefits and values to
customers

How you
connect your
offerings to your
customer
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WHEN WILL WE KNOW?

When will we realize we have reached the milestone?
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challenge

togend 25 Billion 2.8 Billion
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Each day

an average of

5,000

PEOPLE DIE

due to water and
sanitation diseases
that are

EASILY

PREVENTABLE

ABOUT 1IN3

Lack access to an improved
sanitation facility

FAO 2 =

poacesy
o th st ccac, an by 208 il e 1600-22. Statistics Division

Food and Agrcuture

HUNGER === =

MAP 2014 =

Millennium Development
Goa;mo‘tq\e Hunger Target
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An atlas of pollution: the world in carbon dioxide emissions

B8 02007 Nurvirg Edcation Consuttants, lrc.
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WHEN WE HAVE NOTHING
MORE TO IMPROVE AND
HAVE EQUAL
OPPORTUNITY FOR ALL TO
EXPLORE
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Bill & Melinda Gates Foundation
Big Picture Schools
EU Life Long Learning Program includes PBL Ee o scico s
. New Tech Network

Raisbeck Aviation High School

:JUo Manor New Technology High School: 100 % PBL (Since 2007)
A New Approach to Education Using Arts (60 Projects / Year)
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Vol lnyph Aig dyingll dunaiall

Professor of Urban
Development and Planning
and Director of Humphrey
Fellows Program and Head of
the Department of Urban
Studies at MIT. Holds Ph.D in
Architecture and City Planning.

] ) H .
Evaluating Innovations: I I

Learning from

CITE@MIT Massachusetts
Institute of
Technology
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What is CITE &
What is its mission?

No shortage of innovations!! Shortage of good evaluations.

There is a flood of technologies designed

to address development challenges.

» 452 stoves, 18 innovative fuels in Clean

Cooki ng Catal O (Global Alliance for Clean Cookstoves)

» CITE researchers found 100+ products

during water filter evaluation

Pioneering a new type of evaluation

Suitability
how well a product performs

S
Scalability
how quickly a product reaches consumers
v

Sustainability
why some products are used more than others

CITE evaluations
Leverages 3 approaches through

both lab- and field-based testing
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CITE @ MIT

‘Department of
Urban Studies
/and Planning 8

12 evaluations (2 ongoing) conducted

North America India + Indonesia

Sloan
Il School of

© Completed
© Inprocess
© CIMEHD

Solar lanterns

Water filters

Post-harvest food storage
Water quality test kits
Education technologies
Malaria rapid diagnostics
Food aid packaging (x2)
Post-harvest loss: DS
Solar water pumps
Vegetable cooling/storage
Wheelchairs

Partnering for impact

P

TATA

yd —
yd TECHNOLOGY + DESIGN
40

il

CENTER

uuuuuuuu

w X
H AL
g
3
: —
3 30 B
': (// ‘World Vision" 1 Australian U(J)
9 Al Google L B sty
H (- —
F
£ 20
4
2
&
10

2013 2014 2015 2016

69 partners engaged: non-profits, academia, governments

, donors, private firms
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What is CITE's aim?

Goal #1: Comparative ratings charts for consumers

s"n!er rinter inks
Eepor S frinteg ke,

* Availability Most models at stores or online. Excellent Very Good  Far  Poor
good

Within types, in performance order.

Brand & model Price Overall score Test results
«» In parentheses, partial _ Photo _ Tt =
& designation or model numbers g
E of cartridges we tested. > % 9
z x =0 0w = = z
> it & g s B -3
§ 2 grremes 3 3 3 8

HP 45/78 CARTRIDGES FOR HP PRINTERS .
15 HP (HP45/78 large) 2349 ® 080 O 43 o
16 Staples (compatible with HP) N2 p—— O 080 O 35 ©
17 InkSell (generic compatible) 72 p— & 080 © 33 ®
18 Carrot Ink (generic compatible) 18 25 |e— O 08 @ 337 &
19 Rhinotek (compatible with HP) 2 28 |— O 080 © 62 @
20 Attinkjets (generic compatible) 1320  |e— ® 080 & 27 @
21 Office Depot (0045/0078) 2 44— @ 10 @ 4 @

May 2004 issue, Consumer Reports
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Goal #3: Educating a new generation of development practitioners

* Learning from technological innovation, both field- and lab-based research
» Courses on technology evaluation, undergraduate and graduate theses
+ Extending MIT's education to the world: EAX/MOQC:s, short trainings/workshops

Some examples from
CITE'’s evaluations

SO | ar |a nternS Location: Uganda

)
¢
ﬁ Figure 2-1: Solar Lantern Comparative Rating Chart CITE SOLAR LANTERN EVALUATION: SUTTABILITY

product attributes

S e B e e e e el e s [
deskiop)  hours  score  hours  scom score
sukingrro  [IIBE | sma0s [ WO ERI ) 7 @ [¢) (] (] O E ig0 0
WakaWaka Power 85 ||smo| wo 22 @ wr O (] (] (] (6] y060
dlight S300 7| sk 61 O uaa O o (] (] o 1060
SuKing Soo 67 | s0% HO 21 @ 1¢ O (] @ ) (0] [ e
WakaWaka Light 59  $09 HD AR ] ws O ® L) o () o il
FioflyMoblaLamp | 58 | $36% D s O 67 () d () O (¢ [ (] 0
SunKing Eco 50 | $1995 HD 191 o 82 [ (@) (o) (o) (@) (] 0
ASE Solar 50 som  H 25 @ 1m0 O ® ] o e (9] i 90
dlight 2 43 $14.17 D 120 ™ 137 (] ™ O (] C) (« ] i L]
dight S0 42 SI755  HD "8 [¢) 98 d (@) (e} ) O (] i @
UniteTolight 29 $20.00 D 10.4 ™ 179 (@] O (@) (@) (¢) [ ]
Tradeoffs in attributes Cost as a key consideration e ——
wwao @ poscwwsacs §
* bestlanterns performed poorly in water resistance  * SunKing Pro half the price of = = o mn b
*+ Importance of criteria selection #2 rated lantern w0
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SO I ar |a ntel’nS Location: Uganda

Additional key findings

» Phone charging capability: preferred
feature, sometimes even more than lighting

* Global economies of scale: imports from
China are generally good quality, affordable

* Providing credit distracted from other
organizational activities

+ Users over-report usage by factor of 2

Wate r fi Ite rs Location: India

Main Findings

e CITE researchers found 100+ filters on the market

« 88% of households receive clean drinking water
from government

» Reverse osmosis (RO) filters: expensive and status e | N
symbol for middle-class consumers

+ "Dolphin” (non-branded) RO filters: half the cost of
branded RO filters but just as effective

« CITE identified a gap in the market for low-cost filter,

which led to new low-cost filter design

S}
et
N~

Location: Uganda

Main findings

* Plastic silo imported from China: most well-positioned to scale, low transport costs due
to light weight stacked design innovation

* Metal silos: tradeoff between scaling up production and generating local employment

+ Buyback contracts (allow retailers to return excess supply) may reduce risk for new
products that currently leads to under-supply in local markets
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Malaria rapid diagnostic test (mRDT) R

Main findings

*+ Private retailers valued receiving training on product use but want to minimize
transaction time with customers

* Retailers preferred to have training during product purchase, but distributors preferred
selling only the product

Food aid packaging

Main findings

* Less fumigation due to different
packaging can lead to reduced
cost, improved timeliness of
delivery

+ But new packaging required
new handling procedures at
ports

Solar-powered pumps o e

Main findings

* Need to reduce risk that comes
with such a large capital expense:
NGO-mediated purchase,
communal ownership, grid feed-in

*+ Proper system sizing essential for
financial and environmental
sustainability

* Product appears complex but
customers self-reported high
ease of use
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CITE 2.0:
What are the possibilities?

Consumer Reports has:
+ 81-year record of performance :

« $250 million in revenues

e 600+ staff

Need for equivalent evaluation infrastructure

New evaluation should respond to:

)f Assessment beyond post-product design
@ * Simultaneous evaluation + design for emerging technologies

TJ)(% Q% Understanding households’ preferences, which remains a black box
N * Need for behavioral research and insights
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Building an innovative evaluation infrastructure

@ O Establishing evaluation hubs to balance field and lab testing
. D
-
(;&Q Creating a global community of practice for technology evaluation
- __ =

Y Turning evaluations into teaching materials for universities

* Do you perceive a need for CITE-

type evaluation in your region?

* Which institutions should CITE

collaborate with to create hubs?

* How to create a financially

sustainable model for evaluation?

Contact CITE@MIT

Bish Sanyal

sanyal@mit.edu

Joanne Mathias
mathias@mit.edu

i Dan Frey
AEALWORLY danfrey@mit.edu
IDHOCCESSY

cite.mit.edu
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ENDORSEMENT APPENDIX

Solar lanterns

€

3 ,; (’ 4

=57 y y y 3 "/}'f,a"

17 "CITE's research identified important insights that ultimately influenced Solar Sister’s programs. CITE
** discovered that it was difficult for entrepreneurs to uncover new markets and as a result, Solar Sister

strengthened its training modules and incorporated more focused lessons on market mapping.”

¥3 Abby Mackey
Manager, Solar Sister

Post-harvest food storage

»

I‘ﬁ"

_— L=s

"From the onset, CITE has been a core partner of the World Food Programme’s (WFP) work to achieve massive
scaling of hermetic storage with smallholder farmers. Our collaboration goes far beyond the design of
evaluation tools, or having them interview farmers. MIT’s practical, hands-on approach has had a direct
impact as we continue to refine our work to reduce post-harvest losses across Africa. ”

Brett Rierson
Head of Global Post-Harvest Knowledge and Operations Center, WFP

$3.5 miillion follow-on funding from USAID Uganda to support Feed the Future's
Market System Monitoring Activity
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Location: India

| "CITE's evaluation work has been a great value-add for
SEWA because we can better understand which pumps are
most efficient. SEWA is not a technical organization and we
did not want to compromise the livelihoods of these poor
salt pan workers by bringing in the wrong kind of pump.”

Reema Nanavaty
Director, Self Employed Women's Association

Location: USA, Djibouti, South Africa

————

PR We would have never been able to do this research on our own...
Having an evidence base to make a decision from was important.

Greg Olsen
USAID Food for Peace
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WZEIANAAZ
Mrs. Fiona Armstrong-Gibbs Baltic Qreative A5ibdpao
Baltic Creative dApbépao ocal é6aniolldAloo)l - JgupQy

ad__oopluleli g Inig
LQIlAg o Wiloc los ¢ duclailig
Aygallg dyiliay i pJLsel o=l
Glalaill (Lo Ml ule dlnla
- )30 Ug2d sola o =Lyl

BaniglldAlooll «Jgupayl

Director at Baltic Creative CIC to
support the development and
growth of the Creative and Digital
industries worked in academic
teaching posts across a number
of UK and international higher
education establishments.
Fashion education, training and
footwear business development,
Liverpool John Moores University
,Liverpool, United Kingdom.

The Impact of Innovation of
Education
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The impact of innovation of
education

= LIVERPOOL
(\ JOHN MOORES !ql! Iﬁ“tﬁ -
UNIVERSITY GREATIVE

Examples of innovative practice than can
impact on education

1 Collaborate

2 Develop
3 Play

R o . inno
COLLABORATE - Baltic Creative in CIC Liverpool vate

_ <hor>

[ s
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2 DEVELOP — skills

\
Eovcam
ORIeRRI Ol Top 10 skills
THE LEARNING OF FALTS,
BUT TRAINING THE MIND in 2020 in 2015
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” Complex Problem Solving mplex Problem Solvin,
To THINK. 1 Gupetuctin Sotivg L Gomelebrshien Sibdeg
3. 3.  People Management
a. 4. Critical Thinking
- ALBERT EINSTEIN . 5. Quaity Control
7 7. Service Orientation
8. 8. Judgment and Decision Making
9. 9.  Active Listening
At the beginning of the 4th Industrial revolution —thereisa 1 10.  Creativity
focus on equipping people with the right skill set for jobs that
don’t exist yet. i
“65% of children entering primary school today will ultimately 3@’
s § 5 ’. oe
end up working in completely new job types that don’t yet a¥ ¥ 222

exist”

Source: Future of Jobs Report, World Economic Forum

Creative v critical thinking

Critical thinking
is about judging
those ideas

is about

Embedding skills for creative, innovative and entrepreneurial thinking in
the next generation; empathy and emotional intelligence

Design thinking
[adapted from D School Stanford]

_ Choose a challenge — what’s your problem?
1.Empathy - asking qs Think about a problem in the [fashion] industry or
2.Define - finding the problem something you are dissatisfied with and couldn’t

3.Ideation - brainstorming come up with a straight forward answer to.

4.Prototyping — build and make

things to solve the problem
Partner up — The person next to you is the user —

Partner A and Partner B. You will take turns at
interviewing each other.

5.Test —try it out in the market

224

Creative thinking

generating ideas
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What do students say...

Forces you to think differently

Thinking about someone else’s perspective
Visualise things in a totally different way
Time limit makes it creative

Leads to a deeper understanding of adapting
and evolving as a human

Understand my problem and identify others

Speak to someone else forces you to explain
the problem

Speak my mind

Take a step back and rethink

Be an attentive listener / Think outside the box
Sharing ideas and a different perspective

3 PLAY — tinker, test and invest s

<S>
OpenMaker

To conclude

* Collaborate and learn from others to discover new ideas

* Develap skills through shared experience and an understanding of
others

* Tinker, make and experiment needs funding and investment

WEBLINKS

http://www.baltic-creative.com/

http://www.liverpoolgirlgeeks.co.uk/

https://www.makeliverpool.com/
http://thebeautifulideas.co/about
https://dschool.stanford.edu/resources-collections/a-virtual-crash-
course-in-design-thinking

www.ljmu.ac.uk
http://openmaker.eu/

225



Asbar
World
Forum
2017

Vol il saiio

UioJl (W jpji=dl auc(puRio.a

diyr ol &uinillg JLAbVl ude rolsdl w ol
uidillg roglel) pisliaie elloll

Policy, Support, Research, &
Innovation Programs
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King Abdulaziz City for Science
and Technology

€

pielaie clloll auao
acs! haséilg roglal) i

| S
Policy, >
Support,

Research,
& Innovation Programs
1. Science, Technology, and

Innovation Policy

Pielaie cllollayao
KACST 8,181Jlq oglall
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Background

King Abdulaziz City for Science and Technology (KACST)

D VISION

To be a world-class organization in science and technology, fostering innovation and promoting a knowledge-
based society in the Kingdem of Saudi Arabia.

MISSION
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KACST works on the development and investment in the national system of science, technology and innovation,
to promote the building of a knowledge-based society, which will serve the sustainable development of the

Kingdom through the following functions and responsibilities:

POLICY

*  Formulating policies and national
plans for science, technology, and
innovation,

* Coordinating national activities in

science, technology, and innovation.

*  Evaluating and measuring

performance of science, technology,

and innavation activates in the
Kingdom.

SUPPORT

= Providing research grants (e.g., basic,
applied, targeted, ..) ta develop R&D
in the Kingdom

" Providing technical support (e.g.,
information services, academic
netwerks. ...) to enhance R&D
activities in the Kingdom.

= Ralsing the scientific awareness level
through scientific publications and
conferences as well as outreach and
youth programs.

RESEARCH

Conducting scientific research in
order to enhance technological
development.

Strengthening cooperation and local,
regional, and international
partnerships for technology transfer
and development.

Developing natinal competencies
talent through collaborations with
global academic and leading
industrial companies

INNOVATION

*  Sponsorship, promoting, and
investing in technology patenting and
intellectual property,

= Enceuraging and supporting the
establishment and development of
technology incubators and
accelerators in the Kingdom.

® Identifying technalogies which have
potential commercial value and
implementing strategies for further
development and commercialization

Planning, Coordination, and Evaluation

Science, Technology, and Innovation Policy

PLANNING

STI Policy
STIPlans
NTP

COORDINATION

Ecosystem
International Agreements
National Committees

EVALUATION

Measuring Performance
Innovation Space
Technology Forecasting

Evapyamon
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Planning
Science, Technology, and Innovation Policy
PLANNING —
= STl Policy
= STIPlans
* NTP
o

COORDINATION —%

J

EVALUATION —

EvaLyaTioN

STl Plans

The National Science and Technology Policy represents the Saudi government’s

vision to join the developed STI countries by 2030

Long-term STI vision for KSA

Become a leading country
in science technology and

innovation in Asia

Become a leading country
in science, technology
and innovation in the

. region

Establish infrastructure

for science, technology

and innovation

MAARIFAH 3

MAARIFAH 2 2

MAARIFAH 1 v

Join developed STI
countries and transform
to a knowledge-based

economy

s
\

MAARIFAH 4

. -
$3%
dojoos
MAARIFAH 942

JSplg Gudilg polal dubgll dnl
Mational Scienc Technology and Innevation Plan

2007 2015 2020 2025

2030
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STI Plans

To achieve this vision, the first plan (MAARIFAH 1) was launched in 2007 and
completed in 2014 with the objective of establishing the national STI infrastructure

Long-term STI vision for KSA

i
6 IJ‘
- J /
‘ MAARIFAH 4
Establish infrastructure (* ;

A sy
for science, technelogy /"‘\\ g
and innovation (. ) MAARIFAH 3
v
E.'\,//
MAARIFAH 2 2

‘ e o -
MAARIFAH 1 v CLC)}Q_O{‘:':
MAARIFAH %%
J\SLYlg dudulg pglall dubgll ol
National Science Technology and Innovation Plan
2007 2015 2020 2025 2030

STl Plans

The Kingdom achieved remarkable growth in science and technology and currently
leads Arab countries in scientific publications

Scientific publications by country

17,000 Launch of

16,000 Maarifah 1 Ksa =
15,000 -
14,000 Egypt =

13,000
12,000
11,000
10,000
9,000
8,000
7,000
6,000

2,900 e &
4,000

Qatar B
2,000 lKuwa'n [ =

1,000 —— _/L Bahain 3

0 /T T T T T T T T T \
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Source: SCImago Journal & Country Rank
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STI Plans
The Kingdom also achieved high ranks in the quality of publications

KSA scientific publication ranking

Country Publications 2013 normalized 2012 nomalized 2012-2013 change
1 USA 27,355 18,642.88 18,786.65 %0.8-
2 China 7,637 5,205.60 4,528.97 %14.9
3 Germany 8,669 4,076.97 4,038.30 %1.0
4 Japan 5,102 3,370.85 3,451.26 %2.3-
5 UK 7,373 3,290.35 3,259.46 %0.9
35 KSA 288 76.64 52.52 %45.9
36 Chile 717 75.52 71.96 %5.0
37 Iran 121 58.55 71.45 %18.1
a8 Turkey 202 57.07 58.7¢ %2.9-
51 Egypt 80 12.04 7.32 %64 .6
nature
Source: Nature; E——
STI Plans
The Kingdom also achieved remarkable growth in patents since the inception of
MAARIFAH

Patent grants by country
750
700 KSA=

650 Launch of
600 Maarifah 1

550
500
450
400
350
300
250

Egypt =
200
}UAE [

150 Kuwait 5

100 Qatar @
Bahrain 3
50
— =
e

0
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Source: World Intellectual Property Organization
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Evaluation of the NSTIP-I (SWOT Analysis)

STRENGTHS

. Ovwerall ambition ranging from basic research right through to the practical
consequences for the economy and scciety

. Considerable amount of financial resources allocated to the plan

. Determined leadership at the KACST

. International outlook at levels of excellence
. Ripple effect of the plan on researchers’ motivation
. Significant achievements of the first phase in terms of infrastructure (level of

equipment in laboratories)

. Capacity to adapt

wloalljuwlsaiio

WEAKNESSES

. No continuity between research, development and innovation

. Ambiguity regarding the respective places of basic research and applied
research

. No target for funding to be devoted to the applied research strategic priorities
by 2025

. Fragility of the system concerning transfer, utilisation, innovation,

management of intellectual property and ties with businesses

. Low involvement of seme stakeholders (ministries, government agencies,
private sector)

. Partitioning between stakeholders at all levels, lack of cooperation and
weakness of networks at national level

. Swift progress in the crystallisation of projects . Lack of coordination within the NSTIP
. Qualitative and quantitative improvement in scientific output H Lack of diagnosis and follow-up mechanisms (especially indicators)

. Projects are complex and rigid in terms of implementation
OPPORTUNITIES THREATS
. Strong political will . . — N Lo

. Lack of intermediate qualifications (in number and quality) in terms of
. Favourable demographics scientific, technical, assistance and support jobs
. Quality and volume of elite training programs . Low capacity for integration of young graduates returning from abroad
. Potential of the KSA (varied natural resources - particularly renewable ones) . No cannection between training and research, employment palicy and

. . research policy (appeal of academic careers, mobility)

. Favourable urban planning for the creation of clusters
. University networking . Unfavourable regulatory envirenment (intellectual property, imperts, etc.)

. High financial investment capacity

NTP

. Weak industrial fabric and innovative company base

actes

During NTP delivery labs, KACST identified four national challenges with the
objective of addressing them to advance Science, Technology, and Innovation (STI)

in the Kingdom

Deficiency in the STI

Challenges content

ici This refers to the deficiency and inadequacy of the science, technology, and
1 DII 1es nECES.SEFV to innovation policy in the Kingdom, which include: strategy, performance

advance STl in the indicators, infrastructure, supplies and equipment, etc.

Kingdom
Lack of the R&D
w This refers to the lack of funding amount and resources as well as the
g

2 framework necessary to llaboration between universities, research centers, and the industry
enhance the |0C3| resulting in a weakened economy incapable of evolving and enhancing the

local content.

Facing STl in

The K ngdom Low technological local | This refers to the shortfall of the technological local content contribution in
n r = sectors with large spending in the Kingdom (e.g., water, electricity, health,

3 content contribution in and transportation). The current local content is concerned with providing

kev sectors in the basic materials such as cement and rebar, while high-tech technelogies such

Kingdom

as telecommunication, electronics, and engines - which are of higher value -
are being imported.

content

Lack of the innovation This refers to the inadequacy and the inefficiency of the innovation framework

framework necessary to | components which include: global and local suppliers, infrastructure, human
4 e —— resources, rules and legislations - all of which are necessary for the
enhance the local development of the local content - resulting in a weakened economy

incapable of evolving and enhancing the local content.
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NTP
To address the previous challenges, KACST introduced and defined the following set
of strategic objectives

Addressing the challenge of: % .
Deficiency in the STl policies 5 Formulate STI policy to promote the R&D ecosystem

# Upgrade infrastructure and equipment necessary to enhance
the development of local content

Addressing the challenge of:
Lucl of the RED framawnrk - Sustainable support of R&D to ensure the development of

.
ﬁ@ local content

g Localization and development of technology in sectors with
I large domestic spending

Addressing the challenge of:

Low technological local
content contribution i’* Increase the national capabilities qualified to support the

development of local content

Provide technical consulting for governmental agencies

sl S e tiflels contribution of local content
framework

Establish value-added high-tech startups to increase the
contribution of local content

B0
Wi
Prliedlipiedilare et -P'“! | I-— Promote the capabilities of existing SMEs to enhance the
)

NTP

To achieve the previous strategic objectives, KACST developed the following four

programs
®

Formulation of Science, Technology, and Innovation Policies

@

Universities and Scientific Centers Support

KACST @\
Programs > )
Localization and Transfer of Technologies
4

Support of Small and Medium Technological Enterprises

233



Asbar
World
Forum
2017

Vol il saiio

NTP

To achieve the previous strategic objectives, KACST developed the following four
programs

.. Netional
ransformation

Togram 2020 Formulation of Science, Technology, and Innovation Policy

KACST

Programs

NTP

During NTP delivery labs, KACST developed a national framework that is designed to
enhance the local content contribution in key sectors in the Kingdom (e.g., water,
energy, health, and transportation), to increase the value retained in such sectors

Transportation Project Petrochemicals Project The future value leakage in the sectors mentioned

~
g 100% ) Materials for Ciil Works h' 100%

/ Tracks Wiaterials e
/[quip'ngn[ for Civil Works H Construction Materials
/Tm'm Cars

/Design & Supervision “ Povier Plant

Power Eguipment
Signaling Equipment Heat-Recovery Equipment
Station Hardware Fuel Distribution Equipment

Labor Cast

Gas Holder
2% =" >
Spending in Health Sector Telecommunication Project

@3 100% @ 100% el et

3% = % Fencing

14%

35% Local Spending Tower Materials
8% _ 5, S
T \
\m\;s & Antenna
Generator & Power Eguipment e
65% Imports n Telecom Equipment SAR 400 bl"lOn

(3 Construction Services Value leakage in the next 5 years!

Labor Cost

Source: SAGIA
1. Estimate
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NTP

To achieve the previous strategic objectives, KACST developed the following four
programs

Universities and Scientific Centers Support

KACST

Programs

NTP

To support R&D in the Kingdom, KACST has developed three programs

Research Grants

Universities and

Scientific Technical Support

Centers Support

Scientific Awareness
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To achieve the previous strategic objectives, KACST developed the following four
programs

KACST
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Programs

Localization and Transfer of Technologies

NTP

To localize and transfer technologies in the Kingdom, KACST has developed three
programs

(1) Technology Devel t
{ — echnology Developmen
'/ BY p
Localization and
N
Transfer gf { 2 — National Research Partnership
Technologies N
( \j:¥ Human Capital Development
~
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NTP

KACST identified 12 key sectors with the objective of the development of local content
(based on previous studies and multiple discussions with different stakeholders)

GLOBAL SELF- NATIONAL
LEADERSHIP RELIANCE SECURITY

Heakh& Space
: | e m m ‘ | s * |&A270"a“ﬂ5

4 | Aduanced

Oil, Gas &

Building & Transportation 12 Defense
Minerals

& Security

Construction & Logistics

NTP

To achieve the previous strategic objectives, KACST developed the following four
programs

KACST

Programs

Support of Small and Medium Technological Enterprises
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To support technological SMEs, KACST has developed three programs
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’/“‘\\ h |

{ 1 — Technology Patentin

"/ BY ing

Support of Small
and Medium N .
Technological L\zj— Start-up Incubation
Enterprises

a0

{ 3 Innovation and Industrial Support

N

Coordination

Science, Technology, and Innovation Policy

COORDINATION

Ecosystem
. International Agreements
= National Committees
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Ecosystem

STI Stakeholder Value Network

International
Research
Institutions

& Research
Centers

Regulations
& Policies

Technology Private Sector
Transfer STI Funders

; ® Regulations
|n;e”e°::‘al 3 f ® Research & Ideas
ropel
Oﬁ’?cesy K / o Funding
o Projects & Ventures

© Information

® People

Capital

INNOVATION SPACE

Saudi Arabia 1980

Saudi Arabia 2012

VA & & == - L o =¥
- £ g o 2 &
22, £4§23 £8 3 g £ 2cog
g:g;.,gggs g £ o g 9 g £ 8 B
g 3 I ER-BERE § $ 2z 222 g2 , 823
g 8 a 8 § 2 2 5§ & 4 ~ A 5 5 S € £ a8 g
§§ﬁwm553m§ﬁ25§§wﬁﬂgﬁags R EEE 2
IR EEEEREE g P EEFge a8 g¢dd % B 5 8w _ £
§3:3£583855:3258;:3::8383:38:8:535338£835:¢
> g /9 ~1 - .
oAl TamO® LU OOX i O canr il =E X

The Product Space (Innovation Space): Mapping the proximity between products

Project Status: Ongoing
Project Benefits: helps us identify and create strategic plans for industrial expansion
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SCIENTIFIC
SUPPORT

S -
“Nmirc aware™®

Research Grants, Technical Support, and Scientific Awareness

Scientific Support

&

1y0dd™®

wloalljuwlsaiio

Y
@

(o)

e RESEARCH GRANTS —/
Graduate Research Program
Basic Research Program
Applied Research Program
Research Innovation Program
Targeted Research Program
Targeted Research Program
Industrial Innovation Program
Industrial Innovation Centers

. /

,—— TECHNICAL SUPPORT ——

. Information Services
. Academic Networks
= Core Labs

= J

Y SCIENTIFIC AWARENESS —

. Scientific Publications
= Scientific Conferences
= Qutreach Programs

. Youth Programs

o /
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Research Grants

Supporting R&D Program in Universities and Research Centers

N
1) Graduate Research Program
N
e
{ ; Basic Research Program
\—/ Supply
N [ ]
,,,,,(/3 ) Applied Research Program
N
Research N .
Grants \4) Research Innovation Program
?) --------- Targeted Research Program
6 Industrial Innovation Program Demand
_/ [ ]
4/7\--------- Industrial Innovation Centers
S
Technical Support
Scientific Support
SCIENTIFIC
SUPPORT TECHNICAL SUPPORT

. Information Services
Academic Networks
. Core Labs
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Establishment & Updating National Information Databases

Scientific Journals Scientific Books
Database Database
< 60,000 (Library)
28,000 Books
G : Theses
Dictionaries Databage
2000 200,000 Title

National

Databases
Saudi Automated Bank
For Scientific Terminology Arabic Scientific
(BASM) Books Database

550,000 Terms 53,000 Title

English National Arabic National
Database Database
85,000 Docs 60,000 Docs

Information Services

'I..L\.ﬁl" il 6acld
ay =l aolall

=

pll) et e Mg
BASY)  Sowd Termiiueleg) Batn Bruts

International Databases (Availability & Accessibility)

Access in a Single Window

(One Click)

Access by Smart Phones

One
“Clic

30 000 Beneficiaries in One

Year

Service Within 24 Hours

i
s’ ScienceDirect

— <9IEEE
[@%E: Advancing Technology

for Humanity

ps  FroQues
physics
d!"b "\“' mxm
i’ v

INTERNATIONAL

0P Institute of Physics
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Core Labs

Core Labs - [Core Facilities are centralized, shared resources that provide R&D
community with access to cutting edge technologies, high end instrumentation,
technical support, advanced scientific expertise, consultation and training..]*

e MISSION -—mmemrmemeemmeeee ELEMENTS OF SUCCESS

. Achieve maximum possible utilization of KACST’
infrastructure and resources

+ Promote and catalyze multidisciplinary/interdisciplinary

R&D ; CLIENTS LEADERSHIP
EXPERTISE DEDICATED
PERSONNEL
o MOTIVATION & BENEFITS e
. Maximizing performance and competitiveness Core
MANAGEMENT/ Facility
- Greater efficiency related to equipment purchase, BUgL’:ﬁSS ERSE
equipment utilization, maintenance, and service contracts
*  Reduce/eliminate duplications in R&D themes, equipment IN-HOUSE
and staff FINANCIAL R&D
STABILITY PROGRAMS
MEASURES
«  Core facilities promote/optimize protocols for performing OF SUCCESS
complex research.
Core Labs
Core Labs
CURRENT KACST LABS
e KACST MAIN CAMPUS LABS  —=---mmmmmmmsy
1. High Performance Computing Facility

Cybersecurity Lab
Anechoic Chamber Facility
Genomics Core Facility

Scanning Electron Microscopy Core Facility

2,
3,
4
5.
6.  Petroleum Special Core Analysis Laboratory
7. Internal Combustion Engine Laboratory

8. Reverse Engineering Laboratory

9. Satellite Integration Cleanroom

10.  Mechanical Fabrication Workshop

11. Water Quality Laboratory

12. Mass Spectrometry Core Facility

13. Geophysical data analysis lab

14. Routine & advanced rock analysis lab

15. Mechanical Fabrication Workshop

----------------------------- SATELLITE LABS m=r-memremrmmreees
1. Certified Solar Panel Testing Laboratory (Solar Village)

2. Air Conditioner Testing Laboratory (Solar Village)
3.  Electronics Laboratory (Alorobah)
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Scientific Awareness

Scientific Support

Awards

SCIENTIFIC
SUPPORT

RESEA.Q
Cty

e o>
ch:”71!-"1(; AwARF—“‘;'

National Science and Technology Awards

~ THE PRIZE FOR HONORING INVENTORS AND THE GIFTED

The Prize for Honoring Inventors and the Gifted
was established by Ministerial Decree To
contribute to the development of science and
technology in and their research cutcomes in
support of the transition to a knowledge based
society within the Kingdom. To encourage and
appreciate distinguished inventors and the gifted
in the fields of science, technology and
innovation. To develop a spirit of creativity,
innovation, and invention, to motivate talents and
abilities.

»~— RESEARCH GRANTS ——~
~ /j
,—— TECHNICAL SUPPORT ——~
. s
a SCIENTIFIC AWARENESS
- Scientific Publications

Scientific Conferences
. Qutreach Programs

Youth Programs

T £
6j—ala
Oettig il s padl 0513
Uar9maolly (e piioll assdll
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Awards

National Science and Technology Awards

- ALMARAI PRIZE FOR SCIENTIFIC INNOVATION

o
. . . oncloll
Almarai  recognizes the importance of A|m“E.?Jui

participating in national development efforts by
supporting scientific and research societies. With
this in mind, Almarai has adopted the Almarai
Prize for Scientific Innovation since 1420H/1999.

Scientific Publications

Enrichment of Scientific Publishing & Arabic Scientific Content
http://publications.kacst.edu.sa

SCIENTIFIC BOOKS

{ = Authorship: 19
= Translation: 124

~ SCIENTIFIC MAGAZINES

| = Nature: Arabic Edition
| = Science and Technology for Teens
= Science and Technology

PEER-REVIEWED JOURNALS

Applied
plied Applied 2
) Water S Nanoscienc®

= 7 Journals on the Strategic Technologies
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Scientific Conferences

KACST hosts several international conferences in multiple strategic domains

SICAMT 2015 . Nanotechnology 2014

f
uf
el el

sBCTC 2015 KACST IT 2013

48 issues of "Nature: Arabic Edition", a leading scientific and global journal, which aims to publish the
best research reviewed by specidlists in the fields of science and technology, were issued

47 books about strategic technologies were franslated, to fransfer knowledge to the Arabic reader
More than 100 books were translated to provide a scientific culture
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3. Science & Technology
Research

el cllollduas
KACST ,141llq oglal)

@

@
]

KACST has strong capabilities across 10 research institutes covering all

major sectors

KACST institutes
Institute Areas of research

+ Renewable energy

Energy Research + Conventional energy
Institute + Electric systems

« Efficient energy systems

+ Water treatment and desalination
+ Membranes
+ Water resources management

Water Research
Institute

+ Satellites

+ Aeronautics

+ Remote sensing
+ Space exploration

Space &

Aeronautics
Research Institute

+ Electronics

+ Photonics

+ Robotics and intelligent systems
+ Sensors

Electronics and
Photonics
Research Institute

Cyber security

High performance computing
Algorithms and Complexity
Programing and applications

Information and
Communication .
Research Institute .

Institute

Medical &
Biotechnology
Research Institute

Agriculture
& Environment
Research Institute

Materials &
Nanotechnology
Research Institute

Nuclear Sciences
Research Institute

Applied Physics

Research Institute

Areas of research

+ Pharmaceuticals
+ Genomics
+ Stem-cell

+ Arid agriculture
+ Entomology
+ Environmental remediation

+ Petrochemicals

« Buildings material

+ Other advanced material (e.g. alloys)
+ Nanotechnology

+ Nuclear applications
+ Radiation applications
+ Irradiation applications
+ Accelerators applications

+ Condense matter applications
+ Quantum applications
+ Detectors and subatomic particles

More than 4,000 employees including researchers and technicians across all fields
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Technology Development, National Research Partnerships, and Human Capital Development

Science & Technology Research

SCIENCE &
TECHNOLOGY

RESEARCH

KACST established the Joint Centers of Excellence Program (JCEP) to support
collaborations with global academic institutions to develop talents, and with
leading industrial companies to enable development and innovation

KACST collaborations

I I I L NORTHWESTERN
I I UNIVERSITY

UNIVERSITY OF UNIVERSITY OF

CAMBRIDGE M %’ OXFORD

University of Michigan

UCLA® UC San Diego

®

A~ ¥ B a5 %
Opreicy 5 Caltech

Collaborations with global universities and Collaborations with local and global
research centers companies

(T e

) Ssusi Electricity Company Salne W
~/

& ANTONOV @@ DCNSs

—  HUAWEI

:
!

3
NSy
R
)

LOCKHEED MARTIN

.S

ABENGOA

hd A
Research Centers of Excellence

hd A

Research Institutes
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4. Innovation °

Dialae ¢l auas = "t ®
KACST a1illg oglel)

Technology Patenting, Start Up Incubation, and Innovation & Industrial Support

Innovation

~— TECHNOLOGY PATENTING —

=  Patent Office

.

/— START UP INCUBATION ~ ——

=  BADIR Incubator
*  BADIR Accelerator

- J/
INNOVATION & INDUSTRIAL
SUPPORT
=  Technology Development
,4'4'0[1 -._-,“@“Py = Technical Services
Aoy & NDY
SUPPORT =  SME Support
N /
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Technology Patenting

Innovation
~— TECHNOLOGY PATENTING
= Patent Offi
«© atent Office
AN
& -
QV'
A

g: ,— START UP INCUBATION ~—

=

2

T

Q

w )

- AN vy

_INNOVATION & INDUSTRIAL _
rd SUPPORT ™
4, >
Yo ol
k, A
ATiop g INDVS
SUPPORT
e J
Patent Office
Saudi Patent Office
e QBJECTIVES - pmTm— RECENT INITIATIVES e,
= Implementing the Law of industrial property fields that
are assigned to KACST. = Introducing IP into public education
= Filing and examining industrial property applications. + Registered patent attorneys and agents

Granting patents for inventions, layout designs of
integrated circuits, plant varieties and industrial designs.
Developing national databases for protection documents * Patent Information products
for industrial property fields that are assigned to KACST. ] o

Publishing documents for industrial property fields. A platform for the exchange of examination reports
Raising public awareness on innovation and intellectual
property

Intellectual property policy for research institutions

= Translation engine (Arabic- English)

E-filing System
Total E-filed

E-SERVICES |  @———-—— 1989 ° 2012 - 2014 Applications:

| - Complete
Reesbiins

12713
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Patent Office

Saudi Patent Office

3500

3000

2500

2000

1500

1000

500

PATENTS FILINGS OVER THE PAST FIVE YEARS

3266

2406
2232
2062

2016 2015

1350

2014

B Achieved Applications

[[] Application Filings

1043

2013 2012

Achieved Applications: granted, rejected, laps or first action sent

Patent Office

Saudi Patent Office

3000 A
2500 A
2000
1500 4

1000 4

PATENT FILINGS FOR SAUDI NATIONALS
OVER THE PAST FIVE YEARS

3266

2406

2265

1753

2015

2016

787

2014

M ~pplications Saudis
(institutions)

W Applications Saudis
(individuals)

] Applications non-Saudis

929
474
364 343
a1 5
2013 2012

PATENT APPLICATION FILINGS

INDUSTRIAL DESIGNS FILINGS OVER THE PAST FIVE

1200

1000

800

600

400

200

800

700

600

500

400

300

200

100

YEARS
1131
978 986
937
824
677
2016 2015 2014

[l Achieved Applications

[] Application Filings

716
658

B892

2013 2012

GRANTS FOR SAUDI NATIONALS
OVER THE PAST FIVE YEARS

763
595
561
603
484
513
E
2016 2015 2014

W Patents Saudis
(institutions)

W Patents Saudis
(individuals)

[[] Patent non-Saudis

233 213
23 =
2013 2012

GRANTED PATENTS
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Patent Office

Saudi Patent Office

TOTAL STATISTICS OF SPO UNTIL THE END OF 2016

e PATENTS ~ P INDUSTRIAL DESIGNS

APPLICATION APPLICATION
FILINGS FILINGS

ATENTS " ReGiSTRATIONS 4868

ACHIEVED ACHIEVED
APPLICATIONS APPLICATIONS

ACHIEVED APPLICATIONS 0, ACHIEVED APPLICATIONS 0,
PERCENTAG 82 A' PERCENTAGE 97 A

Start Up Incubation

Innovation

TECHNOLOGY PATENTING

/— START UP INCUBATION

=  BADIR Incubator
= BADIR Accelerator

N

_ INNOVATION & INDUSTRIAL
7 SUPPORT

4‘, v
Yo ol
Yanio g nouS®
SUPPORT
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BADIR Incubator

In an effort to develop an incubator system for emerging projects and to help in
creating jobs, KACST aims through BADIR program to create eight new incubators
and one accelerator by 2020

BADIR - Incubators and
I il
Accelerators LN 1N
kT et
SUPPORTED ENTITIES: N " o €N o
. botk :
tIE T Virtual Intelligence
(Incubater and Accelerator]
+ Riyadh Chamber Of Commerce ad &I aiGassim CHRICTAIMASEERET  tneypatorand Accserson
. afha -
. ) . AlBIr A Jawf
» Princess Nora bint Abdul Rahman 5 AT o T N
Universit Tabuk T shajnaliya oy TN
¥y Duba *Tayma Hail . Baqn * Hafar Bl
. . ’ ° ing Khaled Snestaon
+ King Salman bin Abdulaziz Alveln — Milary City
UniVerS Ity Um lajj == * \lMaim'ah l‘:!llu &
« Umm al-Qura University ad Daagimy | RVadh ) Ash Shargiyah
- o pl
- i Med . Har x &
+ Royal Commission for Jubail and ba®N " i e é_ bk
- Virtual intenigence
Yanbu s Zaim  Halaban Ash Sharglyah
. . R .
Qassim University T N o 5 e e snarayen
At Taif 0
« Wa'ad (Aramco) ot Juddah “ Karasin
Al Bahah ) > o
. _gerat s Sulayyil
< NOMD =
[F1. N
- Jeddah Chamber of Commerce Mo et ABha | haris Wushayt
/ ":J"" Ash Sharawah oot
" incubators —e
TN e}
incubaters planned for 2016 —_—
34 '\ [
b incubators planned for 2017-2020 —_—
[~23

BADIR Incubator

In developing its incubation model, BADIR began offering a suite of services that
were given on demand. Startup companies would choose and customize which
services they wanted and when, making BADIR a world class Incubator that is
recognized internationally among incubation experts.

Training Mentorship & Guidance

IT

Facilities & Infrastructure

J]L, Business Plans, Financing & HR

badir

SERVICES Accounting & Bookkeeping
Legal

Marketing & PR

Engineering & Prototypes Development

QOver the years, BADIR incubator was able to serve 200 Startup companies.

253



BADIR Incubator

BADIR program promotes the concept of entrepreneurship and transfers
technological and innovative projects to successful business opportunities

SAMPLE OF THE 200 STARTUPS IMPACTED BY BADIR

960 enwani _

- em  lelfmz ]l

&> IExist £ mgy
. @Sign i =Es

S A =

mori : iggss - -

yajooq e ja8

0 MRSOOL o

NOTANOTA

$ ACE
' ;?Z gmmw C%m%tl_{g

BADIR Accelerator

KACST perceived the pressing need of Saudi inventors to protect their inventors.
Therefore, the patents service office was established under the umbrella of BADIR
program, initiated to facilitate procedures for patent applications.

In under two years, the office has covered the costs of
2046 patent requests.

The office has also successfully corrected over 140 patent
————————————————————— requests through consultancy services presented to Saudi
inventors.

pl.
badir

Al ol ol
e Progeam for Technology

A total of 10 inventions have been supported through the
development and production phase.

6 training workshops were conducted by the office in the
field of intellectual property for inventors to develop their
skills and awareness into their intellectual rights and
duties.
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BADIR Accelerator

Entrepreneurship awareness was never overlooked by BADIR

EVENTS & ENTREPRENEURIAL
GATHERINGS

-ﬁl—u %
*Welana | i RIYADH GEEKS e

y .\.'lS.jg ..Ji Syl -
Startup weekend

B g e

. * L

STARTUP WEEKEND EVENTS

Innovation & Industrial Support

Innovation

-~ TECHNOLOGY PATENTING -~

—— START UP INCUBATION ——

INNOVATION & INDUSTRIAL
e SUPPORT

=  Technology Development
=  Technical Services
SUPPORT =  SME Support
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Technology Development

Services

IDENTIFYING AND
-~ FEASIBILITY STUDY P STUDY PATENTS —— e TRL ASSESSMENT

*  Afeasibility study to be done | | * P?:Etﬂn I?:C dST E‘rg{e;t ;
prior the start of any project | Wil be laentiiec and e *  This will assess the maturity
to examine its market ! i ! level of a technology project
viability

= Patents will have further
study for possible licensing

— MARKET SURVEY - LICENSING ~ —— v SPIN-OFF COMPANY .

*  Defining marketing
opportunities for each patent

= Developing an agreement

with a licensee to use a
certain technology

Creating a company to
exploit products or services
developed by KACST

and product developed by KACST

piellae clloll auan
KACST a181lg rogle

g K 'k'.'-’ '

AL ML i i

e

) EHIII
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Mr. Philip Yeo

Chairman of SPRING Singapore
ojgoleiw &uydohnio )
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Developing Human Capital For An
Innovation-Oriented Economy

(Singapore experience)
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Chairman, SPRING Singapore

with the mission of enabling and

growing Local Enterprises
especially Small and Medium
Enterprises

Developer , chairman and
advisor of a large number of
business corporations in the
different walks of life; medicine,
engineering, mining, industry,
information technology and
economic and social
development.

Received different awards

,merits and honorary Doctorates

from many governments,
agencies and universities
worldwide.
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Developing Human Capital For An

Innovation-Oriented Economy
(Singapore experience)

Presented by
Philip Yeo, SINGAPORE

Chairman, Economic Development Innovations Singapore
EDIS, www.edis.sg, 2013-to-date

Chairman, Standards, Productivity and Innovation for Growth
SPRING, www.spring.gov.sg, 2007-to-date

Chairman, Agency for Science, Technology and Research
A*STAR, www.a-star.edu.sg, 2001-2007

Chairman, Economic Development Board
EDB, www.edb.gov.sg, 1986-2006

Growth of Singapore’s Economy

TR 2016 GDP:
us$297 hillion
2016 Per
320 — e Capita GDP:
30 L - - First National US$52,962
w1l R \ X Technology Plan L 70
260 1 ' \ \ 1991
w0 1 : \ L 60 -
220 + by
o 2001 - L 50 o}
Bt g
> 160 T 20 ®
g 40 + 3
o 120 30 =N
100 - 1960 GDP: 8
g0 - US$0.7 billion L 20 5
60 - 1960 Per a
40 - Capita GDP: - 10
20 - US$428
0+ ¥ u . T t + t t + t t t + + + + t 1}
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

1960s 1970s 1980s 1990s 2000...

Labour Skill Capital Technology Knowledge &
intensive intensive intensive Intensive Innovation Based Economy

267



Asbar
World
Forum
2017

wloalljuwlsaiio

Phases of Singapore’s Economic Development

Knowledge
Jobs & Intensive
obs
= GDP Growth Technology
Intensive 2000s
Capital Knowledge based
Intensive 1990s AT
Skill Cluster One-North
B Developments: Development
Intensive 1980s Key Game Changer 200 hectares
Labour Creating Business
Intensive Parks: Twin En_gine Jurong Island
1970s of Manufacturing Petrochemical

. and Services
Industrial estates

1960s fringe of residential
towns

The First Industrial
Township

Jurong Industrial
Estate

v ——
= 4 T
A o s e i e —y

Guppy —0.03 meters
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International Guppies

MIT — __ Stanford

Materials Science Chemical Engineering
& Engineering (Shanghai)
(Malaysia)

Owt of bounds?

L
Stanford
Electrical Engineering
(India)

=

Recovery channel ‘

MIT
Bio Engineering
(Hong Kong)

Chemical Engineering
(Vietham)

Long Term Human Capital Pipeline

Evelyn Thangaraj

2005 A*STAR YRAP Scholar
from India

{currently PhD, Medicine,
Imperial College, London)

Le Ngoc Phuong Lan

2005 A*STAR YRAP Scholar g
from Vietnam - Gu ppies
2013 Pharmacy, University

College London

{currently PhD, BioChemistry,
University of Oxford) . <
10-14 yrs 15-18 yrs 19-23 yrs

Senior Young
Guppies Whales
24-30 yrs <35 yrs

\ YRAP & \ \ NSS(PhD) \ AIF
A*STAR NSS(BS
e : ) (BS) AGS AGS

" SINGA ' (Post-doc) /

Science ~ Science PGS
/ Awards

YRAP - Young Researchers Attachment Programme

A*STAR - Agency for Science & Technology Research

NSS - National Science Scholarship

PGS - Pre-Graduate Scholarship

AGS - A*STAR Graduate Scholarship
SINGA - Singapore International Graduate
Award

AIF - A*STAR International Fellowship

269



Building Up R&D Human Capital

Research Scientists & Engineers (RSEs) grew from 4,329 to 34,988 (between 1990-2015)

RSEs in the private sector grew more than tenfold from 1,363 to 18,816

40,000 1
|
35,000 i
I
30,000 i
I
25,000 I
|
20,000 1
|
15,000
10,000
_1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
M Private m Public
Manpower Growth Public Private Total 54% of total RSEs work in the
CAGR 1990-2015(PhD) 9.4% 14.5% 9.9% private sector
CAGR 1990-2015 (Overall) 7.0% 11.1% 8.7%

Source: Naticnal R&D Survey of Singapore (2015)
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Commitment to R&D

GERD, Gross Expenditure on R&D, BERD, Business Expenditure on R&D, and PUBERD, Public Expenditure on R&D

12,000.00

10,000.00

- 8,000.00

- 6,000.00

- 4,000.00

2,000.00

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
B Gross Expenditure onR&D  =——=GERD/GDP  ——BERD/GDP =——=PUBERD/GDP

Science & Research, Research,
Technology Innovation & Innovation &

National National Science &
Technology Science & Technology

Plan Technology Plan Plan 2005
(1991-1995) (1996-2000) (2001-2005)
$5 2 bil $5 4 bil $% 6 bil

Plan 2010 Enterprise Plan Enterprise Plan
{2006-2010) (2011-2015) (2016-2020)
$5 13.9 bil $5% 16.1 bil $$ 19 bil
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Innovation Capital (BMS)

Licensing Licensing Revenue ($'000)
2500
2091
2000 -
1500
1097 1052
971
1000 845
500 -
7
Al . mEm 0
2885888388888 ¢8¢ S 8 3 &8 88 & & E B

Trend of Patent Filing vs Patent Utilisation Rate

120

8 106 108 103
7
6
5
4
3
2
1
0 -
N S W W N0 OO0 - NMm S N W w o O =H o ®m < i o
B Number of Patents Filed Patents Licensed

Nurturing a Talent Pipeline of 1,500 Singaporean PhDs

A*STAR has awarded close to 1,500 Scholarships to develop Singaporean PhD
talent since 2001. Over 700 scholars have completed their PhD/ postdoctoral
training & are contributing to Singapore’s Research, Innovation and Enterprise
(RIE) ecosystem

Dr Jonathan Loh Yuin Han
Institute of Molecular

Technologic
AR Intemational Fell

!
holarship Recipient

Dr Seah g Hwee
Patent Examin

ronics
ip (PhD) Recipient
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Scientific Career Development
Scholars Contributing to Industry

Young Entrepreneurs

Gideon Ho

IF 2003

Chief Commercial
Cfficer, Histelndex
Co-founded Histolndex
{spur off from A*STAR),
providing staindree, 30,
guantitative imaging
solutions to visualise &
stage fibrosis

Tan Swee lin
AGS (NUS) 2005
Founder, Clearbridge
BioPhotonles & Technical
Director, Clearbridge
Accelerator

Co-founded Clearbrivge
Biophotonics (spun off
from Caltech), providing
fast-speed imaging
solutions to biological
(tissues R cytology)
satnples

Donny Soh

AGS (0) 2005
Founder, 9 Degrees
Freedom and
Taticalabs

Developed a device
with 30 motion
sensars to collect data
ona playet’s tennis
stroke or golf swing

wloalljuwlsaiio

Building up SME Capabilities via T-Up

Zhuo Lihan
Research Scientist
2013 Teo Yin Nah
Chief Technology NS§ [PhD] 2005 Ho Wen Gf
. NSS (PhD) 2005
Officer,, Mirkes T-Up: lllumina

Senior Scientist

Co-founded Mirkes
(spur off from
A¥STAR), developing
microRNA
technologies and
diagnostic applications

Scientists Contributing Expertise to Industry

| Yar Kar Peo
: NSS (PhD) 2001

=

— ST Electronics

 Principal Engineer,

Tanu Kustandi
AGS [NTU) 2003

Joined Procter &
Gamble after working
in IMRE

* Worked inI2R

= Heads digital comms section in
Electronics

= Curpert work: Digital eormen.
aspect of satellite systems

Charn Tze Howe
AGS (0) 2005
Staff Scientist,
Fluidigm

=

DHrects a cross-functional
team to develop complex
genornic analysis
platforms from
conceptualisation to

ST

T-Up: Lightstone Ventures
Singapore

Leading LSV's Singapore-
based efforts, and evaluates
new investrnent
opportunities in the
biopharmaceutical and
medical device sectors

Low Yen Ling
NSS [PhD) 2002
RED Site Director,

_Ai

{

Lin Zhaoru

NSS (BS-PhD) 2002

T-Up: Vivo Diagnostics Pte
Led

Currently seconded to Vivo
DHagnostics, working on
validation ard development
of the SME’s 1% product -
nor-invasive test kit for
Hard, Foot and Mouth
Disease (HFMDO}

Abbott Nutrition Asia-

Pac Centre

= Opportunity to work with
industry while in SICS

+ Current work in Abbott
Nutrition focuses on bealth
products & diet

a

Lisa Cel

NSS (PhD) 2004
Scientific Director,
Aslan Pharmaceuticals

-
Check Chit Fang

NS5 [PhD] 2001
Principal Irvestigator,
IFOM-p53lab

Appointed by ltaly'sFIRC
IFOM to head their 13
international outpost in
Spore

product launch

Scientific Career Development
Scholars Contributing to Public R&D

Young Scientific Leaders Heading Research Labs

Wan Yue
M55 (B5-PhD) 2003

lunior Principal Investigator, GIS
= GIS Fellow

= 2014 Branco Weiss Fellowship
= 2015 Young Scientist Award

Academic Positionsin Local Universities

Ha Ying Swan

NS5 [PhD) 2002

Staff Scientist, BT

* Setup & leads
Metabolomics Group

2

Jenathan Loh
AGS (NUS), PDF 2003
Principal Investigator, IMCB

= 2009 Young Scientist Award

= 2010 A*STAR Investigatorship

= 2010 5'pore Youth Sward (S&T)

= 2012 TR35 @ 5'pore

= 2015 ICI-TOYP 5 pore Merit Award

Yap Ghim Eng

BG5S [NTU) 2004

Scientist & Deputy Director,
AFSTAR Data Analytics loint
Laboratory, 2R

Partnership with S5ingTel loint
Lab contributed to their
analytics spin-off DataSpark

Ho Han Kiat

NS5 (PhD) 2000
Assoc. Prof, Dept
of Pharmacy, NUS

Melissa Fullwood

NS5 [B5) 2002

M55 [PhD) 2006

Asst Prof, Yale-NUS College
loint Principal Investigator, IMCB
i lunior Principal Investigator, C51
= 2009 L'Oreal-UMESCD Singapore for Women in
Science Mational Fellowships

2010 Lee Kuan Yew Post-doc Fellowship, Duke-
MUs GMS

2010 GE & Science Regional Prize for Young Life
Srientists

2013 MRF Fellowship

= 2014 Young Scientist Award

= 2015 ICI-TOYP 5'pore Honaree Award

=

M,
Quek 5u Ying
NS5 [PhD) 2002
Senier Scientist, IHPC
Asst Prof, Dept of Physics,
NUs

= 2013 MRF Fellowship

luliana Chan

NS5 (BS) 2002

M55 (PhD) 2006

Asst Prof, Div of Bioeng,
School of Chem. &
Biomolec. Eng., NTU

= 2010 S'pore Women's Weekly Great
Women of Our Time Award (5&T)

= 2011 L'Oréal-UNESCO For Women in
Science Mational Fellowship

= 2013 singapore Youth Award

= 2015 Class of Young Global Leaders by
World Economic Forum

Vincent Tan

M55 (PhD) 2008

Asst Prof, Dept of
Electrical & Computer
Eng., NUS
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Singapore’s Research Infrastructure

| NANYANG
Y UNIVERSITY

Nanyang Technological
University .

Tuas Biomedical
Park

National University
of Singapore

Duke-NUS
Graduate Medical
School

Science Park

one-north: Biopolis — 18 ha, Gross Floor Area: 341,000 sq m

Home for Biomedical Sciences Research

Biomedical & Medtech

A Promise for Life
®
D NITTODENKO

6 INVITROCUE Panasonic ’

BIOMERIEUX
ABELTA

A*STAR
SOLVAY : :
A anmreoese 1] lUMING

NEC
necAswprcirc () Abbott

Denka

Food, FMCG, &

% Nestle ancesw

QUPOND  oaves

X
) | i
P &G |ngr:3di0n

TATESLYLE @ MAN E'M
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one-north: Fusionopolis - 19 ha, Gross Floor Area: 494,000 sq m

Home for Science, Engineering, Infocomm & Media

N :

.

Science & Engineering Infocomm & Media

NEC avaloq oo | | oRAce & @ FOX

essential for banking Garcna  UBISAGFT

A*STAR

mann+  HITACHI dyson {\ AUTODESK

HUMMEL

ectrox  Canon m FUﬁTSU Lo & S (TS HI |

one-north: Mediapolis — 16 ha, Gross Floor Area: 104,000 sq m

Developing more space for the Infocomm, Media, Science and Engineering industries

An Active Media Ecosystem

Broadcast & Production Services Content Providers
j O
INFINITE [~
studios ASIAN
audiophiles OI’QVO Tour
- Rewind NAMCO M
\GLOBEOAST DEROFLEX TN e o mediacorp SPORTS
16
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New Singaporean PhDs @ One-North

F |
SR | T‘TZJ
A*STAR
National Science

. Stanford
C:mbrldge Developmental _ Cambridge
L. Chemistry Biology Medicine/PhD
5 Pro '
3
Imperial Cambridge
B College Natural Science
Chemistry Biology
ifthmounmy BSC BSc

A'STAR i
A'STAR

[ Scl?or;?‘slﬂe International
P g Fellowship

NUS NTU Stanford

: . fo - Imperial College Harvard
Blf)medu:al Bl(')logu:al Genetics London Stem
Sciences Sciences PhD : cells

Cancer Biology
PhD BSc PhD Post-Doc

New Singaporean PhDs @ One-North

SCIENCE. 1 SCIENCE
SEE THINGS SEE THINGS
DIAFERENTLY DIFFERENTLY
Princeton |
University, - University of
Molecular North Carolina
Biology at Charlotte
BSc Optical Science
Post-Doc
Harvard
Biological
Sciences |S%
PhD ==
University of  Rockefeller NUS Karolinska
Wisconsin- Immunology Life Sciences  Institutet
Madison, PhD BSc Medical
Push the frontier wih ! Bacteriology Science
3 ::nr-r-l mysteries with PhD

BSc !

ucs Duke
Electrical
Engineering @ o NUS
and Computer Stem cell
Science g PhD
BSc University of °
Wisconsin- - MIT

MIT Madison @ stem cell
Electrical Medical i “t - Post-Doc
Engineering Biology

T — PhD PhD
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SPRING (Standards, Productivity and Innovation for Growth) :

Enabling Startups through STARTUP@
| st M Gam
' | [ starTUP | | ‘

STaRTwe STARTUP

Support incubators in high-
growth potential sectors

declout S
Investments VENTLRE LAB
i ™ B
@+ Trendlines T2 ees

Medical Singapore

Support local first-time
entrepreneurs through
accredited mentor partners and
grants, support local/foreign
startups through startup

com pet|t|ons

VELOCITY @ \%% LNM >

:::::::::

STARTUP
TALENT

Support startups to attract talent

* Entrepass
+ T-UP -
* SME Talent Programme with ACE

STARTUP
TECH
Support early-stage Proof-of-
Concept (POC) and Proof-of-Value
(POV) for high tech startups —

Cl};) Airlo  TINYMOS

EQUITY

Equity co-investment in
Singapore-based tech startups
with innovative products,
capped at S4M.

zoplm (D it Value:

Fxit Value: 2 US$23 mil
US$30 mil @ Acquired by
Acquired by Tajseed (2013)
Zendesk (2014)
Exit Value:
US$10 mil
tenCube Acquired by

McAfee  Meatee 010)

SPRING: Equity Financing for Startups

Co-Investment Approach

SPRING

\ /

Smart Capital &
Value-add

\V4

Start-ups

Our partners include...

jungle

N

Clearbridge BSA

Programme

STARTUP

Strategic Partners

General tech start-ups
seeking early stage
investment for initial
expansion / growth

Co-invest up to

SG$2.0M
(~USS$ 1.45 M)

wavemaker

%%/j ¥ zicom

EQUITY

v

Tech start-ups in deep
tech/emerging sectors*
raising 1% significant
round of investment

Co-invest up to

SGS$ 4.0 M
(~USS$ 2.9 M)

*E.g. Medtech, Cleantech and Advanced Manufacturing, Artificial Intelligence

MEDE TEQH

ALLIAN
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SPRING: Examples of Supported Startups

* SPRING has supported more than 500 startups through grants and/or equity co-investment.
* Following are some promising startups, in the medtech and engineering space, supported:

-
ll
HISTOINDEX

* Enables automated, quantitative
stain-free pathology imaging
through multi-photon technology

* Securing world’s first FDA approval
for fatty liver diagnostics.

Invested by SG Medtech VC Zicom

MRXES

A*STAR Spin-off. Enables early
cancer detection through detection
of novel miRNA from blood
Partnering with J&J to develop
biomarkers for diabetes; with
Jackson Lab to build tumor miRNA
panel.

Collaborating with Harvard Medical
School to set up diagnostic lab.

acm

BIOLABS

= Artificial cell membrane (ACM) platform
that rapidly produces and hosts proteins
in a native-like environment of synthetic
polymers.

* Invested by Nagase and San Pacific
(investment arm of Erber Group)

Dyna

Developed patented free-form lens
technology for higher-quality photos and
videos both inside and outside the
mobile phone.

+ Discussing deal with major handset
manufacturer

. - 3 -
rotimatic. {(—74§

L 5

Kitchen robotics company that has
developed an automatic roti maker; can
also be used for wraps and other dishes.

Zimplistic secured a significant growth
round from SG and German VCs in 2015,

JR—

TINYMOS

—_—
Easy-to-use, lightweight astronomy camera
for low light environments. Integrated
hardware design and image processing
software to achieve ‘professional” quality.

Raised US$100,000 on Indiegogo in just a
few hours.

SPRING: Efforts to encourage more MedTech spin-offs

Attract smart intermediaries & corporate partnerships

<> Trendlines ( ) LIGHTSTONE

VENTURES

& zicom @

THE
FOUNDRY"

WMMD‘H qumm

7 . U . &
Jglibeigse %l ST Kinetics

4

JsY Accuron

Technologies

TEVA

(9 MUFG

Develop Translational Infrastructuh

Experimental
Therapeutics
Centre

Experimental
Biotherapeutics
Centre

Drug
Discovery &
Development

Diagnostic Development Hub
A*STAR

"Cambridge
Consultants

INTELLECTUAL PROPERTY TRANSLATION
ENGINEERING CENTRE

/

/

-

Deepen Engagement with
Clinical Clusters
NUHS NuH NHIG e

Nazio
Health Syste

SlngHeaIth \‘ gzizgél Hospita

Q’ o®

National TanTock Seng
(/' Healthcare )

Group

HOSPITAL

277



SPRING: Accelerating MedTech Commercialization

Forging success via multi-stakeholder collaboration
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ﬂ ETPL i A
e I '.' Securing world’s first SingHealth
Development Hub l FDA approval for fatty

HISTOINDEX " Jiver diagnostics. __y//i
.". New Standard | New Life
‘.. IPTEC . . Singapore

(Subsidiary of Zicom)

Product Development &
Translation know-how

Investment & Commercialization
know-how

JTC LaunchPads

JTC LaunchPad
@ JID

>

Jurong Innovation @

District

by \\
WO NANYANG

9 IR
7

=

278

General Hospital
SingHealth

Clinical know-how &
Partnership
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JTC LaunchPad @ one-north

8 56,000 800 53
Blocks Sgm Startups Enablers

JTC LaunchPad @ one-north

BUILDING
NETWORKS

and Fostering a
Collaborative
Community

JTC in partnership with

a action ACE and Timbre+
wcommunity for
entrepreneurship ’ \

Meeting Rooms |
& Event Spaces |
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JTC LaunchPad @ JID — 0.3 ha, Gross Floor Area: 5,400 sq m

Completed Jun 2017

Prototype Workshop Shared Meeting Rooms

Growing an

of deep
tech startups in
cleantech,
advanced
manufacturing and
engineering sectors

Startup Units Café and Event Zone

KSA
VISION 2030

3 PILLARS

= AVIBRANT SOCIETY

= A THRIVING AND DIVERSIFIED ECONOMY

= AN AMBITIOUS NATION

3 SUGGESTIONS :

* INVEST IN KNOWLEDGE-ORIENTED

- INVEST IN INNOVATION-SUPPORTING | INFRASTRUCTURE

HUMAN CAPITAL

+ INVEST IN YOUNG

ENTERPRISES

(START-UPS)
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Al Al oo WILATYI o s )
Jlocll6)lay

—¢hgiwdAa i) Gl gylayl gy oll
WjlodaJlgelaiga
d_o\M=JlA joiig LAl MO0 \jjl_LLLLLU"' il

Wlinglgiaill 69 o)l dyjlaill
Aabl
Lol o\l dunyilyi wl A @ig oon
Joa Jlo—odig_wolwday il
Agolaiaiwyl
oledapih 50 & oW dgJAadiyJoc
ela uo Loyl alioll po i &yylilio
gtarget :Aualaiwyldyailvlolsl
LA JIHS igigo JIHn wouy J &J
dylailld_ol=llj 410l () Ha o
hy AT led o=llgdiidi nioll
Mr. Anand Vengurlekar q‘“’;m'fp‘:'ggmwm b'm‘ijww;
Jlocll 8)15] Lo Wi loll QU $a12iill yaoll Gilallol ehlodyls
dula Lo dyjlaill WloMJlg LULAIYI 6)1a] ULLS)g G 63-0J o9l 120 JoC i rdgll (09
| NSEAD Ul

Head of Communications at INSEAD
Business School.

Former Managing Director of Stoke -
Copenhagen, Denmark.

Consultant in innovation and global
brand implementation and in emerging
technologies

Designed and implemented brand
strategy for Samsung in Scandinavia.

He worked closely with 50 companies on
product development projects, including
consumer brands: target J & J Pepsi,
GM, GE,

Director (LEGO) of the Future Brand
Center and working on future scenario
planning and brand implications and
product development

At Sony, he is a European director for

nine years
oLl cuiyiil
Implementation of Innovation INSEAD
.

The Business School
for the World®
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) GE imaogincton al work

l - Massachusetts
Institute ot
Technology

<S§P‘

CHASED 7/»
Mahindra

NO\/\PTI\ M

Um!lww

TARGET.

"

on

Family of Companies

@ ENCINER NG P"‘
ESINEERAY :

UNITED STATES.
POSTAL SERVICE

nne pharmaplan®

PRE-SEED & SEED AT WHERE BLOCKCHAIN CONVERGES WITH OTHER

DEEP TECH

S A

Al, VR / AR, 3D PRINTING, IOT,

ROBOTICS
EMBEDDED INDUSTRY 4.0 SMART CITIES
SERVICES
Fintech 7 Supplychain j ERP v Mobility
Insurtech 7 Production &Design ¥ Energy
Lawtech 7 M2V commerce v eGovernment
Regtech 7/ Autonomaus Rabotics v Security

<, <, <, <,

HEALTH

Pharma
Insurance
Diagnostics
Services
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Decentralised Organisations (DOs) Decentralised Autonomous Organisations (DAOSs)

Decentralised Applications

Healthcare Manufacturing Real Estate Media HR & Recruitment
eeos [l Z [ eeon pO BONEE EER @ Ppost e HreNatch
Decentralised Middleware
Interoperability Protocal Industry Protocols Data Verification Data Exchange Asset & Value Exchange
c.@'smose . L=D3ER " factom © - Ly sugure E U bl

Decentralised Infrastructure

P . " " st Databa: Consensus
@ " gy | [eniy s | S g | e || & R
ot & & Slocan 4 BIGCHAIN (=)

anand.vengurlekar@insead.edu

History of Ideas

Technology Branding

285



Leadership for...
...the internet of things

Next 45 Minutes

» First revolution of things

¢ Second revolution of information

» Convergence, the next revolution of the ‘internet of things’




Asbar
World
Forum
2017 2017 ol dawll

wloalljuwi saiio

Mark Twain

“History

does not
repeat itself
but it
rhymes”

287



The ‘West’

1500 -10% of the world's territories and generated just over

- 409% of its wealth created

1913 - 60% of the territories

- 80% of the wealth created

Oirats Khanate
(East Mongal)
Shavbanids | .-
(Bt ) | -Chapatal Khanate -
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Ming Dynasty

"One of the greatest eras of
orderly government and social
stability in human history”

Edwin O. Reischauer, John K.
Fairbank and Albert M. Craig

Some Key Areas

Competition Consumerism
Medicine Work Ethic
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Competition
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First Stock Exchange

A ‘company’ becomes its
own identity independent of
the owner or subscriber

A bond from the Dutch East India
Company

7 November 1623
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ZUNFTWAPPEN. L.

Guilds

A closed professional
community
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University of Bologna University of Oxford
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Work Ethic
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Industrial revolution

I The Great Divergence
GDP per person, 1990 constant §

w— Britain 25,000
=== Netherlands
== Japan 20,000
India
=== China
15,000
10,000
5,000
R e L R R R

1300 1400 1500 1600 1700 1800 1900 2000
Source: Maddison Project
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School establishments in Great Britain before 1860

300
200
100
(o]
o] o o ]
OO '\(’3\ \b\ '\\ {Ib\
] " - 3 E R|
i OO QO 00 OO SQUARE
L Ny K ) MILE
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Medicine

297



Asbar
World
Forum
2017

wloalljuwlsaiio

Johann Peter Frank

¢ Social medicine

» Vollstandigen medicinischen
Polizey (1777-78),

e Using statistics to establish
the importance of public
health
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Consumerism

&

WEDGW 00D
ETRURIA.ENGLAND

REN°198754]
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25 Countrles —— .
6 million visitors (1/3 of the populatlon of Uw

e '\,‘Z/}ﬂ' ,1

AR
L AT L B
e am -l
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1889 s
35 Countries Y-
32 million visitors

The need for energy
The rise of ol
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(n -
W0 -
Hydroeledtric
Power

ZJ -

Nuclear

Electnc
10 - Powver
0

T T T T T g y
1650 1675 1700 1725 1750 1775 1800 1825 1850 1875 1900 1925 1950 1975 2000

Petroleum

Hydroeledric
Power

Nuclear
Electnc
P ower

5 1200 1825 1850 1875 1900 1925 1950 1975 2000
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Industrial revolution

l The Great Divergence
GDP per person, 1990 constant §

we= Britain — 25,000
» Netherlands
== Japan 20,000
India
=== China
15,000
10,000
5,000
——
........................................................................ O
1300 1400 1500 600
Source: Maddison Project
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Tokugawa Shogunate
1600 - 1868

Rangaku
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@

Emperor Meiji
‘Enlightened Rule’

"Knowledge shall be sought
all over the world, and
thereby the foundations of
imperial rule shall be
strengthened”

Shimazu
Nariakira

"If we take the initiative, we
can dominate; if we do not,
we will be dominated...”

“...We will throw open our
doors to foreign
technology."
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“Japanese spirit,
western things”
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OFFICIAL GUIDE /-
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Yves Carcelle

INSEAD’73, Chairman & CEO Louis Vuitton

Part One

“History
does not
repeat itself
but it
rhymes”
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Part 2
Age of information
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120,000,000 landings
(all at the same time)

Mainframe

Workstation

mE mme-scale

- Sensors
S0 o gl
<>3 Computer \E\:@/
" Personal
10 Computer

10° 1 _ _ ' . Sma_rt Phor}e
1960 1970 1980 1990 2000 2010 2020

Year
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Nicholas
Negroponte

MIT Media Lab

‘A piece of
information can
exist in more
than one place
simultaneously’

20 1 7 This Is What Happens In An

facebook
Google  opgo00  16mition  YoullllH
Logins Text v
3.5 Million Messages 4.1 Million
Search Videos Viewed

NETFL'X Queries
70,017

Hours 342,000
Watched Apps Downloaded
°
$751,522 46,200
Spent Online O Posts Uploaded Instagnan
1.8 Million
; 452,000
PRI SE(ON DS Tweets Sent i
Created 3 P
o
ploocg, 990,000
Glfs Sent via Swipes
Messenger a
- tinder
New Accounts 7:7?’1’”{':’;:["
Created :

50 40,000

Linked Voice-First Hours v
m Devices Shipped  Listened M Credted By
W @Lorilewis

Anagon £choO I ¥ @OfficiallyChadd
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DIGITAL IN SAUDI ARABIA EY
A SNAPSHOTOF THE JUNTRY"S KEY DIGITAL STATISTICAL INDICATOR
TOTAL ACTIVE ACTIVE SOCIAL MOBILE ACTIVE MOBILE
POPUILATION INTERNET USERS MEDIA USERS CONNECTIONS SOCIAL USERS

we we we we
are are are are
social social social social

31.86 20.29 11.00 57.58 10.00

MILLION MILLION MILLION MILLION MILLION

URBANISATION: 83% PENETRATION: 64% PENETRATION: 35% vs POPULATION: 181% PENETRATION: 31%

.IDENTITY ' F
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|

Trigonometry

McKeague
Turner

—
b
3
» P
: reailge -
)
€
o
z
Statistics: Sample Variance
Sae: 12.13M8
Oownload Completed OKS
AGt
Mortgage-Backed Securities |
Sze: .18 M8
Downioad Compieted
GMAT: Data Sufficiency 4
Size: 7.5 MB

American Fletcher National Bank 67
and Trust Company NO
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Convergence

Things and information
combine through blockchain

. Everyone will have an unhackable identity that cannot
be impersonated

. Everything will have an identity and its own Al

. Transactions of any kind will not need a central authority
and be impervious to fraud
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s
LY a4 y
;O: Martha Neighbor
)
Surplus physically flows from -
Martha’s surplus production is Martha to neighbor
converted to energy credits
Smart meter Traditional meter
Surplus production Surplus consumption

Nt

Consumers can choose where to

ouy renewables from

Energy credits are traded Microgrid Local Transactive

k ; Renewable provider
based on smart contracts Microgrid P

P2P market Production
Ethereum blockchain

Source: Transactive Grid

Your home becomes a money making ‘company’ with its own identity

Work Ethic
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Top mounted LiDAR beams 1.4 million - —— _— There are 20 cameras looking
laser points per second to create a 3D for braking vehicles, pedestrians,
map of the car's surroundings. and other obstacles.

~ Antennae on the roof
rack let the car position
itself via GPS.

e
A colored camera puts LiDAR - ﬂ

map into color so the car can
see traffic light changes.

ADVANCED
TECHNOLOGIES
C(ENTER

LiDAR modules on the front, rear, and sides & A cooling system in the car makes sure
help detect obstacles in blind spots. everything runs without overheating.
SOURCE: Uber BUSINESS INSIDER
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Autonomous cars will generate huge economic benefits U.S. market, non-exhaustive

Syt ll Total savings from
dllfelal accidentavoidance

3158 AUtonomous eyl Increased productivity
billion cars lolal olllilelal from autonomous cars

savings:
$1.3 trillion

Fuel savings from SN $138 Increased productivity
avoiding congestion Wl olllife]lsA¥ from congestion avoidance

Fuel savings

Source: Predictions for U.S. market, Morgan Stanley research, 2014
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Medicine

8P s trenging




Asbar
World
Forum
2017

wloalljuwlsaiio

322



Asbar
World
Forum
2017 2017 Lol Yol

doall il saiio

Traditional Decentralised
coverage system coverage
system

Create your own (global?) guild

323



Asbar
World
Forum
2017

ool juwl saiio

Smart Contracts

Option contract written as
code into a blockchain.

Contract is part of the
public blockchain.

® O
e
Parties involved in the
contract are anonymous.

QI

Contract executes itself

when the conditions are met.

Happy Hustlin’

Smart contracts - simple to complex

Digital Smart right Basic smart
value and contract
evchange bligati

A Family member
sends some bitcoin
w another family
member

Simple

Distribured
autonomous
business unit

Unitof a
corporation issues
its own bonds, and
‘buyers monitor
payments via a
shared ledger

AL

Regulators use blockchain to
keep an eye on contracts.

https://codebrahma.com

Distributed Distributecd Distributed
autonomous autonomaus aufonomous
organization government society

Create your own mini industrial revolution
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Education
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/ You create your own

‘classroom’

Questions for

Innovation
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What is this!?
(~ OOO0O
© ©
What’s the Question?
(a OOO0O
©) © ©
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Questions for Leadership
In the internet of things
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Oslo City ‘Sandbox’

p
o
GOV PORTAL CITIZEN PORTAL CARER PORTAL
R enment L = @B ‘For Direct Car
L | Mal L

Government i 4
Sources

- Researct
DATA BANK — | GB i

o\

58 3 Core Ledger of Data

Pathway
v ) ) — E—Qﬁ

Management

Access &
Consent Management
(GDPR-compliant)

10TA
Distributed Ledger

Healthcare
Providers

| i

1 I

! P, Vicpac

I f@ﬁ i (A » y /=~ Disease
I ane 9_9 : N v v :}A Registries
}

1 ]

Distributed Data Store

_______ Data
nteroperability

-
’ ID Management 1

I
\

Patient-Generated |
Sources

| w Db N Dqlwcy'
:. ) N J 3l Design

Termi ging standards
(SNOMED-CT, [HL7 v2/CDA/FHIR,
LOINC etc) XDS)

Information models
(openel

Questions for Competition

How will KSA companies use 4D Technologies to leapfrog
the world, and in which industries?

How will the government drive competition and at what
level?

Will encouraging entrepreneurship be top-down or
bottom-up?
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Questions for Medicine

How far to go to between socialised medicine and
individual control?

Will virtual communities be encouraged for insurance and
services?

Will the national identity system also be incorporated into
devices and incentives/requirements?

Questions for Consumerism

How will KSA strategically learn from other countries
creativity while protecting its own unique spirit?

In which consumer categories will KSA create products &
services that the world will be delighted by?

How will the Kingdom create a unique place in the world
of products and services?




Questions for Education

How does KSA wish to build on young people’s digital
expertise & drive to further the education system for the
next industrial revolution

VWhat national standards®?

How will local institutions adapt or promote to a

potentially global audience?

How will individuals control their own educational path?

Questions for Work ethic

If cars, machines of alf kinds become
autonomous economic agents, what will
represent ‘work’ for a KSA citizen?

Decentralised Organisations (DOs) Decentralised Autonomous Organisations (DAOs)

Decentralised Applications

Healthcare

-
+ patientory - R

Manufacturing
@AERON ’

Real Estate

o [

Media
@ # poet

HR & Recruitment

Decentralised Middleware

Interoperability Protocol

casmose .

Industry Protocols

Data Verification

factom ¢

Data Exchange
A augur

Asset & Value Exchange

B U L

Decentralised Infrastructure

‘ Processing -
v -

Identity & Reputation

((((( ot

Storage

o ATh
by

Filecoin

Database
BIGCHAIN

Consensus
© Blchd

T
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Pro. Ignacio Gafo
Professor of Marketing
Associate Dean, Global & Executive MBA
Programs at IE Business School
IE Ayl o Aagoiill é)layl piualo dolH Hao
Wiliw] — JlocVl 612y
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Professor of Marketing and
General Management and
manager of the Global &
Executive Master Programs at IE
Business school.

Considered by the Economist as
one the top 100 business
professors in the world,

Has an extensive experience as
keynote speaker for Companies
both in Marketing Strategy and
Change Management

& business
W7 school
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The Relationship between
Education & Innovation

How is
Education
doing in
terms of
Innovation?

The Higher Ed Learning System

BASIS

RULES of the GAME

EDUCATION PROVIDERS

LEARNING OUTCOME

The Higher Ed Learning System

Learning Experience

Universities Rulers
Context Restrictions
gtudents_ Desired
O”_‘F’a”'es Outcome
Society
Must have Enablers
New players Ed Tech Suppliers

Learning Output: PERSONA
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The BASIS

Students _
Companies ~ Desired
Society QOutcome

The STUDENTS
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The STUDENTS
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e

.

Doing more important than knowing

Trial and Error

.

Low boredom threshold.

Visual learning.

Nonlinear learning

L

Collaborative learning.

eld & Honore (2010) Generation Y and Learni

ng, The Ashridge Journal

COMPANIES & DESIRED OUTCOME

KNOW 5.6 Top 10 skills

[

2020

8c

QOPNOOALN =

Complex Problem Solving
Critical Thinking

Creativity

People Management
Coordinating with Others
Emotional Intelligence
Judgment and Decision Making
Service Orientation

Negotiation

Cognitive Flexibility

p g

Source: Future of Jobs Report, World Economic Forum
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The RULES of the GAME

Context Restrictions

Must have Enablers

The CONTEXT

L s
—_— e —

7:—"’__.,- —

-

S —
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CONTEXT & RESTRICTIONS
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Projected Digical transformation by industry through 2020

Total Digical disruption through 2020

Fastmoving

Middle-ofthe-road

Slow-moving

M Today M Incremental through 2020 T }Potential change limited by regulatory, legal, efc.

The rankings are based on examination of more than 300 companies engoged in Digical projects, plus additional industry interviews. We calculated relative levels of disruption
based on our review of value chain impact and importance both today and in the future—that is, which segments of the value chain are most imporfant fo success in that industry
and how much disruption has occurred and will occur in those segments.

Source: Bain / Leading a Digical Transformation — June 2014

The EDUCATION PROVIDERS

Universities Rulers

New players Ed Tech Suppliers
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The UNIVERSITIES

Drivers:
Faculty: Resources:
Research vs .
Teaching Researchers Decreasing
Pedagogy: Content: Control:
Not there yet Siloed Limited
Applied Learning Innovation:
Technology: Spaces: : ‘
LMS Blended? Questionnable
The RULERS
State Market :
recognized recognized Fgglfﬁfsigﬁggl
titles titles
Accreditation Online Coursera
Bodies certifications Specializations
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The LEARNING OUTCOME

Learning Experience
Universities Rulers
Context Restrictions
Studentg Desired
Companies
. Outcome
Society
New players Ed Tech Suppliers
Learning Output: Persona
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Innovation
Wanted

The BASIS

Students _
Companies ~ Desired
Society QOutcome
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CORPORATE MASTER in DATA:
Notre Dame with AT&T

LIBERAL ARTS MEETS MBA

|E BUSINESS SCHOOL AND BROWN UNIVERSITY PARTNER TO LAUNCH AN EXECUTIVE MBA PROGRAMME
THATAIMS TO DEVELOP HOLISTIC MANAGERS, ENTREPRENEURS AND LEADERS WITH A GLOBAL VISION
OF MANAGEMENT. MALINI SEN REPORTS

usiness School In Madria, Spain sng Brown
s © two academms

hoc a 15 &
together i instead 10 bring 8 non-buSIness perspective

cruical quomions Acting senior Maragers nio
meni education. I's Dot oaly Browns excrs
lence (5 1iberal arts, (he Bumaniies, soctal

e URIversitys strong commiiment

ceter facuity from bow
rating Wmding management think
pecatves fom the numan!
g and 1ie actonoms. T
a unique Interdis:
2. and was specificaily Geveloped b
members from 1% and Brown © hep
Gxcei i an ever more complex ARG chamlenging

r1 facetoface permas wih

through ihe acaional lens of socil, Biswrical
Fururioe perspeciives Socondly, we' bulia 1o ay ehat 15 ope

mterminent online
miseq for 1he Dusy agencas of e
ours on the go

Ading programme and candidases are.

o
CAACST, BQUIS and AMRA). 1% Bust um Sprn:
graniing insiuon fOF the programme.  INNOVAIcN And entrepreneurial
lirows. curroiy does Dot confer business
" PEOBFAIM 1§ Bt cradl bearing within
versity
Angus Kingon. direeror. programeme
3 enirvprenearenip,
xecutive MIA rep
o MIA

e marage
n 1% fhrown Executive MIA is partic

iarty sl 10 the needs Of 1nd1an ExECuLIVeS (ranss

tioning nto T

agement
o s, wil be of particuiar &
fwie 3 ot 25 Indla expands ks rusch Into global markets.

he 1K frows Executive MBA

Jon
TaM curncul
sonal MHA. Bt then

ne larres Mazeitine
Kniroproseurship and
v

preacurs who w!
Sive MIA progra
bt row (rom the methods and F1ch adiion of thetr current J3b oF
3 numaniies 1o view Do

e webrnen e oty

SOCIAL SCIENCES
in core MBA curriculum
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The RULES of the GAME

Context Restrictions

Must have Enablers

LEARNING ANALYTICS: ASU
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ADAPTIVE LEARNING: Mc Graw Hill

The EDUCATION PROVIDERS

Universities Rulers

New players Ed Tech Suppliers
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NEW FACULTY in place:
Practicioners & coaches

COMPETENCY
BASED
LEARNING
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NEW LEARNING ENVIRONMENT:
|E Business School WOW Room

Innovation based on the SYSTEM

Learning Experience
Universities Rulers
Context Restrictions
Studentg Desired
Companies
. Outcome
Society
Must have Enablers
New players Ed Tech Suppliers
Learning Output: PERSONA
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Can you
teach
Innovation?

The Innovation System

. Entreprene
Regulation urs

\/

Incentives
& Risks Ecosytem
Culture
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The IE Innovation approach

CULTURE CRAFT EMPOWER  ECOSYSTEM
s N 4 h ' A
Innovation Innovation Venture
as value labs Area 31 Days
\_ W, \_ J \_ J
r a ' A ( A
Trial & Tutoring & Venture South
Error molding Lab Summit
\. J \_ J \_ J

The IE Innovation approach

CULTURE CRAFT
s N 4 h ' A
Innovation Innovation
as value labs
\_ v, \_ J \_ ,
a ' N (
Trial & Tutoring &
Error molding
\ J \_ J \,
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Personalize the learning

Start-Up Business Tech Social IMBA in
Lab Impact Lab Impact Practice
Lab Lab
The The The The The
Creators Transfomers Disruptors Heroes Interns

Who is it designed for?

Entrepreneurs oy

Entrepreneurs

Desire to work
for a start-up / in
the ecosystem
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Knowledge Streams

Start-up Generating
Mechanics Market Traction
\ -4
From \ MThe \ 7
From Zeroto Botitanoii Tt \\/
Product @ - eI Creators |
SerlesA i

The Navigating the
Entrepreneur's Start-up
Toolbox Ecosystem

Navigating the
Start-up Ecosystem

()

®)

Mentoring

Pitch Slams
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Who is it designed for?

Aspiring

Intrapreneurs
P Consultants

Career
Changers

Knowledge Streams
Corporate Effective
Innovation Execution

Digital Critical Mgmt.
Transformation Competencies
Corporate
Challenge
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Corporate Challenge

INTERNATIONAL MAHOU
ING: =
Telefimica | ERICSSON Z

- R Y Design Thinking + Consultant Mentors
‘ \/{ \ W + Expert Insights + Company Feedback

The |IE Innovation approach

CULTURE CRAFT EMPOWER  ECOSYSTEM
( ™) . A s ~ s ™
Innovation Innovation Venture
as value labs Area 31 Days
\ J \. J \_ V. \ J
a4 ) e h 4 ) e )
Trial & Tutoring & Venture South
Error molding Lab Summit
\_ J \. J \_ W, \_ J
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Prof. Carlos Santamarina
Professor of Earth Science and Engineering,
and Associate Director of the Petroleum
Engineering Research Center
Wgny jayelWjlito paog . dunaiallguajil rogle Aliwl
Joril dunaia

cilsjagll o :jl&lindlig gla i
Apna Sl ealgall I Aggllell

Creativity & Innovation: From
Global Drivers to Personal Traits

1987 .9ajgyd=olaoljging
1984 .2\ )10 A oln inialo
d___solnd__yinolld__waiall
1982 Lgajga 52 JUguul

Ph.D., Purdue University, 1987

M.Sc., University of Maryland,
1984

Civil Engineering, Universidad
Nacional de Cordoba, 1982

alllasc &llal] asaly
dyisillg aglell

King Abdullah University of
Science and Technology

(

354

( ‘“.})"))),

Asbar
World
Forum
2017

wloall jluwlisaiio



Asbar
World
Forum
2017 2017 ol dawll

wloalljuwi saiio

CREATIVITY AND INNOVATION

- From Global Drivers to Personal Traits -

Global Drivers

National Choices

Institutional Culture

Personal Traits

Plato (428-348 bc)

Global Drivers: ENERGY
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Energy - Sources

I 35%  petroleum

28%  natural gas

® 18%  coal ~86% fossil fuels

5%  biomass (renewable)

9% nuclear power

3% hydroelectric

> < 2% renewable non-hydro renew
86% Fossif fuels Transition fto renewables: C-fueled !
EIA 2015
. Note: ~ BP ~ MIT ~ OPEC
S 0 u rces = T re n ds Renewables: biomass, hydro, solar, wind

See also Khalid A. Al-Falih (Nov. 2017)

Share
. of total
Btu !
Share Petroleum ! 30%
oftotal: 1 o
200 / 26%
—:L22%
150 i
i =17%
100 ! :
i Renewables l
50 4% Nuclear _____—-—1;-5%
0 201:2 I
1990 2000 2010 2020 2030 2040

Fossil fuels 2040: decreased % of total ... but, increased consumption
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Era of Fossil Fuels

5
-
:
bioactivity = £ fossil fuels
L o“‘ = e e
} ; } i ——
4 By 3By 2 By 1By . @
magnification: 2x10° i
— | : | : ' ' ; : —
-6000 yr -4000 yr -2000 yr 0 2000 yr

Fossil Fuels = >400My solar energy ... consumed in <400yr

CO, Release

earth radius: 6371 km

atmosphere: 80% within 10 km aoogle_earih
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Energy Density

[MJ/kg]
Hydroelectric H=100m 0.001
Coal 23
Oil ~ gasoline 45
Hydrogen 140
Uranium (effective) 900,000

NOTE: 1.0 It of gasoline = 10 m? of solar panels for 1 day

(1) Nuclear !/ (2) Fossil fuels. very compact engineering

Transportation & Modern Cities

Fossil fueled — 30% of total energy

Volkswagen (2002) 100 km/l

£ } e
¥ 4 A e

Atlanta 6M people
22,000 km?
250 p/km?

Urban development.: determined by low-cost fossil fuels
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Consumption: Worldwide

100% gﬁ)@ | @
c
2
o 80%
=
=
: Rusia
S 60% |
: Japan
E Germany II
2 40%
o
g 200/ 2000 Cal
(&) o l

oanoo India (T .
0% e oo . _
0.01 0.1 ) " .

Power consumption [kW/pers]

Consumption: Global Inequality

100% OO © @
o?C

c
k= ~5% Population
s 80%
E 8% &°
®
S 60%
0
8 §
o
g 40%
o
£ 20v
o (1]

10% .50% Population ——

0% o 00 OUNDD' AN CETOEAMES

0.01 0.1 1 10 100

Power consumption [kW/pers]

High Global and National inequalities
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Spatial Mismatch

Oil Reserves Big consumers ... low producers

Mismatch + Inequality. Conflicts, migration (60 M refugees), 1.8 T$/yr military

Developing Nations: Solar Energy

“\ _f'r;’"
B . . S 2
N 280 W/m? =
ST Py 200 W/m? )
No info o AN Pt P, <120 Wim? |- * ‘ -
Population Growth Insolation
Leapfrog solar technology Distributed resource Grid-independent +
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Towards a Sustainable Energy System

40%

20%

100% @o® © ®
o0
c
A
a 80%
£ o
=]
i mm)  SES j-
S 60% §
(ﬂ Increase o Reduce
% quality of life consumption
o
E
=]
(&

-

0% e 00’ OOIDD' HNC CIENEOAmED
0.01 0.1 1 10 100

Power consumption [kW/pers]

Energy: TERA-problem 1 0 1 2

Tera-dollars 100’s T$ infrastructure (optimized for cheap oil)
2.5 T$/yr savings “>5kW spenders”
>1 T$/yrfor CCS (1.8 T$/yr military)

6.6 T$ cost to Miami due to climate change

Tera-watts 17 TW power consumption
8 TWincreased demand 2040

Tera-kgs 20 Tkg CO, emitted
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Energy: Creative Solutions

Global: Focus: quality of life (Reduce inequality)
Real-cost pricing (include CCS)

Developed Efficiency + Conservation (Savings > 1.8 T$/year)
Nations: Start with transportation

Developing Increase quality of life

Nations: Leapfrog technology ... solar

Transition: Complex, difficult choices... Urgency

Paradigm shifts... Creativity !

National Choices
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GDP vs. Education

Data: 2015 }
100.000 - worldbank.org o o}_
’ healthmetricsandevaluation.org fo) oo S o
(o]
< o é?cgg o
g o cpo & 08%
g 10,000 - o Ogh"&oo §%% o
2 o] (o) o
o500 &
® 0o o) 6309080% o
o o 8 o%g o %50
g °8 98
o 1,000 - % oo o %
o " g0 D
© 0%0,0 ©
[o]

100 . | |

0 S 10 15

Mean Years of Schooling [yr]

GDP & Education: Inherently coupled

Patents Filed vs. GDP

2,000,000 Data: 2015
wor\oibank.org wao
= USA
&
i 1,500,000
[ Japan
T
@ i S. Korea
e
& 1,000,000 P
[0
=
e
i
= 500,000 China
1S
S
&)
0 o6
100 100,000

GDP per Capita [U$A/pers]

China ~50% China + USA + Japan + Korea = 90% of all patents filed
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Patents Filed vs. R&D/GDP

1,000

Data: 2015 :
L] L wip.org 1 [e]
o I
S 800 1 :
o 1
5 -
= 600 | i o
= I
S 400 | |
L | ! o
2 % ocog &
€ 200 ¢ o o~ §%° % .
e}
©
o

10
R&D / GDP [%]
R&D > 1% of GDP
Patents Filed vs. R&D/GDP
1,000

Data: 2015 : USA
%— L wip.org : (o) (2.8%)
o i :
& 500 ! China
g E b (2.1%)
E 600 + : o
= I
3 400 | |
i :
0 Te) (o]
E 200 + ° lo> §°0 é';)
)
g Fo

R&D / GDP [%]

R&D > 1% of GDP
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Patents Filed vs. R&D/GDP

4,000
Data: 2015 '
Q wip.org "
8. I : ® S Korea(4.2%)
o 3,000 | !
5 i
= I
?__ 2,000 | i e Japan (3.3%)
T 1
2 :
L !
£ 1,000 - ! USA (2.8%
S China (2.1%) o © (2.8%)
]
©
N |

o+ o a0 !
R&D / GDP [%)]

R&D > 1% of GDP

Nobel Laureates by Country

Total = 2000
USA 368 78
UK 132 17
Japan 26 15
Germany 107 9
Israel 12 5
France 62 5
Russia 23 5
Australia 12 3
Canada 23 3
Norway 13 3
China (#22) 9 -

China. not there yet ... It takes time to build science (+ 10-20 yrs be recognized..)

365



Asbar
World
Forum
2017

wloalljuwlsaiio

Poli Cy. Towards Creativ |ty (more than providing funding)

Observations:

Highly concentrated in a few people
Not responsive to incentives... intrinsic motivation !
High quality education (especially K-12)

Policy: Resources with prescriptions

Freedom within research mission

Research centers, collaborative teams

Enhanced environments ... diversity ... the culture
Reduce obstacles

PO"CV: Transformative contributions (innovative, original, unconventional)

Stock balanced risk, bold, radical, revolutionary
Evolutionary diversity, mutations, selection

Frontier exploratory, pioneering

Hot cutting edge, paradigm change, grand challenges

J.D. Rogers — KAUST 2017

Institutional Culture
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The School of Athens (visc-vap)

¥

‘J“{ﬂ = =\ et i N

.

e ! e Lon e RADHICUC TSI
179 ) h

literature arts ethics political philosophy rhetoric metaphysics logic biology

The Library of Alexandria (nsc-1ap)

N

"%

www.crystalinks.com

mathematics astronomy physics natural sciences biology
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astronomy medicine chemistry zoology geography

KAUST (2009 - present)

Environment
Bioscience
Red Sea
Water Desal

Chemistry Solar
Material Sc Petroleum
Catalysis Combustion
Membranes

Math & Stats
Computing
Mechanical

368



Asbar
World
Forum
2017 2017 Lol Yol

wloalljuwi saiio

Nobel Laureates: Education & Affiliation

Graduates Affiliation

Harvard U. 75 43

U. of Cambridge 66 40
Columbia U. 42 32
UC Berkeley 34 36
U. of Chicago 32 43
MIT 36 32

Stanford 13 41

U. of Oxford 28 12
Caltech 22 20

Yale U. 20 25
Cornell U. 17 20

U. of Paris 44 11

wikipedia.com

Alma Mater ... matters !

Collective Knowledge & Synergism

dkimages.com

WIKIPEDIA
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Institutions and Creativity

Multi-disciplinarity + integration
Both fundamental and applied
Flexible core funding =» long-term goals

Scientific reputation & visibility = attracts the best minds
Mobility to facilitate knowledge transfer & learning
External connectivity

Intellectual leadership: clear research goals & integration

Avoid excessive evaluation/accountability

Decentralize =» control to researchers ... competition & pluralism
Flat structure = small groups with a highly selective membership

J.D. Rogers (GaTech 2014)

Personal Traits
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Extraordinary Individuals: Characteristics

They reflect extensively on key life events
Ability to identify their strengths and to exploit them
They often fail ... but do not give up ... PERSISTENCE

They learn from failures, and convert failures into opportunity

(Gardner, 1997)

Creative Productivity

Case: Movie Directors
16%

14% -

12% 1

10% -

8%

6% 1

Frequency [%]

4% 1

2% A

0% -
26 29 32 35 38 41 44 47 b0 53 56 59 62 65 €68 71 74 77 80 83

Age at Oscar Nomination
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Creative Productivity

'\

2
o)
)
s
>
Q
s
[T
5]
=
3
x
1

o

Age
Knowledge
A
Knowledge

(]
re)
)
s
>
Q
£ :
= H
o Creative;
B Productivity;
% g
1

>

Age
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Processing Ability

Knowledge

Creative; - Processing
Productivity; . ability

Extent of the Variable

o
&~ * e,
LR
R RS
+
oo
+
o
»
o
o*
.

"

wast®

Health

Movie directors - Nominated

16%

14%

12%

10%

8%

6%

Frequency [%]

4%

2% 1

0%
26 29 32 36 38 41 44 47 50 63 66 659 62 65 €8 71 74 77 80 83

Age at Oscar Nomination
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Health

Frequency [%]

8% Movie directors - Nominated
(]

14%
12% A
corrected by
10% - P(HEALTHY)
8% 1
6% A
4%

2%

0% -
26 29 32 35 38 41 44 47 b0 b3 656 b9 62 656 68 71 74 77 80 83

Age at Oscar Nomination

intellectual social
potential ability
focused

dedication impact

374
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Potential — Sociability — Dedication — Impact

1.0

© o 0P
o B0
- o 2% S| |=0.1P +0.2S + 0.7D
o 0.8 09 o @%&% o&oc
g %B 3 oB
£ o°® 0% ° 824 8B O%Q:%
= 061 °°°aa X gﬁﬁw 0
o
ks ° f%:qb 28, |= P0.05 §0.2 Do.8
2 0418 ° e °%o @ % °
©
e 0 o] e&o OOO (o] o
o 0238 oooo
o o |= min(P, S)O.Z DO.B
OIOD.O 0:2 D:4 UI.G UI.B 1.0

Impact

~¢ Will + Focused Dedication + Persistence

w| Knowledge

Q
0
8
©
>
g w | Processing
= .. | abilit
E Creative/ Y
S Productivitwf
*
L
-
Age
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% Context: Nobel Laureates

Graduates Affiliation

Harvard U.

U. of Cambridge
Columbia U.
UC Berkeley
U. of Chicago
MIT

Stanford

U. of Oxford
Caltech

Yale U.
Cornell U.

U. of Paris

75
66
42
34
32
36
13
28
22
20
17
44

43
40
32
36
43
32
41
12
20
25
20
11

wikipedia.com
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Alma Mater ... matters !

% Re-invention

Number of Catalogued Items

330

300 4

250 4

200 A

150 4

100 A

50 A

Pablo Picasso (1881-1973)

Age [yr]

376
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Lifelong Creativity

Extent of the Variable

1 Knowledge

Processing ability
l’ Health

Will - Purpose - Determination
* Focused dedication - Persistence
Environment

Reinvention

Global Drivers

National Choices

Institutional Culture

Personal Traits
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Energy: tera-problem
Sustainable energy solution: national & global
Difficult choices... urgency

High quality education
Investment: R&D/GDP > 1%
Resources with prescription ... Transformative

Fundamental & applied

Flexible core funding

Reputation & intellectual leadership
Decentralized flat structure

Knowledge & processing ability
Purpose & focused dedication
Environment

Health ... Reinvention

378
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The Workshops - Day “ 1 ” (15 November 2017)

WORKSHOP 1.1

The Innovation Challenge Program:

STEAM

KAUST Gola {upo

Mr. Nikos Tsorpatzidis e
Mr. Gordon McConne o
Mr. Abdulrahman Alliffry e
Mrs. Amal Dokhan e

Mr. Hattan Ahmad @

Innovation Challenge Program (STEAM)
has been developed to create
educational activities and experiences .It
includes practical ideas for students of
Saudi universities.

The program has been developed by King
Adullah  University for Science and
Technology( KAUST) Entrepreneurship
Center .

The Innovation Challenge Program
(STEAM) provides opportunities for Saudi
students to participate in producing and
displaying innovations
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Communications and Branding — INSEAD
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Innovation Challenge Program (STEAM)

has been developed to create
educational activities and experiences .It
includes practical ideas for students of
Saudi universities.

The program has been developed by King
Adullah  University for Science and
Technology( KAUST) Entrepreneurship
Center .

The

(STEAM) provides opportunities for Saudi

Innovation  Challenge  Program
students to participate in producing and

displaying innovations
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The Entrepreneurial Leadership
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Dean of the Entrepreneurship Institute
King Fahd University of Petroleum and Minerals

The workshop addresses the question: Why
has the Entrepreneurial Leadership emerged
as a new model in leading Start — Ups,
private institutions and other organizations?

e The workshop provides interactive
learning experiences and encourages
participant's full involvement in
discussions, case studies, exercises,
discussions and practical events activities.

e At the end of the workshop, the
participants are expected to answer the
following questions:

e Who are entrepreneurial leaders?

e What is the mental model of such type of
leaders?

e What are the responsibilities and tasks of
such leaders?

® How are entrepreneurial leaders going to
create other entrepreneurial leaders?
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WORKSHOP 2.1
The Principle of Design Thinking

Eng. Mohammad Riaz Ahmad
Startup Executive at Entrepreneurship Institute
(KFUPM)
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Eng. Mohammad Danish
Startup Executive at Entrepreneurship Institute
(KFUPM)
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The workshop aims at providing
participants with the principles of design
thinking. It offers an immersive learning
experiences with cases, exercises and
practice-based learning activities and
discussions.
At the end of the workshop, participants will
be able to answer the following questions:
¢ What is meant by Design thinking?

e What is the process of Design
Thinking? How can we solve problems
and come up with an innovative
solutions?

e Where and how Design Thinking
process can be utilized?

e What's the experience prototyping?
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