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Innovation, Clusters and Network Connectivity — as
drivers of Economic Growth; network governance
and governance of innovation; building value co-
creation practices; mapping global value chains,
knowledge clusters, and global connectivity

Innovation in designing and developing institutional
business models; Innovation in strategic
transformation, competitive advantage and
institutional change; Preparing leaders with innovation
mindset; Innovation in developing individuals and
groups; Innovation in systems management,
stakeholder engagement and quality customer service

The advancement of knowledge and practice in
developing national innovation systems, university-
industry interactions, knowledge transfer hubs and
platforms, governance of innovation and triple helix
intermediation.



Innovation Context

- Knowledge Economy Index (World Bank) - since 1995
- World Bank (Open Knowledge Repository)
» Government as the “Gardener of Innovation”

- The Global Innovation Index (INSEAD) - since 2008 (143 economies around
the world using 81 indicators)

- Global Business Leaders Conference (INSEAD) - since 2012

- Research and Innovation Performance in the EU: Innovation Union
Progress at Country Level (2014) - data from 2011
- Innovation Union Scoreboard (2014) ) - 8 years comparison

- UAE Innovation Strategy (2015)

- The Abu Dhabi Innovation Index (with INSEAD) (NRCs, using 38 indicators)

- Towards Abu-Dhabi Innovation Policy: Indicators, Benchmarking,
and Natural Resource Rich Economies (IKED, 2010)



Medium Technology Exports by Country
Category

Figure 1.2:  Distribution of medium-technology manufacturing exports by different country
groups, 2000-2014 (in per cent)
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High Technology Exports by Country Catego

Figure 1.3: Distribution of high-technology manufacturing exports by different country

groups, 2000-2014 (in per cent)
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Innovation Capabilities and the
Knowledge-Based Economy

Innovation capabilities, as well as technological capabilities, are
the result of learning processes, which are conscious and
purposeful, costly and time-consuming, non-linear, path-
dependent and cumulative.

OECD (Oslo Manual)

Innovations, therefore, emerge from the complex thinking,
acting, and interacting of people going about their everyday
work under certain framework conditions.



Fundamentals of the Knowledge-Based
Economy

* The advance of the knowledge-based economy both in high-tech
and traditional sectors
* Government policy aiming to create public good
* Innovation policy must take into account the evolving interface
between globalization, technical progress and organizational change
* The Factors of Global Production require continuous upgrade
through innovation
v’ Labour
v’ Capital
v Land
v Technology
v' Knowledge
v’ Entrepreneurship




Further Elaboration on the Core Pillars
of the Knowledge-Based Economy

» Education

» Free flow of information

» ICT infrastructure

» Cultural definitions of talent

» Encouraging Knowledge Hubs and Star-up Programmes

» Dispersed capabilities require match-making, facilitation,
intermediation and coordination

» Global platform outreach

» Cross-border mobility

» Building regional comparative advantage

» Local market knowledge

» Global network access




Evolution of Innovation Metrics
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The 3 Strands of Innovation

THE BROADER PERSPECTIVE: EVOLVING CONCEPTS AND
POLICY AGENDA

Advanced
skills
agenda

Innovation ecology
agenda

Advanced growth and resilience agenda




Pillars of the Knowledge Economy
(World Bank)

Figure 1 The four pillars of the knowledge economy

The country's economic The country's people A dynamic information The country’s innovation
and institutional regime education and skills thut infrastructure is needed system—Afirms, research
must provide incentives enable them to create and to facilitate the effective centers, universities, think
for the efficient use of share, and to use it well. communication, tanks, consultants, and
existing and new knowledge dissemination, and other organizations—must
and the flourishing of processing of information.. be capable of tapping the
entrepreneurship. growing stock of global

knowledge, assimilating and
adapting it to local needs,
and creating new technology.




Knowledge Economy Pillars (WB)

Pillar Indicator

Tariff and non-tariff barriers

Regulatory quality
» Rule of law

Economic and
institutional regime

Education and skill of Adult literacy rate
population « Gross secondary enrollment rate
« Gross tertiary enrollment rate

Information infrastructure - Telephones per 1,000 people
« Computers per 1,000 people
« Internet users per 1.000 people

Innovation system + Royalty payments and receipts,
US$ per person
« Technical journal articles per
million people
« Patents granted to nationals by
the U.5. Patent and Trademark
Office per million people




Knowledge Assessment Methodology
Basic Indicators

Performance
Average annual GDP growth (%)
Human Development Index

Economic Incentive and Institutional Regime
Tariff and non-tariff barriers
Regulatory Quality
Rule of Law

Education and Human Resources
Adult literacy rate (% age 15 and above)
Secondary enrolment
Tertiary enrolment

|Innovation System

Researchers in R&D, per million population

Patent applications granted by the USPTO, per million population
Scientific and technical journal articles, per million population

|information Infrastructure

Telephones per 1,000 persons, (telephone mainlines + mobile phones)
Computers per 1,000 persons

Internet users per 10,000 persons




Knowledge Economy and Economic

Performance (WB 2008)
Figure 4. The Knowledge Economy and current economic performance
56,000 —
KEI weighted Marsar
R* = 0.8735 oy

8 s
S N

8
:

G DP per capita 2006 [current international 5)
B

Source: World Bank.




Knowledge Economy Improvement

Figure 3. The Knowledge Economy Index, 1995 and most recent
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Figure 2. Basic Knowledge Economy Scorecard for China (s} and India ()

Annual GDP growth (%)

Adult literacy rabe (3 age 15 and above) Technical jowmnal ansclesfmil. people

Patents granted by USPTO/mil. people

Comparison group: All countries; Type: weighted; Year: most recent (KAM 2o007—www.worldbank.org/kam)




Gll Data Pillars

Figure 1.1: Measurement dimensions of interest for a statistical and
analytical framework of the highly skilled
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Global Innovation Indax
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Innavation Efficlency Ratio
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Sub-Index
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Key Challenges of the Innovation Union

- Quality of the science base

- Sufficient public research funding

- Adequate reforms of the public funding system

- Full mobilization of the capacities

- Developed framework conditions for business R&D

- Removing bottlenecks for firm growth in innovative sectors

- Participation in life-long learning

- Broadband access (ICT and key enabling technologies)
- Attitudes towards innovation

- Employment in strong clusters

- Availability of public financial support to innovators



Principles of the EU Innovation Policy

g Strengthening the knowledge base
and reducing fragmentation

Making it happen Getting good ideas to market

Leveraging our

policies externally Maximising social and

territorial cohesion
Pooling forces to achieve breakthroughs:
European Innovation Partnerships



EU Innovation Metrics

Innovation Inputs (Enablers)

- (1) Institutions

- (2) Human capital and research
- (3) Infrastructure

- (4) Market sophistication

- (5) Business sophistication

Innovation Outputs
- (6) Knowledge and technology outputs
- (7) Creative outputs

The Innovation Efficiency Ratio - is the ratio of the Output Sub-Index over the Input Sub-
Index. It shows how much innovation output a given country is getting for its inputs.

R&D Intensity - The new indicator on innovation output is based on four components
chosen for their policy relevance, data quality (international availability and cross-country
comparability) and robustness of results:

1) technological innovation;

2) employment in knowledge-intensive activities (KIA);

3) competitiveness of knowledge-intensive goods and services;

4) employment in fast-growing firms of innovative sectors.




Outputs from the Innovation System

- (Labour) Productivity

- Diversification

- Science and Technology Output
- Entrepreneurship

- Human capital — skills, tertiary education and doctoral training
- Mobility

- Quality of living

- Connectivity and ‘hub-ness’




Innovation Union Scoreboards Indicators
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EU27

: ENABLERS
E U I n n Ovatl O n Human resources

1.1.1 New doctorate graduates ) 574
P rf r m n 1.1.2 Population completed tertiary education 35,8
e O a ce 1.1.3 Youth with upper secondary level education 80,2

Open, excellent and attractive research systems

(20 1 1) 1.2.1 Intemational scientific co-publications 343
1.2.2 Scientific publications among top 10% most cited 11,0
1.2.3 Non-EU doctorate students 24,2
Finance and support
1.3.1 R&D expenditure in the public sector 0,75
1.3.2 Venture capital investments 0,277

Firm investments

2.1.1 R&D expenditure in the business sector 1551

2.1.2 Non-R&D innovation expenditure 0,56
Linkages & entrepreneurship

2.2.1 SMEs innovating in-house 31,8

2.2.2 Innovative SMEs collaborating with others 11,7

2.2.3 Public-private co-publications 5
Intellectual Assets

2.3.1 PCT patent applications 1,98

2.3.2 PCT patent applications in societal challenges 0,92

2.3.3 Community trademarks 591

2.3.4 Community designs 475
Innovators

3.1.1 SMEs introducing product or process innovations 38,4

3.1.2 SMEs introducing marketing/organisational innovations 40,3

3.1.3 Fast-growing innovative firms 16,2
Economic effects

3.2.1 Bmployment in knowledge-intensive activities 159

3.2.2 Contribution MHT product exports to trade balance 1,27

3.2.3 Knowledge-intensive services exports 453

3.24 Sales of new to market and new to firm imovations 144

3.2.5 License and patent revenues from abroad 077



EU Member States Innovation
Performance
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EU member R&I Performance per
Country Group and per Dimension

Human resources
0.8

~—&— Modest innovators
& Moderate innovators
¢ Innovation followers

~B- Innovation leaders

Linkages &
entrepreneurship



EU R&I
Performance
Member
States 2014

(2012)
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» Finland, 2012 ()
In brackets: average annual growth for Finkand, 2007-2012 ()

Hew graduates (I5SCED 5) in scence and
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Busingss R&D Intensity Hew doctoral graduates (ISCED &) pes
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Innovation performance Finland
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Innovation Performance UK
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Global Innovation Performance and
Growth Rate
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Innovation Performance: United States
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The performance scores are calculated by dividing the US innovation
index by that of the EU and multiplying by 100, The bold line shows
average EU performance at 100 (EU=100)

The strongest relative declines in US innovation performance are observed for:
- License and patent revenues from abroad,

- Patent applications in societal challenges and

- International scientific co-publications



Doctorate graduates
Tertiary education
Iinternational co-publ.
Most cited publications
R&D exp. public sector
RA&D exp. business sector
Public-private co-publ.

PCT patents societal ch.
MHT contr. trade balance
KI5 exports

License and patent rev.

The scores are calcwlated by aividing the US indicator value by
that of the EU and multiplying by 100
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Tertiary education
International co-publ.
Most cited publications
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R&D exp. business sector
Public-private co-publ.
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PCT patents societal ch.
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The scores are colculated by dividing the Jopanese indicaltor

value by that of the EU and multiplying by 100

= —

Performance Lead
United States,

194
81
Japan and South
80
i 17 Korea
50 150 200 250
Doctorate graduates B4
Tertiary education
International co-publ. 97
Most cited publications 82
R&D exp. public sector
B4 R&D exp. business sector 213
i Public-private co-publ.
63 PCT patents
64 PCT patents societal ch.
MHT contr. trade balance 104
202 KIS exports 106
License and patent rev. 52 H
171 0 S0 100 150 200 250
109
. i
84 The scores ore calculated by dividing the South Korean indicator
50 100 150 200 250 violue by that of the EU and muttiplying by 100



UAE R&D Expenditure

Figure 4: R&D expenditure as a % of GDP (2011)
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Challenges Towards Innovation Policy in UAE

(IKED, 2010)

A. How to lay the basis for a culture of science and research, J
and link it to the real economy?

B. How to generate the basis and driving forces for innovation, risk-
taking and entrepreneurship?

C. How to select priority areas for diversification and how to support
them?

D. How to combine increased local dynamism with more effective
plugging into global knowledge chains?

E. How to summon stakeholders to back new growth trajectories
within a constructive win-win framework?

F. How to attract or upgrade relevant skills in the work force and how
to put such skills to appropriate use, in support of innovation?

G. How to strengthen the motivation for innovation, among

individuals and firms alike?



Challenges for UAE Innovation System

- Economic diversification

- High Turnover of Expatriate’s Creative Class

- Weak and ad hoc (versus systematic) ties among talented
individuals belonging to different organizations

- Lacking wellbeing and environmental sustainability policy

- Support for growth of entrepreneurship

- Low R&D activity and technical innovation

-  Weak mobilizing of human resources and investment to match
opportunities for economic and business development

- Governance of innovation collaboration




Learning Stages

Figure 2.3: Technological learning, technology flows and technological absorption:
Factors and feedback loops

Source: UNCTAD,

Nurturing the human factor in innovation
» Connectivity
» Growing talent and enabling it — the balance between education and entrepreneurship
» Mobility
» Innovation activities and skills



From Key Constituents of Innovation
to Building a Coherent National
Innovation System

Funding Institutions & |n:lodvat::ve
and Regulatory P ‘:_v}'c S,
Investment Environment services,

procedures

National
Innovation
System

Effective Triple
Helix
Interactions

Competitive
environment

Human
Capital &
Research

Capabilities

Knowledge &
Technology
Creation and
Transfer

Governance &
Intermediation

EAE
National
Innovation
Strategy
2015



Smart Specialisation Strategy for
Sustainable and Inclusive Growth

* Realistic objectives,
« Implementation roadmap,

* Budget Foresight Cross-border
 Full utilisation of the activities resea_rch
research potential funding

Open access
& Optimum
dissemination
Framework
Conditions

All
stakeholder
commitment

Protection,
management
& sharing of
IP

Peer review
procedures

Effective
Evaluation

EU, Joint Programming in Research, 2010



We would like to engage with your questions and
reactions — how Dubai and the UAE can meet the
challenges of accelerated innovation performance?

M TRIPLEHELIX . u
UNIVERSITY INDUSTRY GOVERNMENT — association




Abu Dhabi Innovation Index

Pillar Capacity Indicators Performance Indicators
Internet Uisers per 100 people Value Chain Presence
Total Broadband per 100 people Breadth of International Markets
ACCESS Extent of Business Internet Use

Extent of Trade Barriers
Quality of Infrastructure

‘DB]I'S for Star‘t:rf a Business Inward FDI Flow
Hlll‘-l'lbﬂ'l' of Prﬂ-cudures. FDu um:l Technulumr Transfer
Cost of Starting a Business Fore E-.'rrn Immigrants
ANCHOR o re : e e«
Political Stability
F'rutu:.'hng Imvestors
Fﬂfﬂﬂﬂ Enmershlp Restrictions
Literacy Rates Firm Level Technology Adoption
Quality of Education System Hu'_l,mr Enphrshutu:m
¥ Production Process Sophistica.
DIFFUSION Availability of Scientists and Engineers tion
Extent of Stalf Training ICT Goods Imports
Local Availability of Specialised Research
and Training Services Gross Capital Formation
Gross Domestic Expenditure on R&D Scientific Publications per capits
(GERD)
CREATION Enmpurgl Spand on H!‘..D Patent Filings per capita
Intellectual F'rnperty Protection
Quality of Scientific Research Institutions
Venture Capital Availability I:-reahve Gnn:ls
EXPLOITATION Local Equity Market Access Industr:.r Value Added

Government Procurement of Advanced

Technology Products Services Value Added



Global Global
Capacity Performance
ET | Rank
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Figure 2. Basic Knowledge Economy Scorecard for China (s} and India ()
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Comparison group: All countries; Type: weighted; Year: most recent (KAM 2o007—www.worldbank.org/kam)




Gll Data Pillars

Figure 1.1: Measurement dimensions of interest for a statistical and
analytical framework of the highly skilled

2 N
« Years of schooding « Labour force status
« Educational hevel « Employment status
= Field of degree » Place of work
= Source of funding - Eamings
. s
Demographics
Sex, Age,
Country of birth,
Nationality
i Job-to-job * Cogniive )
» Inter-sectoral « Soft’ (e.g.,
o : communication)
« Virtual’ (e.g., online
;\_ « Managerial _/l

Source; DECD Secretasiat
Kate- The variabies listed in the figure are mof exhaustive, but rather are & minimal sef of variables for which data are
considered most informatee




