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Knowledge Economy Pillars

Benchmarking Uzbekistan for Innovation
Varying Transformation Paths: Case Studies
Mixed Experiences in ECA: Warning for UZ

Sequencing Innovation and Technology
Absorption

Uzbekistan to Prioritize: Is Innovation Really the
Priority?

Is there a need to change the Uzbekistan
Scientific System ?






Knowledge makes the Difference between
Poverty and Wealth...




e \What kind of knowledge?
 \Where do you get it?

« How do you find 1t?

« How do you learn to use it?



» Develop a technology, product
Innovation or process which is different
from all existing ones

» Search, import (license), adapt
and adopt knowledge (product,
production process) produced
abroad

» Upgrade an old product/process

» Achieve quality certification

Absorption







* In a healthy innovation system, R&D institutions
generate new research and technologies that are
applied in industry.

Innovation
System

» Access to reliable and low cost ICT infrastructure is key

[ _Information } for the use of cutting-edge information and knowledge
infrastructure

sharing.

» A predictable and low cost (entry, operations and exit)
business environment promotes the start-up of creative
local firms and the attraction of foreign investment.

Business
Environment

» A skilled workforce is essential to fully exploit emerging

Education & technologies and deliver modern services.

Skills




Create incentives for efficient
creation, dissemination, use of
existing knowledge

Create an educated and
skilled population that
can work with modern
equipment and
production
processes

&D organizations
that can use the
stock of global
knowledge,
assimilate and
adapt it and create
local knowledge

ICT facilitat
effective

communicati
dissemination,
processing of
information.
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Entrepreneur
Diaspora, FDI, Expat, Local, NGO

Information from market
research and from buyers

Market

Local, Regional, Global

<




 Today’s Core-Innovators:
Absorbed foreign modern technologies into traditional industries

— Built on traditional industries’ comparative advantages by developing
complimentary skills

— Created enabling business climates for domestic and foreign investors

— Stimulated supply and demand for new knowledge, technologies,
processes

_ invested surplus in R&D systems to develop innovation
domestically in higher-end value-added products and processes

o Uzbekistan will benefit more from:
— Tapping into global knowledge flows through
— Attracting technology-intensive
— Engaging in
— Promoting

— Not over-investing in own R&D
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From poorest European agricultural economy to one of the
richest by attracting European oriented FDI

Invested heavily in higher education and skills

Learnt to first absorb existing technologies by developing labor
skills and then became one of innovative leaders in software
development and ICT

Built on natural resource comparative advantage and created a
knowledge-based tourism service sector

Science Foundation Ireland for institutional support for innovation

Leverage their human resources
by attracting FDI — now free trade service and industrial economies
and nodes of global production system in Asia
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1950s Transition from resource- to investment-driven economy
1980s Transition from investment- to knowledge-based economy
2003 ranked #1 most competitive economy by World Ec ~ onomic Forum

Forestry and later ICT Clusters  becomes the most technologically-intensive industries, increases productivity
and enters hi value added product trading.

Built comparative advantage by investing in science, engineering, and IT skills.
1993-98: Enroliment in universities doubled, and in polytechnics tripled, especially ICT related.
Strong Institutional Support for technology, scienc e, and innovation:

— National Academy of Finland : research funding and science policy

— VTT: Biggest applied research polytechnic in Northern Europe

— TEKES: Formulates innovation and technology policy in conjunction with private business and research
sector, transparently allocates approx. EUR 400M annually in applied R&D grants to firms, universities
and research organizations.

— Innovation Fund (SITRA) and model financing institution address key steps of the innovation finance
ladder, with emphasis on commercialization of national strategic importance sectors, e.g. health, energy,
environment, etc.

TECHNOPOLIS and OTTANIEMI science parks established and linked very closely to research and university
facilities to capitalize on linkages between enterprises and cutting edge research institutions.

. In addition to unique enabling factors such as social cohesiveness, low bureaucracy,
strong governance, mostly stable macro environment and financial sector, domestic competition; openness to
trade proved key. NOKIA (and later ICT cluster) responsible for majority of Finland’s early successes with
tremendous spillovers to the economy. Finland’s experience is likely more relevant for slightly more advanced
economies that are closer to the technological frontier.
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Knowledge Economy Development Strategy Resultsin E~ conomic Growth:
— Real GDP reached 45% of OECD average (2005) from 12 % (1960)
— From agricultural (48% of GDP in 1950) to service- based economy (68% of GDP)
— Innovation (TFP) accounts for 75% of growth between 1960 and 2005

Decades of education reform in tandem with needs of Korean economy:

1950s/60s: Primary, Secondary & Vocational Ed  for subsistence agriculture and light
manufacturing

1970s: Vocational, Engineering , Tertiary Ed used to assimilate new foreign technologies  into
heavy and chemical industries

1980s: Tertiary Ed and domestic R&D programs  to develop technology intensive industries,
supported by an improved economic regime

1990s: Tertiary Ed and Skilled Specialists, plus modern IT infrastructure, and government
sponsored Hi Tech R&D Programs attract FDI

Geopolitical Caveat: Korea benefited from US umbrella policy (as Japan during the Cold War) and

had time to develop domestic technological production capacity. Similar to elsewhere, ICT _
infrastructure, EIR, and Innovation system development supported the Education System emphasis.

Given Uzbekistan’s comparative strengths on the Edu cation Pillar, the Korean Development
experience warrants more careful study.
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Techno Parks and Science Parks

Investments have not been successful where Knowledge Economy pillars are
missing; and supportive technology commercialization or business development
services not well developed, e.g. Kazakhstan

Excessive use of the “if you build it, they will come” approach

No proper feasibility study

Tendency to favor investment in infrastructure over processes

Tendency to aim for self-sustainability versus technology commercialization
Top-down approach is often used, ignoring regional stakeholders

Often confuse job-creation with technology commercialization

VISION REALITY
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Special Economic Zones

 Unpredictable government policies create investor
mistrust, e.g. in Ukraine in 2005 when Timoshenko
Government retroactively revokes tax and other
iIncentives for FDI, resulting in capital flight.

Business Incubators

* More successful cases have required Government
enabling environment and financial support,
serious FDI, human capital presence, e.g.
Enterprise Incubator Foundation in Armenia
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Early Stage Financing:

* Pre-seed, Seed, Business Angel Networks, Prototyping
Stage financing is missing and an area where Governments
can help.

 National Innovation Fund has had mixed results and has
ended up investing abroad due to lack of innovative deals in
Kazakhstan

 Venture firms in Poland in the late 1990s end up buying
mature companies, avoid uncertain investments in early
stage deals that require too much due diligence investment

e Caution for Uzbekistan
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Much of the science, engineering, and technical solutions (knowledge) needed
to achieve Uzbekistan objectives already exists — both outside and inside
Uzbekistan and is widely used outside Uzbekistan. Unfortunately, this
knowledge is not being applied in Uzbekistan to solve local problems.

Why? Lack of enterprise capacity to utilize that knowledge, and some
institutional barriers?

The main challenge is, therefore, to absorb existing (foreign and domestic)
knowledge:

- train farmers, entrepreneurs, engineers, technicians, scientists, teachers to find
the appropriate knowledge, import it, adapt it to local conditions, and use it to
solve local problems and produce and sell higher value, more knowledge-
intensive goods and services

- remove barriers for local initiative and create necessary incentives for
enterprises to successfully do absorb technologies
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Capacity for technology absorption and diffusion

Low Barriers High Barriers
High Capacity ' High Capacity

Low Barriers
Low Capacity

High Barriers
Low Capacity

” Sub Saharan Africa

Barriers to technology absorption and diffusion
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» Adopt new product/process

» Upgrade old product / process
» Acquire Quality Certification

» License Technology

-
» Develop technology / product /

INNOVATION process different from all
existing ones

- Lower Income Countries benefit from prioritizing technology absorption. O
Productivity gains from absorption are far more predictable and pay back
more quickly than investments in R&D or “new to the world” innovation.

Absorption and Innovation strategies can be applied in parallel, especially
_ at more advanced stages of development. -

29



Absorption

Unlock potential of
firms to absorb new
technology and
improve productivity

» Absorption is a move to catch up
with the rest of the world

* It needs to be facilitated by
appropriate policies to strengthen
workforce skills, business
environment, and ICT infrastructure

~

J

» Absorption capacity is needed to
\ absorb domestic innovation

Domestlc Innovation

Increase the innovation
potential of the research
and private sector to be
used for commercial
application

/-The longer term “innovation
strategy” needs to be thought
through to:
» Understand the local
potential and constraints
 Define the most appropriate

\ policies to be put in place

\
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Key enabling factors

Many potential sources of technology ... a I
Trade flows Domestic International Diaspora !n:ormat|on
( t cust , . .
RS Innovation license and expats Infrastructure

(Internet, etc)

\_ /
Business )

Environment/
Investment climate y

4 A

... heed to translate into

Investment decisions

.. and finally to be integrated into the firm’s proce Ss
Education &
( \ Skills
R&D
Department K /

Workforce

training
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How to ensure firm -level
absorption?

How to ensure the spill
over of benefits into the

rest of the economy?

How to ensure
continuous technology
Improvement?

* What are sources of technology
transfers in Uzbekistan? Local
or international?

* What are the constraints to
technology upgrading:

—Access to information
What are the options
available on the market?

—Investment climate : Are
there the right incentives for
firms to invest in Uzbekistan?

—Access to finance : How can
the investment be financed?

—Qualified personnel : Who
can leverage the new
technology?

» Does the Uzbek economy
reap all the possible
benefits from its
technology imports?

* How to make sure that as
many firms as possible
benefit from selected
technology investments?

* What policies can
facilitate the spreading of
locally available
technological knowledge?

* What barriers are
constraining the firm-to-
firm technology transfer in
Uzbekistan?

* How to stimulate
enterprises to produce and
deliver services in a more
efficient way and to
improve the quality of
products and services?

* How to transform
enterprises into learning
entities?

What role can the government play to facilitate this process?




... and a proposed approach on how to
address them

How to ensure firm -level How to ensure How to ensure the
absorption? the spill -over of continuous
benefits into the Improvement of

rest of the technology?
economy?

Constraints to technology
absorption in SOEs

Sector study:

* Chemicals?
» Automotive Industry?

Focus Groups and targeted

interviews
\_ Y,

International experience of successful countries (E ast Asia, South Asia, Turkey)

Case study




Key enabling factors
From a set of potential research topics... f \

... select a few based on market needs, feasibility an  d resources ...

E =

... provide the researchers with public/private fundin g ...
\ ! /
/

/)

°

.. and support the commercialization of innovative pr oducts and processes

= v
pr )

Innovation
system




How to identify “useful ” How to produce that How to. commercialize

marketable - knowledge? knowledge? the newly developed
products/processes?

« Do researchers / scientists * How has research to be « Are ownership rights of local
understand the “needs” of organized in order to generate inventions clear and
the market - at home and innovative ideas? unambiguous? Are they
abroad? « Are researchers trained in a sufficiently protected? (link to

« Do they have the right way tha_t is conducive to the International Patent System)
incentives (opportunities E:]C())(\j/\lljlgt(;cg;re]z’? f marketable * What institutions and policies
for rewards) to identify ' are necessary to ensure that
market demand? * Is government and private inventions are taken up by

funding adequate to foster enterprises?

* Is there sufficient access and support top-notch
to information on potential innovation research? * Who is going to fund the
market opportunities? commercialization of new

* Is there sufficient information products/processes? The

» Are research institutes and exchange in the research government or private
universities appropriately community and between investors domestically and
linked to business researchers and businesses? abroad?

enterprises? _
* Do researchers work in

isolation from each other or
are they part of teams? 35



How to identify “useful ” — How to produce How to

marketable - knowledge? that knowledge? commercialize
the newly developed
products/
processes?
SWOT Analysis of Local Research System Best practices from
more advanced
Supply-Side: Semi-structured interviews with scienti sts and countries: Menu of
researchers, heads of universities, research instit  utes and policy options

R&D departments of large enterprises _
Case studies of selected

economies: How to

o organize a functioning
owners and government officials commercialization

system

\_ L Y,

36

Demand-Side: Semi-structured interviews with enterp rise




 Modern science functions best when:
— research is linked to teaching;

— scientists and engineers from different disciplines
collaborate in multi-disciplinary problem solvmg
teams, rather than working alone in “silos”;

— the supposed distinctions between basic and
applied research are minimized or eliminated; and

— research scientists linked to business enterprises.

* Are Uzbek scientific institutions not operating too
much in isolation from each other and, more
Importantly, from domestic and global markets and
private enterprises ?
« Isthe R&D system an “overhead expense” rather than
a resource for generating wealth ?
37



Direct funding of scientists on a competitive basis ?

Public funding for research based on international peer review
assessment of proposals / projects ?

— Scientific novelty and potential of research at the
International level

— Participation of young generation of scientists in research

Organization of R&D “Centers of Excellence” and creation of
National Laboratory Center (lab tests, experimental testing,
guality control) to break the “silos” between disciplines ?

Precise monitoring indicators for eligibility to further public
funding ?

Creation and staffing of “Agency on Technology
Commercialization” — strategy for market entry, consultative

assistance, Training commercialization managers , Seeklng
private investors domestically and abroad?
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Key Recommendations

W e

o

© o

Openness — in trade, FDI and cross-border K-flows
Investment climate and Brain circulation
R&D: Business-Research Consortia

Review intellectual property rights legislation to ensure it fosters and supports
innovation and technology diffusion

Prepare needs assessments and action plans for relevant sectors where FDI
and/or significant domestic investment is taking root : survey existing capacity,
understand what new capacity is needed, action plan for building the additional
capacity

Review governance structures for research institutes — do they work in a
financially sustainable way on economically relevant innovation issues? Do they
combine first rate R&D with technology search and diffusion? Do they participate
in networks - joint R&D programs with foreign universities and research institutes?

Emphasis on technology diffusion capacity and technology upgrading of local
industry — SME spin-offs, cluster and supplier development

Work in collaboration with local industry and foreign investors
Identify relevant lessons of experience/international best practice
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