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Competitiveness




nﬁ: Institutions

Concepts related to protection of property rights,
efficiency and transparency of public administration,
independence of the judiciary, physical security,
business ethics and corporate governance

Quiality and availability of transport, electricity
and communication infrastructures

® Transport infrastructure
@ Electricity & telephony infrastructure

® Public institutions
@ Private institutions

Capacity for, and commitment
to technological innovation

[

,oj Business sophistication g
zZ

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z

Efficiency and sophistication of
business processes in the country

&7 ;
>  Market size

Size of the domestic and export markets

® Domestic market size
Foreign market size

°\'§?’ Technological readiness
Efficiency, stability and trustworthiness of
the financial and banking system

Adoption of the technologies by
individuals and businesses.

@ Technological adoption ® Efficiency
ICT use Trustworthiness and confidence

=  Macroeconomic environment

o
‘ Infrastructure =

Fiscal and monetary indicators, savings rate and
sovereign debt rating

Health & primary education

State of public health, quality and quantity of
basic education

® Health
® Primary education

= Higher education & training

Quality and quantity of higher education, and
quality and availability of on-the-job training

® Quantity of education
@ Quality of education
® On-the-job training

@ Goods market efficiency

Factors that drive the intensity of domestic and
foreign competition, and demand conditions

® Competition
Quality of demand conditions

& Labour market efficiency

Labour market efficiency and flexibility, meri-
tocracy and gender parity in the workplace

@ Flexibility
Efficient use of talent

Competitiveness

https://www.weforum.org/agenda/2016/09/
what-is-competitiveness/




THE GLOBAL COMPETITIVENESS INDEX

50%

AR
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Basic Requirements || || ||

I ~1 Subindex

Macroeconomic
Environment

Institutions

Infrastructure

Health and
Primary Education

https://www.visualcapitalist.com/measuring-global-competitiveness/

Efficiency Enhancers

Subindex

Financial Market
Development

Higher Education
and Training

Goods Market Efficiency

Labor Market Efficiency

Market Size

Technological Readiness

Innovation and
Sophistication
Factors Subindex

Business
Sophistication

Innovation
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@ MUUS:ENEMWUDIMASSAY (Business Efficiency)
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» MISUSHISSaMs N Startups ua: SMEs ddussasladiu

Productivity 2:magvls ﬁoua\)llso\)‘lu (Labor) ua=mws>u (Total Productivity by Factor)

> uaaunsinuas gonaamwa daviltiuiEovuovnis3dawauun (R&D) ZHuwammwaouu

> ua:LiouIupvNIAROIKNSSY aaHASSUSAsUAsSIVLSY MiRNS: numammnsuanalna duADVUIWIISTUIIN
aaisnssula o: enLnsaLnlchn:nouZumsuulnaaumsuaﬂalnamalu v:10ugaaHnssulnuasiky Ko
DO dHnssU High-technology soufivaoullsguligunuus: INASUAGDEY

https://mgronline.com/business/detail/9670000053846
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Labour Quality

e E3puAIunSaulnS sulnAnwlniivines

#ADAAADINUAIUADINITVRILANaUIAR

(Future Ready)
* Upskill/ Reskill wi9a1u
duaiunisiadoudnausInussnInean
| | | | | | | ___|
I Technology

Labour

quantity

Economic
growth
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Institutions and Other Facilities Infrastructure * duaiamiaaueiu (Start-Up) wazgusznaunis
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*(1DVAQAIVHUIDID:
awuwnlxu

*WOISEUNULHAVNU

-Gaouidovnautd
Dgjanqldan

Most scientists regarded the new streamlined peer-review process
as “quite an improvement.”

10-June-19 THONGCHAI SUWONSICHON



http://theconversation.com/predicting-who-will-publish-or-perish-as-career-academics-18473

lAsvniswcuudngImMaasuaztnalulad

KU1 dv MsaiuasmsAduMSIWUWUAIUSLA:AIUEIUISANIVINgIANEAS
inAluladua:zudanssy WIUNS:UOUNISNIVINYIAIEGASLA:IAINSSY LWDENS:=OU
ADWAWIsaluNISHaAULa:NIsUSNIS AanaduANUAIISlUNISLTVTUNIVLASUIND
vpvus:inA wa:Axuluaguavdvau lagsoudiiv

> mswauunlasvasowugiudusngimaasua:inalulad (Science & Technology
Infrastructure: STI)

» MSWUUIS:UUUSHKISYaMsaisautnAadnana:giuvoyas:ausid (National
Information Systems and National Database)

> Ins\)aé"\ovﬁug‘luﬁ‘luqmmw (National Quality Infrastructure: NQI)

» nmMiswauunciogoatnAlulagoincitous:INAaIHSUDOaIHNSSUENSAAAs
(Technology Localization)ua:

> Mswcuuhdamuawwisalunissunaignaatnalulagaiksuniswouulus:=LnA
(Technology Absorptive)
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A uawwsalumsuyvdu competitive advantage
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Licensing Other firm’s
market

Technology spinoffs

Internal New market
technology

base

{3

External Current market
technology

base

Technology insourcing

Research——» a&——Development
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Interesting: LUUISovNnnAIAaIUAUTD: competitiveness
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aasnssulHuYan1gv (Business Model)
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PMUC: SMART Project ey

Projects’ strategy goal for promoting and funding tech cooperation, global partnerships, & competitiveness.

Attainable Time Based
Specifically Feasible within the Responsive to the
tailored to the available situation within the
situation or users resources . . specified
Measuarable by key results Aligned with user needs, timeframe
(output outcomes &impact) utilizing a Business Canvas

Copyright 2023 by PMUC
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https://chemeng.uqg.edu.au/research/materials/translational-polymer-research-group/what-translational-research
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Basic Drug Discovery & Preclinical Early Phase Late Phase FDA Application
Research Design Development Clinical Trials Clinical Trials & Approved

Federal Funding Translational Research Funding Gap Pharma Funding

https://curesearch.org/unique-strategy-delivering-results/



Clinical & Translational Research:
Valleys of Death

Clinical
Practice
&
Health
Degsion

https://www.researchgate.net/figure/alleys-of-Death-in-Translational-Research-This-figure-illustrates-the-death-valleys_figl 283513952



Why is commercialization important to

universities, their staff and students?

» Universities have a responsibility to
transfer their research results into
society for its benefit, improving lives
and creating new industries and jobs

» It increases industry engagement, which
helps universities to find new R&D
avenues, collaborators and funding, and

enhance the career prospects of staff
and students.



What are the benefits of research commercialization?

1. Economic Growth. Commercialization brings a new innovative product or service into the market,
where it can impact companies, jobs, and more. Commercialization takes the generative power of
sponsored research and creates room for it in the market. Financial benefits can include licensing
technology to companies for their own benefit, developing new startups, creating jobs, and more.

2. Societal Impact. Sponsored research generates impact across some of the most important
industries to solve many of our world’s most urgent problems. Commercialization brings new
inventions and discoveries to bear across healthcare, wellness, education, the environment, and
more — and gets them to the people and companies that need them most.

3. Partnerships. Commercialization can strengthen partnerships among research organizations,
companies, and the greater community. It can increase your chances of future funding and support
and boost interest from investors.

4. Retention. The added publicity and positive messaging springing from commercialization also helps
generate the right kind of attention and excitement needed to recruit and retain talent.

5. Innovation and Entrepreneurship. Commercialization helps expose the research organization to
local business leaders and entrepreneurs, potentially creating new opportunities for innovation and
entrepreneurship.



Research Ecosystem

»refers to the complex and interconnected
network of entities, organizations, and

resources involved in the research process.

»This ecosystem encompasses various
elements that contribute to

* the creation,
e dissemination,
 and application of knowledge.

https://researcher.guide/blog/what-is-research-ecosystem

-

o

-d



Research
Administration and
Support Offices

Full-time
Faculty Faculty with Doctoral
Degrees

Research r 4 “ Time for
Funding ° Research
Research U Doctoral
and Programs and
Research Innovation ‘ Talented
Evaluation Ecosystem Shidants
Iinnovation and
Entrepreneurship V4 Postdoctoral
‘ 4 6 Researchers
Scientific
Publications ReSﬁa Feh
Facilities
International
Collaboration

https://www.researchgate.net/profile/Francisco-Cantu-Ortiz/publication/304987784/figure/fig1/AS:614239886639111@1523457609236/Components-of-a-research-and-innovation-ecosystem-for-private-universities.png



https://www.energy.gov/commercialization

DOE-funded scientists at The new product is mass
National Labs and universi- produced, brought to
market, and sold.

ties make a scientific discov-
ery with potential commer-
cial value.

The tested prototype is
turned into a commer-
cial product.

The scientists inform the lab's
technolegy transfer office
about the invention,

The new prototype is
tested and the com-
mercial value of the
discovery is confirmed.

Once the patenting process
has begun, interested com-

panies can license DOE-held
inventions,



The Core Components of the Product
Commercialization Process

some of the steps commonly involved in successful product commercialization:

1.

2.

Perform research: Research helps to identify what, if any, market exists for a given product
or innovation.

Gather feedback: This stage involves soliciting the opinions and feedback of other
stakeholders to determine what a new product should include to resonate with buyers,
based on your market research.

Obtain a patent: This step entails obtaining the credentials that identify you as the
inventor from a governing authority. Patent protection is crucial to your intellectual

property.

Identify target audience: This is the prospecting stage, where you go out and identify the
most likele/ customers for your new product offering and the best way to reach them,
which includes marketing. Audience identification can be incorporated with your overall
sales strategy.

Monitor sales performance: After product launch, monitoring sales performance can help
youd_thh production and determining whether the new product is resonating with your
audience.

https://inspirage.com/2022/07/the-core-components-of-the-product-commercialization-process/
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ll7 CI'

“PMUC helps
enhance
competitiveness,
enabling Thai
innovative
products to reach

global levels.

Copyright 2023 by PMUC

K QK

Q)
Connect

PMUC is a main tech funding for connecting research & fostering
innovation for the country.

Collaborate
Public and private sectors at nation and international levels.

Create
Create innovative & high value-added products and services.

Convert
Convert technological khowledge to be commercialisation phase.

Commercialise

Manufacturing and Market, Quality and standard, Global

Catalyst

PMUC as a catalyst to drive an innovative ecosystem for private sectors.

Competitiveness
PMUC’s mandate relates to strengthen competitiveness of enterprises.

Program Management Unit for Competitiveness
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Connect

PMUC is a main tech funding for connecting research & fostering
innovation for the country.

Collaborate
Public and private sectors at nation and international levels.

Create
Create innovative & high value-added products and services.

Convert
Convert technological khowledge to be commercialisation phase.

Commercialise

Manufacturing and Market, Quality and standard, Global

Catalyst

PMUC as a catalyst to drive an innovative ecosystem for private sectors.

Competitiveness
PMUC’s mandate relates to strengthen competitiveness of enterprises.

Program Management Unit for Competitiveness



Innovation
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A new idea,
method, or device

\

Commercialization

To manage on a

business basis for profit

/

https://www.frehnerjens.com/blog/commercialization/
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Commercialization

Innovation

Public and private

Research and
invention

Commercial
market
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4 Types of Feasibility Studies

Financial feasibility Market feasibility =~ Technical feasibility Operational feasibility

https://www.usemotion.com/blog/feasibility-study
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Proof of concept

is a strategic way of testing those unique
requirements to make sure that

you're not wasting your budget on an impossible
product.
Benefit:

»Minimal risk: cost effective, save good time,
resources and environment

»Fail, Fast improve and Faster: Time to improve
1t without any big risk

»Rapid deployment: real world challenges
»Improved productivity: Management



Technology Readiness
Levels (TRL)

are used to assess the
maturity level of a
particular technology
during the research,
development, validation,
production, and

commercialization
processes.
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Validity

Idea Doesn’t Work

Research

Proof of
Working
Concept

v

Test the 1dea
or concept

v

Idea Works

Idea or concept

Development

Build
Prototype

Demonstration

&

Make
Blueprints/
Business Plan

Adjust Functfns

[}

Explore

Put fully
functional
product/
service/

process in a
real world

environment

v

Sustainability

_/

Commercialization

Production
with scale

%
Make a
saleable
product/
services/
process

&

N possible 0111
‘ potentials Responsibility | —|  Innovate

Resources Commitment
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https://www.researchgate.net/figure/Entrepreneur-lnnovation-model-adapted-from-Entrepreneurship-and-Innovation-An-Economic_figl 333565777
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Basic Research Basic Research Basic Research
Promising Research Funding Technology Application Lab-scale experimental proof of
Formulated concept v/
ili i Technology Development
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g economic m
technology validation integration
Commercial Transition Commercial Transition Commercial Deployment
Detailed engineering/ plant design Semi-works scale technology Large scale commercial

. operations
demonstration
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Technology Evaluation Canvas
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https://neoschronos.com/download/business-model-canvas/docx/
https://creativecommons.org/licenses/by/3.0/

The Business Model Canvas

Key Partners

%

Key Activities

Value Propositions

Customer Relationships '

Channels

Customer Segments Eg[

Cost Structure

Revenue Streams
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From Lab to Market:

Path to Research Impact

Commercialization
Assessment

2ttt atbll

-
+~ - Intellectual
' v Property
o e Assessment

. Negotiate

- thelicense Follow Up
: f | and
N Support
Innovation Start a Finda
9 Company Partner

Invention Disclosure Intellectual

Property Filing

https://www.oiep.pitt.edu/sites/default/files/woolstrum/113186_ii_roadmap.jpg



Obstacles to Commercialization

Researches
and
technologies
are not
completely
based on
customer
needs

Inadequate
relationship
with regional
and global
market

Lack of
appropriate
evaluation of
1deas and
Innovations in
a national
entity

Lack of

adequate
venture capital
for investment
in new
technologies

https://d3i71xaburhd42.cloudfront.net/42a3f30f74661eb037cfafcc066625fe52c74f8d/11-Table1-1.png

Lack of solid
rules and
regulations for
protecting
Intellectual
Property (IP)
rights
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PMUC DEEP SCIENCE AND TECH ACCELERATORS
: From Earth to the Stars
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@ PMUC- Deep Science & Technology Accelerator 2020-2022 | 11 Accelerators

Program Management Unit for Competitiveness
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Why run an innovation accelerator?

=
Business impact

Accelerate key strategic projects and
validate which will drive business
growth.

&

Customer insights

Uncover insights and the purchasing
behaviors of your current market and

new markets to grow into.

@ —o
A=
Capability building

Build the foundational capabilities on
your team to run end-to-end

innovation projects.




University Research University Foundry Funding
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Capital
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Business Idea
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https://www.cbirc.iastate.edu/biobased-foundry/



Incubators Angel investors Accelerators

Duration 1to 5 years Ongong 3 to 6 months 3 months to 2 years

Cohorts No No Yes No

Investment; can also
be non-profit

Investment; can also

Business model Rent; non-profit Investment :
be non-profit

Selection Non-competitive Competitive, onging Competitive, cyclical | Competitive, ongoing

Venture stage Early or late Early Early Early

Various incubator and
accelerator practices

Ad hoc, human
resources, legal

Education None Seminars

Intense, by self and
others

Staff expert support,
some mentoring

Mentorship Minimal, tactical As needed by investor

Venture location On-site Off-site On-site On-site

https://www.brookings.edu/research/accelerating-growth-startup-accelerator-programs-in-the-united-states/



Capacity Building on Deep Science & Technology Accelerator

OCapacity Building on Innovation Management & Entrepreneurship e PMUC Research for Thailand's Competitiveness Q Your Brand as an
for Accelerating Deep Science & Technology Startup 2023" Creating Thailand’s Economy, “Deep

May 27 — September 30, 2022 Tech Ventures for Investment Pitch” (47

Startups/ company) April 26-27, 2023

: A @l IFIP
@ A\ '{)\“"‘:;r | SEE ‘
e g ot | e, “NTREPRENEURSHIP b [ &

Project Progress

For Accelerating Deep Science & Technology Startup/Spin Off

aDeep Science and Technology Accelerator Best Practice Sharing o

' April 5, 2023 | March 18, 2023, Sweden Triup Fair 2023
8 vam  PMUC -Tech

Ventue
Investment
Pitching'(18
Startups/ Companys)
July 18, 2023

-

TRIU fFAIR 2023

Accelerator for Tech Ventures
May 29-30, 2023
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INNOVATION
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Innovation intermediaries

» Innovation intermediaries are persons or organizations that facilitate
Innovation by

dlinking multiple independent players in order to encourage
collaboration and open innovation,

dstrengthening the innovation capacity of companies, industries,
regions, or nations.

» Innovation intermediaries may be key players for the transformation
from closed to open modes of innovation.

https://en.wikipedia.org/wiki/Open_innovation##fAdvantages



https://www.researchgate.net/figure/Intermediation-in-Triple-

Helix-relationships_fig1_272204914

Qem ment depa rlrneD

Intermediation
practices

Channels for
intermediation for KTT

University
Novelty production

Universities, centres of
excellence in research

Factors of normative control
Political leadership

Government Financial
Regulation and intermediaries

nomative control

Institutional

intermediaries

Industry
Wealth creation

Firms, large multinational
corporations, public and
private service providers

77



Regulation and legitimate
rules, legal supervision,
protecting rights, financing,
control and coordination

Contract management,
decision support,

evaluation

Interm ediation
aclivilies and praclices

Innovation : :
policies Relationship management

and representation

Channels for transfer of
knowledge and technology

https://www.researchgate.net/figure/Intermediation-activities-and-practices-for-the-innovation-process_fig2 272204914

searching/matching/bridging,

78
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Innovative-driven Enterprises
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Global Partnership Program

Mechanisms
Goal

, , - Collaborate with global partners as
To increase competiveness by

R&D to commercialization a country strategic tool.
globally. - Facilitate collaboration between the

public and private sectors in Thailand

and abroad.
Jf&E « Encourage joint investment from

firms of all sizes.

Copyright 024 by PMUC



FOCUSED PARTNERSHIPS 2024 7 e

From our strategic roadmap, the funding will be allocated to these following types of partnerships.

$A2 7 &%

Technology partnership Market dev. partnership Others
« Tech transfer/utilisation _ _
e Growing current market * Creative economy
« Technology search o
j ) * Moving into new market * Investment
» Opportunity studies
, . segment * Entrepreneur & talented
 Selection & Planning ; Jovel
) * Expanding into new evelopment
- Legal Aspect/Funding P g P
. Standard geographical market

Copyright (©)2024 by PMUC



Global network 2020-2023 Q) PMUC

P

‘I

4 £ Industries

. Food, Agriculatural & Biotechnology
. Phamaceutical, Health & Medicine

. Automation, Materials & Robotics

* Circular Economy

. Digital Platform

. Energy
* Creative economy

10 European

. Others e.g. entrepreneurial skill dev.

-
& America o 5
countries Asia -
v y 61 | -
 Conada Countries International collaborations
. UK \ Japan hof
. Germany . China E.g. Fruanhofer, Germany
. Spain . South Korea +  Tokyo University of Technology, Japan
) Swltz.erland : Iv‘!alays1a . Korea Advanced Institute of Science & Technology (KAIST), Korea
. Austria . Singapore
. Belgium . Philippir!es . Royal Academy of Engineering (RAEng), UK
’ France ’ Cambodia *  Centre for the Development of Industrial Technology (CDTI), Spain
. Sweden . Israel

. New Zealand * Biobase Europe Pilot Plant, Belgium

. University of Toronto, Green Technology Inc, Canada

Copyright (©)2024 by PMUC
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Green Technologies to convert Pesticides-contaminated @ pmuc

to Pesticide-free Agriculture

£ T
a by
»y CMU
_.,/ Chiang Mai University

1. University of Portsmouth, UK

2. University of Edinburgh, UK

3. Scotland's Rural College, UK
4. University of California at LA, USA

5. University of Nevada, USA

6. Osnabriick University of Applied Science, Germany

LIV IR GESO L

7. Universiti Sains Malaysia, Malaysia

8. New Zealand Biochar Co.,Ltd., New Zealand

1ifslong L aaming Matfoom

9. Monash University, Malaysia

Application of Gresn Technclooy L ]

o Orgark: Fwrming

10. Kyushu University, Japan




Electroplating Technologies of Highly Durable Coatings @ Pmuc

for High Temperature Applications
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