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APEC Center for Technology Foresight

(s

Asia-Pacific
Economic Cooperation
APEC Center for Technology Foresight

History and Establishment

 The first multi-economy level foresight organization in the world

« 1998: Launched as a project of the Industrial Science and Technology Working Group
(ISTWG) within APEC

« 2012: Transformed to the Policy Partnership on Science, Technology and Innovation
(PPSTI) Working Group

» Hosted by the National Science Technology and Innovation Policy Office (STI), Thailand

© Surachai S. 2017 4



economies for rapid change and major societal challenges.

APEC CTF aims to develop and diffuse foresight capability and leading edge planning tools to prepare APEC

Research

Mission
Foresight and Emerging - Conference of the

Technologies
APEC CTF

N

Training
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Focusing on high impact area such as water, education,
emerging technology and energy, Low-Carbon Society, ASE;
Foresight on Food Energy Water nexus

Mostly funded by both STI and APEC

Methodologies include Delphi, Scenarios, Technology
Roadmap, Key Technologies etc.

Consulting - For Public and Private Sectors

Seminars and Workshops
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12 Disruptive Technologies

Estimated potential economic impact Range of sized potential  Impact from other How disruptive technologies affect society, businesses, and economies M Primary [l Secondary  Other potential impact
. . . . economic impacts otential applications
of technologies from sized applications i it
. 025. includi | Low High (not sized) implications for implications for e s it f
in 2025, including consumer surplus 29D individuals and societies and other organizations and governments
$ trillion, annual Changes |Creates | Creates Shifts Shifts
quality of Changes | opportu- new surplus surplus from Changes Drives Changes Poses new
— |life, health, patternsof Changes nities for products batween producers  organi- economic  comparative regulatory
® and envi- consump-  nature of entre- and producers  to zational growth or advantage  Affects and legal
x Mobile Internet 3.7-10.8 | ronment tion preneurs | services orindustries consumers structures | productivity for nations employment challenges
Mobile
Internet
Automation of
@ knowledge work T
nowieage worl Altormation
of knowledge
work
Internet of Things 2.7-6.2
Internet of
Things
w Cloud technology 1.7-6.2 G
technology
robotics
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armma Autonomous and near- Notes on sizing and near-
- : autonomous
!@"@\ autonomous vehicles * These estimates of economic vehicles
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Next-generation impact of sized applications only. generation
| - . 4 genomics
«» genomics * These estimates do not
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* Relative sizes of technology
categories shown here cannot be 3D printing
considered a “ranking” because
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transfer of surplus among or materials
across companies or Consumers.
@m Advanced materials 0.2-0.5 Such transfers would depend on Advanced oil
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) * These estimates are not directly and recovery
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: 0.1-0.5 7 S
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/ technologies.
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The Top 50 Technologies driving global innovation and commercial growth 2016‘

o XaaS o Predictive Analytics
o Therapeutic Antibodies o Cybersecurity o 5G
o Next Gen Stem Cell o Artificial c Cognitive Computing
o Cancer Screening Intelligence o Software-defined Anything
o Biosimilars o Mixed Reality
o 3D Scaffolds Information &Communication
o Molecular Scissors TeChnOIOgiGS

Health andWellness ?’

Energy and Utilities \
i
o

Lithium Batteries
Home Energy
Management

Tight Oil Extraction

Waste Heat Recovery /

Microgrid

Environment and
Sustainability
Waste-to-Energy

= _ _ o
o Precision Agriculture w
o Micro Irrigation
o Off-grid Desalination Advanced Manufacturing
o Wastewater Membrane andAutomation
DI aon o Additive Manufacturing
o Digital Manufacturing
o Collaborative Industrial Robots
o AgileRobots
o Robotic Exoskeletons

Global Top 50
Technologies
@

Neuroprosthetics
Optical Coherence
Tomography
X-eluting Stents
Nuclear Imaging
Smart Pill

Medical Devices and

Imaging

@ Microelectronics

.

Chemicals andAdvanced

0O 00 0 0 O

Materials

Lightweight Materials

Bio-based Materials
Nanocoatings
Graphene

Selt-healps S
Smart Packaging
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o Woearables
o OLED Lighting

o SiC Electronics

o Transparent Electronics
o

Rapid Charging

(( )) Sensors and
(o) »
Instrumentation

0O 0 0 0 0

Commercial Drones
Biosensors
TerahertzSensing
Next Gen RTLS
Smart Haptics

INcUNNBluMmsJaarduanudifiny
innluladivav Frost & Sullivan
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v Disruptive Index

N
&
gty Megatrend Impact

\ Market Potential

~. Sector of
Economic Impact

Regional
Adoption

Aw: Frost & Sullivan, 2016



Source: World Materials Research Institutes Forum (WI\/IRII—% iuiﬂ

10 MAJOR TRENDS (AND RELATED QUESTIONS) IN
MATERIALS SCIENCE AND ENGINEERING (MSE)

Directly related to the grand Indirectly related to the global

olobal challenges

challenges
Materials challenges for Materials related issues to

St (0

1. renewable energy 2. transportation 3. Materials for 6. rapid design and 7. recovery and usage of 8. potable water
and energy storage and mobility sustainable buildings manufacturing scarce resources: Elements, retrieval, supply and
and infrastructure minerals and materials purification

4. medical technologies and 5. Materials challenges for 9. lifetime extension and long term 10. deeper insight into materials
biological functionalization managing climate changes and service of technical systems and their degradation mechanisms and data
Catastrophes components mining

WMRIF —
e S b B SE T 74— 5 A
World Materials Research Institutes Forum

céwoi S. 2017



Gartner.

Top 10 Strategic Technology
Trends 2017

Applied Al & Advanced Intelligent Apps Intelligent Things

Machine Leaming

Digital

© © C

Blockchains and
Distributed Ledgers

Virtual & Digital Twins
Augmented Reality

Mesh

Adaptive Security

Conversational Mesh App and Digital Technology
Architecture

Systems Service Architecture Platforms

gartner.com/SmarterWithGartner

Gartner Hype Cycle for Emerging Technologies, 2016

[
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Smart Robots Nanotube Electronics

Micro Data Centers OSoﬂwgre.Def'ned Anything (SDx)
Gestura Control Devices ()
loT Platform ()
Commercial UAVe (Drones) O
Affectiva Computing )
Smart Data Discovery O)
Virtual Personal Assistants (O)
Brain-Computer Interface @)
O Conversational
Volumetric Displays Q) User Intsrfaces
Smart Workspace O)
Personal Analytics O)
©Human o
Quantum Computing ) Augmentation Virtual Reality
Data Broksr PaaS () (O Augmentad Reality
dbrPass)y Naromorphic Hardware
O Context Brokering

(O 80211ax
(© General-Purposa Machine Intelligence

© 4D Printing
© Smart Dust

@ Natural-Language Quesation Anawering

O Enterprise Temonomy and
Ontology Management

Innovation
Trigger

Slope of Enlightenment

Plateau will be reached in:
@ less than 2 years

@ 2t S years

() 5to 10 years

@ more than 10 yeara

As of July 2010

Plateau of
Productivity

gartner.com/SmarterWithGartner
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[ R&D Agenda J [ Component Area J
, RDA 1.1 Nanosensors for diagnosis and screemng !
.2 Nanomedicine and medical materials

RDA 2 1 Nanocosmeceuticals and encapsulated Thai herbal and
natural products

Health
&
Medicine

RDA1 Prevention, diagnosis and
treatment of important diseases

RDA2 Utilization of natural
products and biodiversity

- RDA 2.2 Nanotechnology for animal health and feeds

Agriculture & RDA3 Improvement of agricultural
Industry process and control of insects and
pests

+ RDA 3.1 Nanotechnology for pre-harvesting

RDA4 Post-harvest technology packaging)
and food packaging A 4.2 Nanosensors for agricultural products

RDAS Nanomaterials for energy

RDA 5.1 Nanomaterials for Energy Production and Utilization
and environment

RDA 5.2 Nanotechnology for Energy Storage and Saving

Energy
& Environment

RDA6 Nanotechnology for Clean
Environment

RDA 6.1 Nanomaterials for air monitoring and treatment
RDA 6.2 Nanomaterials for drinking water

(2DA /1 Nanosalety and riskassessment )

RUA /.2 NanoscCale Characterization, precision analysis and

)
)
RDA 4.1 Nanomatenals tor food packaging and preservation (Smart !

RDA?7 Physical and regulatory

Physical
Infrastructure

[ RDA 8.1 Electronics |

RDAS8 Exploring cross-platform and ) Inctiona

[ RDA 8.3 Nanomaterials for National Security |
[ RDA 8.4 New Nanomaterials and future applications |

Platform Technology




Agriculture &
Industry

RDA1 Prevention, diagnosis and
treatment of important diseases

RDA2 Utilization of natural
products and biodiversity

)

T | (T

Health
&
Medicine

, RDA 1.1 Nanosensors for diagnosis and screening )

Nanomedicine and medical materials )

[ RDA 2 1 Nanocosmeceuticals and encapsulated Thai herbal and ]

natural products

- RDA 2.2 Nanotechnology for animal health and feeds )

Platform Technology




2560 2561 2562 2563 2564

RDA1 Prevention, diagnosis and treatment of important diseases

RDA2 Utilization of natural products and biodiversity

RDA3 Improvement of agricultural process and control of insects and pests

RDA4 Postharvest technology and food packaging

RDAS Nanomaterials for energy and environment

RDAG Nanotechnology for water treatment and remediation

[

4

Resource

Researcher/Assistant researcher : 1,245 FTE
R&D budget : 23,260 MB
R&D facility : 3,730 MB

\Instrument budget : 7,750 MB

©Soracnhar s, 2017




(d1agnNosIS and aiseases

RDA 1.1 Nanosensors for diagnosis and screening >
gausolsaaftyyauds:na uaziamwwsaudssumsthlulninasgiu awnsawaald
 Early diagnosis Nanosensors for emerging and re-emerging infectious diseases eg. MERS, Flu, |
. tuberculosis
Key Achievement/| - : : : : : .
Product/ Diagnostics Nanosensors for non-infectious diseases e.g. cancer
Application ( Diagnostics Nanosensors especially for elderly population eg. diabetes, Cardiovascular, N
. Neurodegenerative disease, Alzheimer's disease "
A High precision Nano imaging systems
( Opfical, Electrical, Electrochemical, Magnetic and piezoelectric detections 2
L and integrated systems y

High-throughput screening & Microfluidic and Multiplexing analysis technology

Nanomaterial-based signal enhancement/target enrichment process

Hierarchical Nanomaterial synthesis, assembly, and surface functionalization

Biomarker/ targeting ligands screening eg. antibody, aptamer, peptides

Researcher/Assistant researcher : 80 FTE
R&D budget : 1,170 MB
R&D facility : 200 MB

. Instrument budget : 250 MB

Resource




RDA1 Prevention, diagnosis and treatment of important diseases

Key Achievement/|

Product/
Application

\

RDA 1.2 Nanomedicine and medical materials >

waoncunuazeniBurluinaluladwawuls:=answa ua=iniudaaoris

Targeted Cancer theranostics (parenteral)

New nanotechnology based oral dosage forms (generic/herbal)

Mucoadhesive nanocarriers (nasal/ pulmonary)

Advanced topical/transdermal products eg. Wound healing product ,patch

Resource

A

[ Nanobio engineering for Implant and transplant ]
[ New nanobiomaterials development eg. Biopolymer, Tissue engineering J
[ Encapsulation and controlled release technology ]
[ Cell/receptor targeting technology
Researcher/Assistant researcher : 120 FTE A

R&D budget : 1,680 MB
R&D facility : 300 MB

\Instrument budget : 300 MB |




RDA 2.1 Nanocosmeceuticals and encapsulated Thai herbal and natural products

inSavarowuaznsaawnnayulWsia:aisNsssuid INaIasNaSWAUNWEIN

Multifunction cosmeceutical products : skin care, facial, body, hair |
Long lasting properties products eg. Microbial control, Fragrance, Deodorizer ]
ey Achievement/ [ Advanced transdermal patches and devices ]
AI:)I:lidcl;:é . [ Rejuvenation products ]
[ 3D skin model for cosmetic testing ]
p/ Increased physical properties, efficacy, standardization of products ]

Microneedle technology
Electrospinning
New biomaterial synthesis, biocompatible and biodegradable surfactant

Scalable - formulation/pilot production technology

[ Encapsulation and controlled release technology ]
[ Extraction and purification technology ]

Researcher/Assistant researcher : 100 FTE
- R&D budget : 1,060 MB
e ‘ R&D facility : 100 MB
. Instrument budget : 350 MB




Proauctis anda biodiversity

RDA 2.2 Nanotechnology for animal health and feeds >
asdnindyasiavitauds:ansmwdswniuinalulad ua:s:uunsiodalsaludnd
Key Achievement/ Increased physical properties, nutrient absorption efficiency, standardization of animal feeds
Product/ products eg. Vitamin supplement, probiotics, chelate complex
Application N J
p/ Diagnostics Nanosensors for animal health and diseases eg. shrimp production

Chemical test kits /Electrochemical sensor ]

Specific bio-marker for diseases

Synthesis, Assembly and formulation: Biocompatible & functional nanomaterials

Fermentation /Encapsulation/ Controlled-release/Drying technology

[ Bacteria, enzyme immobilization ]

Researcher/Assistant researcher : 30 FTE
R&D budget : 460 MB
Resource R&D facility : 40 MB
Instrument budget : 100 MB
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WUONWMSWEULNA 2 : INUACUNINGIN a0AUIHEBUAWEINUSNSMNUaY

guanrnssulus:auyusu
anamnssuithkneua:nalulagnan (Key technology)

AUEIHNSSY inalufaduan

Slebh e bnh g9 @ Smart/Functional materials (Active packing, Photo selective film)

‘ e Advanced materials (Bio-based Materials, Bio-medical material (Biocompatible
materials for Implantation, Drug delivery technology/system, re-Habitation
engineering)

e Automation and Robotic

e Additive manufacturing (3D printing)

e Modelling and testing technology for materials

Slia s bk | e Smart/Functional materials (Materials for energy saving design, Technologies for self-

' cleaning)

Advanced materials (Bio-based Materials)

Automation and Robotic

Additive manufacturing (3D printing)

a0aKNSSUINYAS Smart/Functional materials (Active packing, Photo selective film)
e Automation and Robotic

a0MaHNSSUaIKIS e  Smart/Functional materials (Active packing, Photo selective film)

' e Advanced materials (Bio-based Materials)

e Automation and Robotic

e  Additive manufacturing (3D printing)

atMaHNSsUS-auU e  Smart/Functional materials (Active packing, Photo selective film)

' e Advanced materials (Bio-based Materials, Functional/Technical textiles)
e  Modelling and testing technology for materials

e Material coating technglogy “<"< > 201/ .

yusU




UUINWMSWEULNA 2 : IAUAUMWEI0 aon)UBdauaasiAL
ﬁnﬂmwuaaqmamnssu?us:duquuu

waﬁmo:ha:?ﬁs‘u
e [AOMSWEULNIAqaUNSIUMSINNG (UUSEINALAL
ndu
e [AaMswWeuLNuItNssudwdaanineldavnudavy 4
ST IAQINDWNMISIANIDE)
* AaMswewsavAanNuSAumsweuuinalulasiug
S=UBUBLLINIU

(‘5»

= wans:znu (Outcome)

* Ussguainsontiviaqaunstinumsiinne
([aundu

* aomsuNIdqaunsunMuMsuwngan
chuds:inA

°  WavaglazywmsatuMwddaaanuduagng
JudhenalulagagAHuzaurivale

© Surachai S. 2017

24



AS|a-PaC|f|c
Economic Cooperation aJniul

APEC Center for Technology Foresight WWW.STI.OR.TH

as.dsde annnounsad

surachai@sti.orth

Executive Director of the APEC Center for Technology Foresight (APEC CTF)
www.apecforesightorg *** website under renovation ***
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