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Thailand 4.0 : New Growth Industry

NJourism il . B } > .: = T iy
- Thailand 4.0 Ral-CLEN  MWellness
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Driven by
Industry 4.0

Education
Technolog

Source: NSTDA
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Thailand 4.0 : Transformation

Food, Agriculture and * AgriTech

Bio Technology * FoodTech
* Health, Wellness and e HealthTech Fall within scope
Biomedical Technology of
* Smart Devices, Robotics * RobotTech iital
and Mechatronics Dighta :
ot or o s FinTech Manufacturing
igital, 10T an . EdTech Platform

Embedded Technology

eMarketplace
« eCommerce and
Service enhancement

Smart City
Platform

DesignTech
* Creative, Culture and Lifestyle Business

High-Value Services * TravelTech

Source: NSTDA, adapted from “Thailand 4.0% by Dr. Suvit Maesincee




Energy for Everyone Scenario Analysis & Planning

Scenario Analysis

Visions, utopias and future plans

Discontinuity Scenario A
Scenario B
4 Empirnical data,
%’ past perfomance Scenario C
[ >
=
o
% Scenario D
)
§ Scenario E
Scenario Driver
Past Present Future o—
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Energy for Everyone Energy Scenario

Transition to 100% wind, water, and solar (WWSY) for all purposes
(electricity, transportation, heating/cooling, industry)

Residential Commercial/govt
& _  rooftop solar rooftop solar Ll
14.89% 11.58%
_____ Solar plant PROJECTED Wave energy J
A2 36% ENERGY MIX 0.58%
Concentrated Geothermal energy ‘
W solar plant 9
lar pl I ' I 0.67%

9.72%

il Onshore wind Hydroelec‘t‘::/c
23.52% l I o

shore win Tidal turbine
&' ?:bhz% ; 0.06% “
JOBS CREATED: 52 MILLION

JOBS LOST: 27.7 MILLION
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Energy for Everyone Challenge on Energy

Developing

Our energy to 2040: nations will lead

: gains in GDP and
Seven thi ngs to know living standards
S T ek s
seven key themes that will play a major role in defining our ;ﬁuﬂmmw:zt

Economics and
policies will impact
the energy mix LR,
Increaungly, the mix of fuels that



Energy for Everyone Challenge on Energy

Oil will remain
the world’s
primary fuel

We expect od to continuee to be the

Natural gas
grows more
than any other
energy source

Demand for natural gas s
growing rapidly in part because

i is the cleanest-buming major

fuel Gas ako is abundant and
versatiie; it is used heavily in the

power generation and

industrial sectors, and 2o Is

emenging 25 a fued for certain '
types of transportation. 40% ‘

of the growth in global
demand from
2014-2040 is projected



Energy for Everyone Energy Scenario : Future Roles of Energy Operator

Past Future
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NO ZERO
POVERTY HUNGER

CLEAN WATER
AND SANITATION

AND COMMUNITIES

CLIMATE 1 4 LIFE BELOW
ACTION WATER

GOOD HEALTH QUALITY GENDER
AND WELL-BEING EDUCATION EQUALITY

DECENT WORK AND INDUSTRY, INNOVATION 1 REDUCED
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES

12 RESPONSIBLE
CONSUMPTION

HE GI_OBAI_ GO Als AND PRODUCTION

or Sustainable Development

15 LIFE 16 PEACE AND JUSTICE 1 PARTNERSHIPS
ON LAND STRONG INSTITUTIONS FOR THE GOALS




Energy for Everyone Global Risk

Eoaa Top 10 risks in terms of Top 10 risks in terms of
FQRUM
Likelihood Impact
The Global Risks o Extreme weather events Weapons of mass destruction

Report 2019
14th Edition

Failure of climate-change mitigation and adaptation Failure of climate-change mitigation and adaptation

Natural disasters Extreme weather events
In partnership with Marsh & McLennan Companies and Zurich Insurance Group
Data fraud or theft Water crises

Cyber-attacks Natural disasters

Man-made environmental disasters Biodiversity loss and ecosystem collapse
Large-scale involuntary migration Cyber-attacks

Biodiversity loss and ecosystem collapse Critical information infrastructure breakdown

Water crises Man-made environmental disasters

OO OO0HGOOOO
QOO HOOOOS

Asset bubbles in a major economy Spread of infectious diseases

Top 5 Global Risks in Terms of Likelihood

2008 2009 2014
Asset price Asset price Storms and Severe income Severe income Income disparity Large-scale Extreme weather Extreme weather
1st collapse collapse cyclones disparity disparity involuntary events events

migration

Middle East Slowing Chinese Slowing Chinese Chronic fiscal Chronic fiscal Extreme weather Extreme weather Extreme weather Large-scale Natural disasters

2nd instability economy (<6%) economy (<6%) imbalances imbalances events events involuntary
rigration

ard Failed and failing Chronic disease Chronic disease Rising greenhouse| Rising greenhouse Unemployment Failure of climate- Major natural Cyberattacks

states gas emissions gas emissions and change mitigation disasters

underemployment and adaptation

ath 0il and gas price Biodiversity loss Cyber attacks Water supply Climate change Data fraud or theft

spike crises

Chronic disease, Retrenchment Climate change Water supply Mismanagement Cyber attacks High structural Major natural Massive incident Failure of climate-
5th developed world from globalization crises of population unemployment or catastrophes of data fraud/theft change mitigation

(emerging) ageing underemployment and adaptation
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Energy for Everyone Fossil Fuel Crisis
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Energy for Everyone Fossil Fuel Crisis
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Energy for Everyone Challenge on Energy
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Energy for Everyone Energy Consumption by Sector

Energy Consumption by Sector, 2030
Total Energy Consumption by Fuel Sector Energy Consumption by Fuel Type

Renewable Nuclear/Electric Transportation
Energy Power
13% 8%

Industrial

Residential and Commercial

Electric Power B
1%
Il Oil I NaturalGas [ Coal || Renewable Energy Nuclear/Electrical Power

Source: Updated AEO 2009 Tables A1, A2 and A17
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Energy for Everyone ASEAN Connectivity

The Master Plan on ASEAN Connectivity is envisaged to

connect ASEAN through enhanced physical infrastructure \ .
s phy _ -

development (physical connectivity), effective institutional ) s .
arrangements (institutional connectivity) and empowered peatesmaty

people (people-to-people connectivity). Building an enhanced
ASEAN Connectivity requires not only the development of new
strategies and institutions, but also investment in more

effective implementation of existing and future initiatives.

Key Strategies to Enhance Physical Connectivity

Strategy | Complete the ASEAN Highway Network

Strategy 2 Complete the implementation of the Singapore Kunming Rail Link (SKRL) project

Strategy 3 Establish an efficient and integrated inland waterways network

Strategy 4 Accomplish an integrated, efficient and competitive maritime transport system

Strategy 5 Establish integrated and seamless multimodal transport systems to make ASEAN the
transport hub in the East Asia region

Strategy 6 Accelerate the development of ICT infrastructure and services in each of the ASEAN
Member States

Strategy 7 Prioritise the processes to resolve institutional issues in ASEAN energy infrastructure

projects




Energy for Everyone ASEAN Infrastructure
= | —_———

ASEAN’S INFRASTRUCTURE NEEDS
4 L roads - ASEAN IS

ASEAN NEEDS ' gy raiways CURRENTLY INVESTING
$100 BILLION . = LESS THAN HALF
EVERY YEAR® P THAT AMOUNT
I} clean water supply
FOR INVESTMENTS [; other critical lNgRﬁ«'?{EUETURE
\ ' infrastructure O NECKS
1O KM @ 1,000 -} 200 KM 1,000 -
OF ROADS ® PEOPLE OF ROADS ® PEOPLE
_______ /-‘\;E-l:l; = economically advanced countries

GROWING INFRASTRUCTURE NEEDS IN ASEAN

ASEAN countries are expected to experience double-digit growth within the next 10 years, coupled with robust GDP in-
crease. With the growing middle-class pushing for better infrastructure and improved governance, an estimated USD60
billion a year will be needed to fulfill infrastructural needs. How can the public and private sector work together to cata-
lyze this expansion, and what initiatives should be put in place?

A =5 @ B A

POWER ROADS WATER & SANITATION PORTS RAILWAYS AIRPORTS
USD228bn USD128bn USD26bn USD33bn USD119bn USD16bn

Source: ASEAN's half a trillion-dollar infrastructure economy, Goldman Sachs, 2013



Energy for Everyone ASEAN Infrastructure

Transportation eneray uee byyee %+ TRANSPORTATION GRID IN 2020

Under the grand plan, 3 total of 55 projects worth US$66.29 billion (B12.2 trilion) would be

ot trucie (30663 Chiang i completed by 2020. Following the modal shift from road to ral, the country’s logistics costs
@b M/J are expecied to 18] by 15%, while greater convenience for commuters is promised.

@ @ cars & motorcycles (27%)
[EEETTTETE

c other trucks (23%) ‘ ~i-3 ¥ .. | T0t3|
USSBG 29 bn

9 aircraft (7%) ) . : . ' fO eCtS
— v ¥ g R o Rall transport:
g 6 boats & ships (4%) =7 i ] &:ﬂ‘:h:fp';’fn; Bﬁ_‘f"“"‘ 0884293 bn

- | ) (Malaysia) 982 km 3' DTO]GCQS

Banghkok-Rayong 221 km

i / wghok-Chiang My 745 &
Ot 8- R Chtrg W 5o
S - "--_ Rallway improvements

\ ]

cover 47 provinces

Single-track 3755 km

&3 military (all uses) (3%) \ : w— Four-dane Nighway Phase || Double-track 173 km
- w— Motorway (pay toll) Triple-lrack 107 km

<, Double-track rabway'

. . 0 . reeen f.

@.- pipeline fuel (3%) - Hat ‘.
. | seess Double-track rafway

: 0,
lubricants (<1%) 24%0

Source: U.S. Energy Information Administration, Annual Energy ] \
Qutlook 2015, Reference case, Table 36, estimates for 2014 i @ Cortaner yard servie

Source: Repovt on lavestment Plan for Transpoet Sector (Year 2013 2000), OTP NATION GRAMCS



Energy for Everyone ASEAN Energy Scenario
T

(#1 l‘a - j\ | r] J J (¥ r t S
O L LA N S T ey, :,«u:ﬂJy cChallenges ¥ DEMAND
. | / S EAN countr
. / Expansion of ASEAN o :’rolpqm'zoor; (/)IgOE;S\SN“
primary energy demand uels in
between 2007-2030 76 /

Improving rural electrification primary energy mix

Increasing hydropower to earn

export revenue ASEAN's average annual rate

of growth of primary energy demand

| Diversifying power-generation mix much faster than in the rest of the world

Increasing power-generation capacity

Oil
e | Siicassa O ./,
i —the biggestincrease gas
Reducing subsidies and diversifyin: 0, -
power- g%nerauon mix to ensurlfey g 5% decline
energy security : FLOW
Develo?yng LNG to improve diversity i
of su
; A Oil Export

Reducing subsidies and increasing
energy investment

Import
Investment in power generation

ASEAN now - a net energy exporter Malaysia

Diversifying economy away -a net oil importer after 2015

from energy sector ] ACCESSIBILITY

om People lacking access to electricity

Existing and proposed = R R AR A A S S o o o

ASEAN Power Grid ) 'I”F'I’I”l”l”l”l' 'I"R’l“l”l'w

Interconnections : ’
L

P. Malaysia - Singapore 13 CTRnens NOW 160 MILLION 2030 63 MILLION

Thailand - P. Malaysia z

Sarawak - P. Malaysia — INVESTMENT + 55% of this investment needed in

oG POWER SECTOR, even though
FiMiiorsts -ouma the financial crisis has reduced
Batam - Singapore

the need for new generation capacity
Sarawak - West Kalimantan o
s - Sahz umulative energy
Philippines - Sabah investment needed
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Energy for Everyone ASEAN Energy Strategy

Energy is key to the realisation of the ASEAN Economic
Community (AEC) which calls for a well-connected
ASEAN to drive an integrated, competitive and resilient
region.

The key initiatives under this APAEC include embarking on multilateral electricity

trading to accelerate the realisation of the ASEAN Power Grid (APG), enhancing gas

R connectivity by expanding the focus of the Trans-ASEAN Gas Pipeline (TAGP) to
include Liquefied Natural Gas (LNG) regasification terminals as well as promoting
ASEAN PLAN OF ACTION FOR ENERGY

COOPERATION (APAEC) 2016-2025 clean coal technologies. It also includes strategies to achieve higher aspirational

PHASE I: 2016-2020

targets to improve energy efficiency and increase the uptake of renewable energy
(RE) sources, in addition to building capabilities on nuclear energy. Plans to broaden
and deepen collaboration with ASEAN'’s Dialogue Partners (DPs), International

Organisations (10s), academic institutions and the business sector will be stepped up

to benefit from their expertise and enhance capacity building in the region.




Energy for Everyone

ASEAN Power Grid

Trans ASEAN Gas Pipeline

Coal & Clean Coal
Technology

Energy Efficiency &
Conservation

Renewable Energy

Regional Energy Policy &
Planning

Civilian Nuclear Energy

To initiate multilateral electricity trade in

at least one sub-region by 2018.

To enhance connectivity for energy
security and accessibility via pipelines

and regasification terminals.

To enhance the image of coal through
promotion of clean coal technologies
(CCT).

To reduce energy intensity® by 20% in
2020 based on 2005 level.

Aspirational target to increase the
component of renewable energy® to 23%
by 2025 in ASEAN Energy Mix®.

To better profile the energy sector
internationally.

To build capabilities in policy, technology

and regulatory aspects of nuclear energy.




Energy for Everyone Global Risk | Weather

C @ https://www.windy.com/-Temperature-temp?temp,16.973,82.793,3

- - ~,"!';\s‘\u. Ba am
Temperature l
Q
Q
Monday 18 - 19:00
[Fa==ca———s|
Mon 18" . 5Tue 19 We ; Sun 24 Mon 25 . Tue 26 Wed 27
= @ -20 30 40

| Fri 22 Sat 23 Sun 24 Mon 25
10) 100 500

Source : Windy.com, as of March 18, 2019.



Energy for Everyone Global Urbanization

THE WORLD AT SEVEN BILLION

U R BAN lSATl ON Almost all population growth in the next 40 years will be absorbed by cities in the developing world

GLOBAL URBAN-RURAL POPULATION Billions GLOBAL
10 URBANISATION (%)
Developed Developing Ff”"a' 100 - e

" Countries Countries

Percentage Urban
[ lo2s%

[ ]2s-50%

[ s0-75%
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1950

@ 10 million or more

100 ~ -
~ Developing =
- Countries 4, 65.86.°
- () o
".ia
o.
0
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WORLD’'S LARGEST URBAN CENTERS DISTRIBUTION OF WORLD
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2009 2025
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Brazil India
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I ° (o) India " Bangladesh .
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Mexico Mexico
Source: UN DESA Graphic: Brice HallANGS % REUTERS

Source : http://droblopuntoes.blogspot.com/2011/11/7-mil-millones.html
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Global Water Security

“The capacity of a p ion to safeguard access to

quantities of acceptable quality water for sustaining livelihoods, human
well-being, and socio-economic development, for ensuring protection against
water-borne pollution and water-related disasters, and for preserving
ecosystems in a dimate of peace and political stability.”

Warking definition, UN-Water, 2013
\ ~

What is _
Water Security?

Sovereign states discuss and
coordinate their actions to meet
the varied and sometimes

competing interests
for mutual benefit.

Adequate legal regimes,
institutions,
infrastructure

and capacity

are in place.

DRINKING WATER AND
HUMAN WELL-BEING

Populations have access to safe,
sufficient and affordable water to meet
., “, basic needs for ttinkimi;, sanitation
CUUINUN and hygiene, to safeguard
ACT i \j health and well-being,
A and to fulfill basic
.“ \ j human rights.

ECOSYSTEMS

Ecosystems are preserved and can
deliver their services, on which
both nature and pecple rely,
including the provision
of freshwater.

Innovative sources of

financing complement funding by the
public sector, including investments
from the private sector and
micro-financing schemes.

The negative effects of conflicts are

avoided, including reduced water quality

andfor quantity, compromised water infrastructure,

human resources, related governance, and social or political systems.

Water is central to achieving a larger sense of security, sustainability, develoment and human well-being.
UN-water supports the inclusion of water security in the post-2015 development agenda as part of the Sustainable
Development Goals.

—

Wil Wiker
Gi3

WEkET (DODEMLIN

Achieving water security requires collaboration across sectors, communities,
disciplines and political borders, to reduce the risk of potential conflicts
over water resources, between sectors and between water users or states.

/U-\l\’v ATER

ww.unwater.org

ww.watercooperation2013.org

UN warns world over looming water crisis

The UN is warning that the world could suffer a serious water crisis
within 15 years due to rampant population growth and the increasing
use of groundwater in farming, industry and for personal consumption

TOTAL RENEWABLE WATER RESOURCES PER CAPITA
Cubic metres (2013)

e World Water @

Assessment Programme
Y

w! I <

E N\ o W

2030,
if trends
continue §
) J
Vorld will have &
only 60 percent Absolute
of water it scarcity Scarcity Stress  Vulnerability
needs | [
0 500 1,000 1,700 2,500

GLOBAL WATER DEMAND Cubic km Demand up 55 percent by 2050
6,000 o S ——— -
| Irrigation OECD = Organisation for Economic

S | Domestic Cooperation and Development
’ Il Livestock BRIICS = Brazil, Russia, India,
' Manufacturing Indonesia, China, South Africa

4,000 [

| Electricity

3,000

2,000

1,000 |-

...............................

2000 2050
OECD

Sources: UN, wire agencies
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2000 2050
Rest of world
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World
© GRAPHIC NEWS
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uurlduvadlan | NITWAILIDE1988Y

Water
Footprint
Assessment
Manual

Setting the Global Standard

ArjanY. Hoskstrg
a ch

Source : insearchofcleanwater
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1 glass of wine
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T hamburger

20 2400
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AszUIUNSTIBand “Water Footprint”
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THE WORLD AT SEVEN BILLION

Global Urbanization

POPULATION AND THE ENVIRONMENT

No simple relationship exists between population size and environmental change. Demand for land, water, food and
fossil fuels will only increase as world population grows, increasing the stress on the Earth’s limited resources

ENERGY-RELATED EMISSIONS MEAT & FISH CONSUMPTION

STAPLE FOODS*

WATER AVAILABILITY

CARBON DIOXIDE POPULATION CONSUMPTION POPULATION CONSUMPTION POPULATION PER CAPITA POPULATION
Billion tonnes Billion  Kg per capita per year Billion  Kg per capila per year Billion 1950 =100 Billion
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47.1 o6 Pl
7 @ 7 7 5/l .""'I--tl'
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Sources: UN Dept of Economics and Social Affairs, Interational Energy Agency, Food and Agriculture Organization, The State Of World Population 2010, 2006 Human Deveiopment Report 4.3 REUTERS
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Compressors

Safe
packgyges

Aluminum
foil packages
of about 500
seeds are
heat-sealed

Storage box
contains 400
to 500
envelopes

Y8l Hundreds

p| of boxes are
recorded

and stored
on shelves

in vault

\\

Refrigeration

Global Risk Management

Safe storage for crucial plant genes

On a frozen Arctic island, 4.5 million samples of seeds are being stored to protect the world's food
supply from epidemics, disasters or wars that might wipe out irreplaceable seed varieties.

Vault is on Norway's

Svalbard Global Seed Vault M Temperature in vault ] e [ Sl

kept at 0.4° to -4° F

Sleeve protects (-18 to -20° C) Ncrth.PoIe
Vault tunnel from erosion B Sensors monitor vault Russia
entrance Security doors I;?]r&]%egathllgﬁ:e:EEthane Greenland ":-
L require multiple keys Longyearbyen
‘ Arctic
Circle
Plataberget Norway
Mountain : Atlantic

Ocean

Sl Fhihppines

e —

Stable sandstone
remains at 21°-25°F
(-6°to -4° C)

© 2008 MCT

Source: “The Svalbard Global Seed
Vault” by Cary Fowler, Global Crop
Diversity Trust, Consultative Group
on International Agricultural Research

Graphic: Cinldy Jones-Hulfachor,
el

To preserve a diversity
of tastes, disease
resistance, nutritional
value and ability to grow
in different climates

Sun Sentin




Cyber Attack

2018-TO-DATE CYBER ATTACK NUMBERS

20718 data breaches identified by the ITRC as of 9/5/20‘]8
_ ' attack to businesses was
~ i Bresdhes: o of successful hacks
865 90 /O and data breaches
i stem fromphishing
Source: https: /,"cybersecurltyventures.com,fhac.kerpocalypse—cybercr'\me—report—zmw —_— S
! in 2017

Soqrce: https.//www.idtheftcenterorg/wp-content/uploads/2018/09/2018-August-Data-Breach-Package.pdf
Source: https://blog.barkly.com/ransomware-statistics-2018

The 5 most cyber-attacked industries according to a

Ransomware damage
costs will rise to: - . cybercrime report by Cybersecurity Ventures:

and a business 14

11.5 o 5
$. - will fall victim 2 Manufacturing "\ Transportation
billion 1w aransomware {'seconds

in 2019 attack every:

Source: https://cybersecurityventures.com/hackerpocalypse-cybercrime-report-2016/

Source: hitps://cybersecurityventures.com/hackerpocalypse-cybercrime-report-2016/

To learn more on Cyber Threats and how stay safe go to CyberTraining365.com

C\,-‘berTr'aim'ng 365

AadsdAyvasiulludusudugAanislananiluuas (Cyber Attack) §9n15ML5192RAUIDIANTHTD
Uszinaluaurantiuaziandudasldmalalagfdnausgnsuin usndaesedinssialusosvasnislaniniele

¢y a XY PR a o Y 1 o a a =
LUaInNiY LWE]QIVINN‘LQ‘IQ'Jqﬂgﬁqilqiﬂ‘l]?ﬂ'ﬁﬂﬂﬂ"lﬁ‘lﬂaﬂ"lﬂuﬂigﬁﬂﬁﬂqwLLE’I%TTUTL!



Energy for Everyone World Competitiveness

Us:inAnldsumssasudulungueniBeu 12562 @(%7% /_\
+2 IMD WORLD
@ 16w A @ 2N . IM) ‘ W' COMPETITIVENESS
& éDﬂTUS s Lnla'BEJ REAL LEARNING REALIMPAC'T: mco CENTER
@/ 25 AT i 2019 Country 2018 Change
a2 Ing 1 Singapore 3 +2 M
2 Hong Kong SAR 2 - -
Q Lkw A @ ey A 3 USA 1 2
A oulodBy A  Waulud 4 Switzerland 5 +1 A
5  UAE 7 +2 A
22 Malaysia 22 - -
23 United Kingdom 20 3 W
24 Israel 21 3 W
25  Thailand 30 +5 A
26  Saudi Arabia 39 +13 Ap
27 Belgium 26 -1 b
28 Korea Rep. 27 -1 NJ%
29  Lithuania 32 +3 A
30 Japan 25 5 W
31 France 28 3 W
32 Indonesia 43 +11 AN




Energy for Everyone Transparency

SCORE COUNTRY/TERRITORY  RANK

2 ) TRANSPARENCY
INTERNATIONAL

corruption

YEARS

CORRUPTION
PERCEPTIONS
INDEX 2018

The perceived levels of public sector
corruption in 180 countries/territories
around the world.

SCORE
Highly Very
o itk

0-9 1019 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100 No data

ESZ2RREFFEEFIS

Denmark
New Zealand
Finland
Singapore
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Switzerland
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Canada
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Australia
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Hong Kong
Iceland
Belgium
Estonia
Ireland
Japan
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Saint Vincent and
the Grenadines
Spain

Cabo Verde
Dominica
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Costa Rica
Rwanda

Saint Lucia
Malta

Namibia
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Energy for Everyone Digital technology

Bio - tech Digital - tech Nano - tech Neuro - tech Green - tech
, S
4

/ P = Py
! = | o, \
| ¥ !
i
1 Internet of Things 5G Mobile Pho 3-D Printing and Cloud Computing Open Data ]
i Manufacturing Platforms Technology 1
i 1
1 1
1 1
i 0,,‘33@ 1
i 1
§ 1
| FreeandOpen Massive Open simulation E - Distribution System Combining GIS and Remote |
I source Online Courses Radio Sensing Data :
i
i e ¥ 1
£ 6\5 e 1
I nH &5, I
- ') 7, -
“ Data Sharing Social Media Mobile Application Pre - paid System of Digital Monitoring Digital Security ,'

s Technologies Technologies Utility Use and Technologies Technology V

e Automatic Meter ,l

~----------------------------------------------------------------'

Opportunities ,Development employment, manufacturing, agriculture, health, cities, finance, absolute “decoupling”, governance, participation, educatlon,
and Outcomes citizen science, environmental monitoring, resource efficiency, global data sharing, social networkmg and collaboration

S - R A - A a - — i . S B - ey - - —aa . - - -
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Energy for Everyone

@ /o\l Smart Home
@ a Wearables
@ N Smart City
@ ‘/ Smart grid
@ “ Industrial
internet
@ &> Connected car
@ ﬁ Connected
Health
. \ﬁ Smart retail
@ é% Smart supply
chain
WM smart farming

= b




Energy for Everyone Smart Farming

SURVEY DRONES FLEET OF AGRIBOTS
Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yield and soil to crops, weeding, fertilising and

variation. This enables precise harvesting. Robots capable of

application of inputs, mapping microdot application of fertiliser
S I I l a a I I S I I l a r spread of pernicious weed reduce fertiliser cost by 99.9%.
blackgrass could increasing

Wheat yields by 2-5%.

FARMING DATA

The farm generates vast quantities
of rich and varied data. This is stored s

in the cloud. Data can be used as - e
digital evidence reducing time spent ,' R a 3
completing grant applications or o “

carrying out farm inspections saving T

on average £5,500 per farm per year. whis Faidx

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
send texts to alert farmers when

a cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

RS
SMART TRACTORS %

GPS controlled steering and
optimised route planning
reduces soil erosion,

saving fuel costs by 10%.

AAAAM sadh

ARAAL AAMASA

fian : http://www.nesta.org.uk/sites/default/files/future_farms_infographic_precision_agriculture.jpg
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90%

P Fits a forecast curve
R0 through historical Statistically predicts 85%

demand quantities monthly or weeky . Takes advantage of

©, Leverages more granular *"®&* extended and even

— demand patterns ™ and downstream datato g data to further increase
, ta cl nd signal
oy wosss, e [
and moving averages 70% bullwhip effect v & Relies on powerful
(1 f guin :
. . Wk models to consider
~ X g Is often done in Excel Hierarchy and causal @, Includes techniques that BB gemand drivers such
Assumes last year's effects are 8 i : ;
it , : are usually associated as promotional details, new
or last month's incorporated into the with short-term demand product introductions, social
demand value will occur o forecast sensing to dramatically media, etc
in this month 50% - N
again this mon %) E Becomes a nightmare to ~ increase long-term accuracy

60%

manage in Excel ‘

ACCURACY
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The Automation Of Knowledge Work: BIDNESSETC
Rise Of The Machines

Technological advancements, superfast
processors, and more effective sensors have
made it easier for computers to replace
humans, even in roles where decision making
or problem solving is required e.g. doctors.

Knowledge work automation
can have an impact of up to
¥  S7 trillion on many industries. /

[} /]

According to McKinsey, the tasks performed
by knowledge work automation tools and
systems will equal the output of about
110-140 million full-time employees.

s Productivity will improve but the distribution of
resources around the world can worsen, and the
~=  wealth gap can widen.

Developed countries will benefit by investing in the
technology, while underdeveloped economies will
become more dependent on developed countries.
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Energy for Everyone f]iuuﬁyﬁllizawﬁ (Artificial Intelligence)

NEUROMORPHIC
COMPUTING
COGNITIVE CYBER MACHINE LEARNING
SECURITY & e
4 A
ROBOTIC PERSONAL DEEP LEARNING
ASSISTANTS |

() ARTIFICIAL B
1 INTELLIGENCE o scomon
NOXTGRNCLOUD | ofi Technology Landscape
NATURAL LANGUAGE
PROCESSING
THOUGHT CONTROLLED
GAMING

REAL TIME UNIVERSAL
TRANSLATION

COMPANIONS

REAL TIME EMOTION
ANALYTICS
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3D Printing

10

Healthcare

3D Printing

Events That Defined the Field in 2016

Heavy fivesiments
1 to mrark the begiving

January 2016
stryker

Farm'

i

Johnson & Johnson Partners with
‘Carbon 3D for Surgical Devic

January 2016
90[“ncn«{(o‘mncn carbon

3D System Announces State-of-Art
Healthcare Technology Center.

March 2016
2R 3D SYSTEMS

Formlabs announces its first
biocompatible resin, Dental SG:
A top SLA print

April 2016
formlabs %V

April & May 2016
el

N Stratasys, Materialise, and More
& —
gs!raasvs | mate

Collaborate with Clinical Partners.

lise

FDA Issues Long-Awaited 3D-Printing
Guidance for Medical Devic

May 2016
U.S. FOOD & DRUG

HP Delivers First Ready-To-Print 3D Printing
System, C i i
Siemens, Autodesk for software:

May 2016
QD {\ AUTODESK ‘q‘a,;“ag

GE’s Billion Dollar Purchases:
C i e irsalf

September 2016

Terarecon and Whiteclouds Partnership
for Healthcare Solutions:
During & global radiology meeting in Novernber

ies announced Ineir

AreminA|SLM

Organovo launches a second
commercial product:

December 2016
organi:;vo

v

3DH=ALS
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=
NA : https://www.drugtargetreview.com/article/23168/3d-bioprinting-science-fiction-reality/



Energy for Everyone Financial Technology - Blockchain

‘ ‘ A Bleckehain |5 2 cloud based database shared by every participant in 2 pives

system, [n the case of this exemplar, its a currency trade. The Blockchaln contalns
the complete transaction of the cryplocurrency or other record kegping In other

apphications. [hink of It as a cloud based peer to peer ledger ,,

o Alice wants to The first Block is created online a [his Block is broadcast to every
send money to Ben and represents the transaction party in the network

Q // \\E
ﬂ > | | s > ja 1 -\i

'

|
o o e e e e - -~ -- -
o Those in the network approve the o The Block is then added to the Chain which 0 Ben receives the
transaction and validate it provides a permanent, nonrepudiable and money from Alice
Y transparent record of the transaction
] >

___________ 3 >

g =

P P P 2
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w’\*

4
Weather and
i e Y

Individual
patient

Biomedical research
and personal health

B

Cell phone,
texts, digital
music and
movies

Diagnosis
and treatment
assignment

Financial markets |B

and services
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-/
WORLD TRADE
=

ORGANIZATION

intellectual property Other topics

> Agriculture and agriculture The General Agreement on Trade in > Accessions (goes to “The WTQO"” —

negotiations Services (GATS), financial services, The Agreement on Trade-related . institutional information — section of
> Anti-dumping and rules nesotiations telecommunications, etc. Includes Aspects of Intellectual Property Rights  the website)
> Balance of bavments analyses of service trade liberalization (TRIPS Agreement) and related issues . g iiding trade capacity

balance or payments . ;

: and day-to-day work on trade in in the WTO. = Aid for Trade
> Customs valuation - - .
[ SN services in the WTO. > Technical assistance and training
and the Goods Counci e e s > Intellectual property gateway pagé . | tesrated Framework

> |mport licensing > Services nesotiations > TRIPS and public health and > Standards and Trade Development
> Information technology products dedicated webpage for notifications Facility (STDF)
> Market access for oods and related > Geographical indications > Civil aircraft

negotiations > Article 27.3(b), protection for plants > Competition policy
> Preshipment Inspection and animals, traditional knowledge Development
> Rules of origin and biediversity > Electronic commerce
- ‘;afe_gual)'ds (contingency trade > ginz-w::-lation complaints (Article . Environment

arriers 64.2)

> Sanitary and phytosanitary measures > Technology transfer : ﬁ\c::;;n;:tn';:;o:;z:ment

(food safety, animal and plant > Least developed countries’ priorit e

health and safety) needs > Regional trade agreements and

negotiations on RTAs
> Trade policy reviews

> Schedules of concessions on goods
> State trading enterprises

> Subsidies and countervailing Dispute settlement

measures and rules negotiations > Dispute settlement gateway page
> Tariffs

> Technical barriers to trade
> Textiles
> Trade facilitation

Source : www.wto.org
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FORGING AHEA
TOGETHER

Table 2 — Focus Areas of the ATSP 2016-2025
Within the NTOs Purview

» sustainable growth and development
(including inclusive tourism development)

ASEAN 2025

Beyond the NTOs Purview
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Central Corridor
Eastern - West Corridor
Eastern Corridor

North - South Corridor
Northeastern Corridor
Northern Corridor
Southern Coastal Corridor
Southern Corridor
Western Corridor
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Priority Watch List

Algeria

° _ e Barbados ® Jamaica
e Argentina e Bolivia ® Lebanon
e Chile e Brazil e Mexico
e China e Bulgaria e Pakistan
e India ® (anada ® Peru
e Indonesia ® Colomb‘ia ° Romania
: o Kuwait ° Costq R|ca | e Switzerland
Special 301 Report - e Dominican Republic e Turkey
. ko ® Russia ® [Fcuador ® Jurkmenistan
OFFICE of the UNITED s, ATES TRADE REPRESENTATIVE ] T h d | | an d P Egy pt P Uzbekistan
e Ukraine e Greece e Vietnam
e \enezuela e Guatemala
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