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99 of 100 cities

most vulnerable to
environmental risk
are In Asia: Report

PARIS » Of the 100 cities world-
wide most vulnerable to environ-
mental hazards, all but one are in
Asia and four-fifths are in India
or China, according to a risk as-
sessment published vesterday.
Across the globe, more than
400 large cities with a total popu-
lation of 1.5 billion are at “high” or
“extreme” risk owing to some mix-
ture of life-shortening pollution,
dwindling water supplies, deadly
heatwaves, natural disasters and
climate change, the report found.
The sinking mega city of Jakarta
- plagued by pollution, flooding
and heatwaves, with worse to
come - topped the ranking. On a
four-tier scale, Singapore was
ranked high - the second-highest
level — for environmental pollu-
tion and climate change risks.
But India, home to 13 of the
world’s 20 most risk-laden cities,
may face the most daunting fu-
ture of any country in the world.

“Home to more than half the
world’s population and a key
driver of wealth, cities are already
coming under serious strain from
dire air quality, water scarcity
and natural hazards,” the report’s
lead author Will Nichols said.

“Inmany Asian countries, these
hubsare going to become less hos-
pitable as population pressures
grow and climate change ampli-
fies threats from pollution and ex-
treme weather, threatening their
role as wealth generators for na-
tional economies.”

While richer than India, China
faces formidable environmental
challenges as well. Thirty-five of
the 50 cities worldwide most
beset by water pollution are in
China, as are all but two of the top
15 facing water stress, according
tothe report.

But different political systems
and levels of development may
ultimately play in China’s favour,

‘400m at risk’ as
cities fail to adapt
to chmate change

PARIS * Hundreds of cities have no
climate adaptation plans in place
despite rising threats such as
floods, heatwaves and pollution, ac-
cording to a report that said this
could put 400 million people
across the world atrisk.

Fast-expanding urban areas are
home to more than half the popula-
tion of the planet and are increas-
ingly exposed to climate-fuelled
disasters, economic shocks and
health crises as the world warms,
with fears that vulnerable commu-
nities will be hardest hit.

CDP, a global non-profit that col-
lects data disclosed by companies,
cities, states and regions on envi-
ronmental impact, analysed over
800 cities and found 43 per cent
do not have a plan to adapt to the
challenges of climate change. The
group was formerly known as the
Carbon Disclosure Project.

With more and more people
drawn to live in urban areas, CDP
estimated that by 2030, 400 mil-
lion people will be living in poorly
prepared cities.

“The urgent need to actand have

adaptation measures in place to
keep the citizens safe is increasing
together with (the urban popula-
tion),” said CDP’s policy director
for Europe, Ms Mirjam Wolfrum.

She said 93 per cent of the cities
included in the report were facing
“significant threats”, while 60 per
cent highlighted “substantive”
water security issues.

The top five hazards are flash
and surface flooding, heat waves,
rainstorms, extreme hot days and
droughts, she said, with air pollu-
tion also a major health concern.

Ongoing adaptation strategies in
the places that reported to CDP in-
clude tree planting (20 per cent),
flood mapping (18 per cent) and cri-
sis management plans like evacua-
tion systems (14 per cent).

With cities responsible for 70
per cent of global emissions, the re-
port said urban centres are looking
at schemes like increasing the use
of renewable energy and improv-
ing green spaces, transport infra-
structure and recycling.

Under the 2015 Paris climate
deal, countries agreed to limit

People walking past the Rialto Bridge in Venice during high tide. More than half

the people on earth are increasingly exposed to climate-fuelled disasters and
health crises as the world warms. PHOTO: REUTERS

global heating to 2 deg C, with a
less damaging target of 1.5 deg C.

The years since have been
among the hottest on record, to-
gether with severe storms, floods
and wildfires across the planet.

But some cities are setting more
ambitious climate targets than
national governments. The report
highlighted Santa Fe County in the
United States, Greater Manchester
in Britain and Penampang in
Malaysia’s Sabah state, the first
city in South-east Asia to report a
netzeroambition.

There has been an increase in
cities taking part in the CDP’s
annual report, with 812 cities dis-
closing last year, compared to just
48 inits first study in 2011

Ms Wolfrum attributed this to
the fact that changes to the climate
areincreasingly visible.

“People in the city council can
now feel this and see this. They are
already paying billions in climate
hazards and they see this as in-
creasing,” she said.

But even those with climate
plans are struggling to finance
them, CDP found, with a quarter of
all cities citing budget shortfalls as
abarrier toaction.

Globally, cities said they needed
atleast US$72 billion (S$95 billion)
to finance environmental projects,
with three-quarters looking to the
private sector for funding and inno-
vation to help plug the gaps.
AGENCE FRANCE-PRESSE
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Bitcoin falls as much as
5% after shock U-turn
on l'esla car payments

Company suspends use of digital
currency over climate concerns,
explores more sustainable ones

Tesla has suspended the use of bit-
coin to purchase its vehicles be-
cause of climate concerns, chief ex-
ecutive Elon Musk said in a tweet
on Wednesday, reversing the com-
pany’s stance in the face of an out-
cry from some environmentalists
and investors.

Bitcoin, the world’s biggest digi-
tal currency, dropped as much as
15 per cent after the tweet, sinking
to as low as US$46,045 in Asian
trading before paring some of the
drop. It was down about 11 per cent
atUS$50,330 around 5pmin Singa-
poreyesterday.

There were reports earlier of out-
ages at digital-token exchanges as
people rushed to sell.

Other cryptocurrencies, includ-
ing ethereum, also fell before re-
gaining some ground in Asia trade.

In Asia, Monex Group, whose
ownership of crypto exchange
Coincheck made it the second-best
performing stock in Japan this year,
dropped as much as 12 per cent.

Nexon, which just last month be-
came the first Japanese firm to
make a significant bet with a
US$100 million (S$134 million) pur-
chase of the cryptocurrency, fell as
much as 17 per cent, the most in a
year, though a poor growth out-
look given at its earnings was also
weighing on sentiment.

Mr Musk said in his post that
Tesla would not be selling any bit-
coinand aimed to use it for transac-
tions once mining shifted to a
more sustainable energy.

“We believe it has a promising fu-
ture”, Mr Musk wrote. “But this can-
not come at great cost to the envi-
ronment.” He added: “We are also
looking at other cryptocurrencies
thatuselper cent of bitcoin’s ener-
gy/transaction.”

His post took many in the cryp-
tocurrency community by sur-
prise, including Mr Nic Carter, a
partner at Castle Investment Man-
agement and a leading voice
among defenders of bitcoin’s en-
ergyuse.

“Surely he would have done his
diligence prior to accepting bit-
coin?” said Mr Carter. “Very odd
and confusing to see this quick re-
versal.”

Tesla’s addition of bitcoin to its

balance sheet was the most visible
catalyst during this year’s rally in
the digital currency.

Bitcoin jumped 16 per cent on
the day in February when Tesla re-
vealed it had bought US$1.5 billion
ofbitcoin and would soon accept it
as payment for cars.

The digital currency is created
when high-powered computers
compete against other machines
to solve complex mathematical
puzzles, an energy-intensive
process that currently often relies
on electricity generated with fossil
fuels, particularly coal.

At current rates, such bitcoin
mining devours about the same
amount of energy annually as the
Netherlands did in 2019, the latest
available data from the University
of Cambridge and the Interna-
tional Energy Agency shows.

Some investors cast doubt on
Tesla’s plans months ago.

“We are, of course, very con-
cerned about the level of carbon
dioxide emissions generated from
bitcoin mining,” said Mr Ben Dear,
chief executive of Osmosis Invest-
ment Management, a sustainable
investor managing about US$2.2
billion in assets that holds Tesla
stockin several portfolios.

—

Tesla will not be selling any bitcoin but aims to use it for transactions once mining shifts to a more
sustainable energy, says the company’s chief executive Elon Musk. PHOTO: REUTERS

CHINA DOMINANCE

The dominance of Chinese bitcoin
miners and lack of motivation to
swop cheap fossil fuels for more
expensive renewables could mean
there are few quick fixes to the cryp-
tocurrency’s emissions problem.

Chinese miners account for
about 70 per cent of bitcoin produc-
tion, data from the University of
Cambridge’s Centre for Alterna-
tive Finance shows.

They tend to use renewable en-
ergy, mostly hydropower, during
the rainy summer months, but fos-
sil fuels, primarily coal, for the rest
ofthe year.

Officials in Beijing are conduct-
ing a check on data centres in-
volved in cryptocurrency mining
to better understand their impact
on energy consumption, sources
told Reuters last month.

In theory, blockchain analysis
firms said, it is possible to track the
source of bitcoin, raising the possi-

ENVIRONMENT A PRIORITY

Webelieveithasa
promising future, but this
cannotcome at great cost
tothe environment.

b D

MR ELON MUSK (right), Tesla's chief
executive,on bitcoin.

bility that a premium could be
charged for green bitcoin.

Stronger climate change policies
by governments around the world
might also help.

Some bitcoin proponents note
that the existing financial system -
with its millions of employees and
computers in air-conditioned of-
fices — uses large amounts of en-
ergy too. REUTERS,BLOOMBERG
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Sustainability
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Carbon Neutral Economy

Carbon neutrality refersto achievinghetzerocarbondioxideeguivalenemissiongall greenhous
gasesjo the E a r tatmasphereEmissionsare associateavith humanactivities(anthropogenic
suchaspower/energyransportationndustrypuildingsinfrastructureextilesandfarming

Figure 2: World annual CO2 emissions and emissions intensity of GDP

Anthropogenic greenhouse-gas (GHG) emissions per sector and type of gas
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PRAS- Plastic Recycling AssociatiorSingapore
(supported by the Singapore German Chamber of Lom

https://www.sgc.org.sg/eventiesregastainabHdagmmittaedoras



Singapore E-Waste PRS Overview
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Track & Trace

1 Collection Event

» Any collection event, which is defined as any action in which the
PRO comes into possession of E-waste, will start the Track &
Trace process. The location (GPS), time and a unique identifier
(RFID or Barcode) will be assigned to the collection event.

2 Deliver to Depot

+ When delivered to the depot the unique identifier (RFID or
Barcode) is read and the time of delivery as well as the weight of
the collection event is recorded and assigned to the specific
event. The weight recorded will increase the input inventory
which represents the amount of unsorted E-waste in the depot.

CHE Sorting Process

+ When the E-bin or container holding the material from the
collection event is sorted into each fraction, the time of the
sorting process is recorded and the weight of the input inventory
is reduced. This concludes the Track & Trace of the Collection
Event.

ALBA ¥

Treasure raw materials.

4 Commission Material

* After sorting, the sorted material will be made ready for shipping to the recycler via
position it in appropriate shipping parcels such as boxes, bins, pallets or cages. Once
the parcel is commissioned, it will generate a new parcel event, in which a unique 1D,
time, E-waste category and weight are recorded. The new parcel will increase the
Output inventory, which is broken down per E-waste Category.

5 Send to Recycler

+In line with the procurement process, the E-waste will be sent to prequalified recyclers.
Each shipment will create a new consignment ID, which includes the time of
consignment, the Parcel IDs, weight and E-waste categories. At delivery or pickup of
the recycler, the recycler will confirm receipt of the consignment, the time will be
recorded and the Output inventory will be decreased. With official handover to the
recycler, the consignment will be released for billing.

“ Recycle

*In the Recycler Management Module, the recyclers will see all consignments and
can report their own weight recording of each consignment as well as resale and
recovery rates. The platform will allow further information, such as pictures, to be
provided. If there is a significant discrepancy between the weight recorded by the
recycler and the PRO, the consignment will be investigated and be put on hold for
billing to the producers and payment for the recyclers until the evaluation is completed.




Incentive Schemes & Consumer Engagement ALBA ©

Treasure raw materials.

Use of EEE

o IE2

Purchase of Electric & Recycling of E-Waste
Electronic Equipment 3'
(EEE)
Further
Recycling
""""""""" * Programs

‘ Wt COZ fontprnt metusioon Wb

Gain CO2-Points and redeem for Vouchers
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Block chaining of Plastics

Warehouse, Stores and consumers
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Plastic Labelling/Tagging o0 Watermarking of Plastics

Molecular sequence Product Tagging with a digital Market place Plastic waste
marking block chain record
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Blockchain technologyfor sustainable plastic waste management icircular economy
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Carbondots,CDs asafluorescenink. Cu2+ andFe3+ areusedfor encryptiorreagentsanddisodiumedetatd EDTA)
andascorbiacid(AA) areusedfor decryptiorreagentBy tailoringto the properpH, it endowsdecryptiorprocessvith
exclusiveropertieswhichis thefootstonefor designingafennformationencryption

COOH
HOOC

OH

o CDs © CDs-Cu2* © CDs-Fe>* ® UV light

C. Yang, R. Li, J. Zhang, Z. Cao, C. Liu, M. Zhang, W. Han, S. Ramakrishna and Y. Long, New J. Chem., 20210@%1IK1



CDs+Fe®**
'Y

Fig. 3 Deluded information application. (a-d) Designed template pattern. (e) Encryption pattern
under UV light. (f-h) The obtained information after using the key on the encrypted pattern: (f)
key-1, (g) key-2, (h) key-3. Only key-3 can obtain the real information, and others are deluded

fake information.

C. Yang, R. Li, J. Zhang, Z. Cao, C. Liu, M. Zhang, W. Han, S. Ramakrishna and Y. Long, New J. Chem., 20210@%1IK1



é

\H()P
l’\“ ,-,; i 14

.%

DHL

, Q/ g

Fig. 4 High-density storage application. (a) Encryption pattern under UV light (365 nm). (b-d)
The obtained information after using different keys on the encrypted pattern: (b) key-1, (¢) key-
2. (d) key-3. Only key-3 can obtain the real information, and the designed overlap pattern can

Save storage Space.
C. Yang, R. Li, J. Zhang, Z. Cao, C. Liu, M. Zhang, W. Han, S. Ramakrishna and Y. Long, New J. Chem., 20210@%1IK1
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Fig. 5 Recoverable function after being intercepted by a spy. The fake information obtained by
the spy 1s (a) "SHOE" or (b) "7214", which can further transform to the real information using

the correct method by our allies. The "9808" 1s the real information.

C. Yang, R. Li, J. Zhang, Z. Cao, C. Liu, M. Zhang, W. Han, S. Ramakrishna and Y. Long, New J. Chem., 20210@%1IK1



4IR and FashionIndustry (Textiles)

By critically looking at 4IR technologysolutionsthat better manageand predict
iInventoryrethinkingtraditionabusinessnodelsandscrutinizinghe wayfashionvalue
andsupplychainsoperataoday,we hopeto createa moreenvironmentallgonsciou
future S 1 n g aTexileaadd-ashiorFederatiomunsThe BridgeFashionncubatot
program to help fashion and fashiontech businessesvith a focus on design

technologyndsustainability-ederatiorchief executivivir SemurHo.



/TrUST is a youth-for-youth programme that provides tertiary b
students to have a better understanding on the
sustainability scene in Singapore.

- /

Carbon Footprints Smart Packaging

How are we able to enforce How can smart packaging reduce
accurate carbon footprint food loss in midstream
calculations in a sensible and processes of the supply chain,
transparent manner, instead of a while overcoming the hidden

one-size-fit-all approach? costs associated with it?
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Sustainability issues that all
work in tandem to potentially
solve

—

Develops new tech to be adopted by private
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Tripartite Alignment

Contribute to database
- Food loss in mid-stream
process
- Effectiveness of Smart
Packagings

Corporation

Manage the database
- (Can be visible and
understandable by the public

Y

Public Database

Analyze data collected
from the corporates

Academia
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A partnership betweeB8ingapore Economic Development Board JED

and TUVSUD.

Theindex serves as a diagnostic tool that companies across all indu

and sizes can use to learn about Industry 4.0, evaluate the state of th
facilities and develop a transformation roadmap.

THE
SINGAPORE
SMART INDUSTRY READINESS
INDEX

Catalysing the transformation of manufacturing




Table A.1: Classification of manufacturing industries according to their technology intensity

Category of technology intensity

Industries

High-technology industries

Aircraft and spacecraft: pharmaceuticals: electronics
components: office. accounting. and computing
machinery: radio. TV. and communications
equipment; medical. precision and  optical

instruments.

Medium-technology industries

Electrical machinery and apparatus: motor vehicles:
trailers and semi-trailers: chemicals excluding
pharmaceuticals; railroad equipment and transport
equipment: machinery equipment: building and
repairing of ships and boats: rubber and plastics
products: coke. refined petrolenm products. and
nuclear fuel: other non-metallic mineral products:

basic metals and fabricated metal products.

Low-technology industries

Manufacturing. n.e.c.: recycling wood. pulp. paper.
paper products. prinfing. and publishing: food
products. beverages. and tobacco: textiles. textile

products, leather, and footwear.

The hightechnolog)
manufacturing to b
associated with low
emissions than mediu
technology manufacturir
and in turn low
technologynanufacturing
These findingsugges
that a shift towards mo
technologyntensive
manufacturing may be
more environmental
sustainabl
Industrialization pat|

ElvisAvenyand FioregenfieEhtdi6gy and Management Centre for Development, Oxfiore iDéipaddenelopment, Universiyfofd, 202:
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Enablers to resolving food challenges

How Si

Intentions

Enablers

Examples

ngapor eos

ecosystem 1| s

Diversification of food supply

M"Mw'kuﬁﬁ
Import
Diversification

Reduces reliance
on one supply

source

Source

diversification
across continents

Imports from 170
countries and

regions

Locai
Production

Buffer stretched
supply chain,
and disruptions

Sustainable
urban food
production

Genetic
improvements &
disease
management

Reductlon of

Overseas
Agriculture Wastage

Singapore

Exports generated

produce back to >800,000 ton in

Singapore 2018,0nly 16%
recycled

SFA and ESG Food waste

valorisation as
agriculture &
aquaculture feed

supports local
companies to
expand & grow

overseas
Barramundi Asia Okara for fish
Sustenir feed

30 by 30 Goal
7o Produce 30%
€ SyRRidh& N2 B 2830

Storage / Shek

life extension

Mitigates
supply
disruption of
imported food

Food safety
science &
innovation

Air purification

system to remove
ethylene gas

Alternative

foods
Mitigates impact
of climate change
and resource
constraints

Develop novel
biomanufacturing
methods of
alternative proteins

Microbial, plant
and cell-cultured

proteins -

@ Dr Hazel Khoo, Executive Director,Singapore Institute of Food and Biotechnology Innovatior



Singapore Institute of Food and Biotechnology Innovation (SIFBI):
Preparation of the future

Agri-tech & Aquaculture Horizontal Program Office (A2HTPO)

Focus Areas

Eff|tC|_entb<|& o hITO(r:]aI plrodt_Jctlor: of& -~ Low carbon & high
sustainable 'gh value Inputs circularity solutions
production systems feed

Integrated High

Performance Health Monitoring &

Disease
Management

Strain Engineering & Environment
Genotype Modelling & Life

Bioactives, Inputs &

Smart Substrates

Precision Farming

Systems Development Cycle Analysis
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Agritech and Aquaculture Horizontal Technology Programme (A2
Onestop Engagement Platform Across A*STAR

. ‘\ 3
P‘“\O“\a:‘\:-\cs ”el'nglg/”/.l)g
Develop advanced urban Agritech & Aquaculture & *° M"'Iag%
technologies/solutions & ont
> R&D Driven Innovations &
~ 8
~~ £ .2
Enable high tech intensive Agritech & Aquaculture farms in <9.§ ’50‘%’3,
. N <
>Grow More with Less §E 22,
53 3%
Nurture local Agritech & Aquaculture champions g ‘%é %,,o
> Regional/Global Footprint Q EX

Research Domains

Collaborate with leading global urban Agritech & Aquacultur
players
> Attract & Anchor in SG

Efficient & viable production
systems

/N

Local productiorhadh value Sustainable
inputs&feed solutions
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Biotechenabled Production of Natural Ingredients

Using Lycopene Production as an Example

Lycopene
(antioxidant)

CH,OH

OH
I/ N\
INOH B/
HO\E_CH H One_Step Patented

Process Technology

Engineered Highest LaBcale Production +  Lycopene in tomao:
E.coli . mg/ Kg
A Sustainable Approach:

In a year, a 2000L bioreactor can produce more Lycopene than from the planting of the whole of Singapore with tomatoes

N Land & Water Efficiency

N Production Efficiency

N Yield Consistency

N No Geographical & Climate
Restriction

2000L bioreactor

@ Dr Hazel Khoo, Executive Director,Singapore Institute of Food and Biotechnology Innovatior
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Side Stream Va.IOrisati(Hﬂ}iportingSustainable Urban Fish Farming

Okardor fish feed: A Singapore Naiir&i@elechnology SG wastd, SG Fish Farm

4" . . N [Local SG] Supplier
\ : ~ B Okara Raw Material
S « .
f,“), LR S SRY, Manufacturers
Ty 5" & of soy-based
¢ ) (‘« ( . ‘ food products {Regional) Supplier
i = | “ 4 Okara Raw Material
‘ < / \
Nutritiou®kargSoy bean pulp) Through specially  inssct Protein 3‘;‘:‘;}: \ Japanese MNC

SG produces > 30 tonnes/day

formulated fish feed :
Insect protein

-1
;>
manufacturer

Waste-1o-Resource Factory & “:z ' h ‘*"“ 3
°Q

Beverage
manufacturers "y
&};&h Retai and consumer
Growing aquaculture industry in Food
Singapore manufacturers Local End User
Fish Farm deachdom

Harnessing Capabilities Across SIFBI:
A Natural Product Library A Food safety A Texturization
A Strain selection A Microbial fermentation A Feed Formulation
A High throughput screening A Scaleup optimization A Nutritional studies
A Microbial consortia engineering A Downstream processing A Productization

@ Dr Hazel Khoo, Executive Director,Singapore Institute of Food and Biotechnology Innovatior



Ng Yiak Say- Blue Ocean Aquaculture
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Optimised Energy Distribution for
a Cleaner, Greener Energy Future

Vi rtu aI POWer Plant A Virtual Power Plant is a digital platform that links

energy resources across different locations in @

Singapore and optimises energy usage.
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Intelligent — Electricity produced from different sources

D I g Ital TWI n can be coordinated intelligently as a “single producer”.

Reliable — Energy fluctuations (e.g. due to solar W

intermittency) can be stabilised automatically. : t

\
Resilient — Localised faults can be isolated, minimising \\\ Sa
impact to consumers. ~ R

In Collaboration With

%—? sembcorp //AZVE - VI rtual

MARKET
THORITY

Power Plant (VPP) J T

The Future of Efficient Energy Management #%
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Demand Weather Production Price r
Forecast Forecast Forecast Forecast

Aggregate -~
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™NOIy oA HOME

TB“Y % I Solar Battery
§‘ i) 1 Panel Storage
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’b Generator Vehicle
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<7 Electric Industrial
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Everyday data |S eXp'Ddlng Average Internet user : 1.5GB

Smart hospital : 3,000 GB
Autonomous driving : 4,000 GB

Airplane data : 40,000 GB
Data centersarehugeenergy hogd Smart factory : 1M GB

everything from the servers, storagq
equipment and cooling infrastructur
have a large appetite for electricity.

The International Energy Agency
estimates thabe sector currently
uses around 1 per cent of the
wor | dos .e&hisdigure could
hit doubledigits by 2030, making
related emissions a problem
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Singapore put s Ocengagwhyandavhay it npeans ferehé-iGiSichaneeinewdasi:



Mattedanganelli etSthategifs improving the sustainability of data centers via energy mix, energy censeggaiid0,. 20@1diferdarints202103.02



