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Engineering Education - the Context

Engineering education for future engineers

A world of volatility, uncertainty, complexity and ambiguity

Roles of engineers in industry/economy of the future

Changing global economy leveraged on technology and sustainable development
Common destiny — climate change & sustainability

Rapid disruptive technological innovations, short shelf life of specialized knowledge
Global interconnectedness, technology decoupling and restrictions

Interdisciplinary collaboration

Diversity, inclusiveness and grounded to the community



Integration of Sustainable Development
Goals (SDGs) in Engineering Education

Sharing Singapore’s Experience
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Sustainable development is a comprehensive approach to growth and progress that meets the needs of the present
' without compromising the ability of future generations to meet their own needs.
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Three-Pillar
Framework of
Sustainability
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Integrate three core dimensions: , social inclusion, and environmental protection, ensuring that
development is balanced and beneficial for all sectors of society.
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Engineering education & sustainable development

* Engineering education and sustainable development are increasingly interlinked as the
world faces significant environmental, social, and economic challenges.

* Integrating sustainability into engineering curricula is essential to prepare engineers to
address these challenges effectively.



Singapore’s Commitment & Plan

@ GREEN PLAN

Charting Singapore’s

Net Zero Future |
National

Achieve net zero emissions by 2050 Pe rSpeCtiveS

Long-Term Low-Emissions Development Strategy (LEDS)

Reduce 2030 emissions to 60 MtCO.e

after peaking emissions earlier
2030 Nationally Determined Contribution (NDC)
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Transforming Singapore into a City in Nature
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Green Economy

» Seek green growth to create new jobs
« Transform our industries and harness sustainability as a competitive advantage
« Transform existing sectors and help them decarbonize

» Help our businesses seize opportunities in the green economy

In support of SDGs:

DECENT WORK AND 9 INDUSTRY, INNDVATION 13 CLIMATE 17 PARTHERSHIPS

ECONOMIC GROWTH ACTION FOR THE GIDALS

r INTERMNATIONAL
_ ENGINEERING

ALLIANCE



Resilient future

e Shoring up our coastal and flood defences

« Strengthen food security

« Keep Singapore cool

In support of SDGs:

9 INDUSTRY, INKOVATION 13 CLIMATE 1 PARTNERSHIFS

AND INFRASTRUCTURE ACTION FOR THE GODALS
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Sustainable living

e Circular economy

» Eco stewardship programme

e (Green commutes

In support of SDGs:

GO0 HEALTH QUALITY CLEAN WATER IRDUSTRY, IRKOVATION 11 SLISTAIKABLE CATIES 12 RESPOMEIBLE
AND WELL-BEING EOLCATION AHD SARITATION AND IRFRASTRUCTURE

e | nel |

COMEUMPTION
AHO PRODUGTIDN

I CLIMATE 1 PARTHEREHIPS
HETHN FiliE THE GLALS
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Energy reset

 Green energy

e Green transport

e Green buildings

In support of SDGs:

1 2 RESPONSIBLE CLIMATE
CONSUMPTION ACTION FOR THE GDALS

IRDUSTRY, INNOVATION 11 SUSTAINABLE CITIES PARTHERSHIPS
AND INFRASTRUCTURE AND COMMUNITIES

AND PRODUCTION
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SINGAPORE
INSTITUTE OF
E TECHNOLOGY

Green Skills for the Green Economy
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Green Skills for the Green Economy

e Many existing jobs will require green skills as companies across sectors adopt more environmentally

sustainable practices and develop sustainability targets for compliance and reporting. For instance, as
more buildings and transport systems go green, skills such as Green Facilities Management are
seeing demand growth of more than 2,000%.

Environmental, sustainability, and compliance-related green skills are the most transferable across
sectors and job roles, and are ‘no regrets’ moves for citizens to upskill in. Environmental
Sustainability Management is required by more than 400 job roles while Environment and Social
Governance by close to 300 job roles, spanning across many sectors.

Within the Sustainable Finance domain, skills such as Carbon Markets and Decarbonisation
Strategies Management and Sustainable Investment Management are seeing demand growth of
more than 1,500%. Other emerging areas such as urban farming, food technologies, and novel food
development are also seeing high demand for related skills as Singapore aims to produce 30% of our
nutritional needs by 2030.
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Green Ecosystem — Singapore Example

 People is key — a whole-of-nation movement to advance Singapore’s national agenda on
sustainable development

« Green programs to involve all stakeholders — energy efficiency national partnership
» Performance standards — minimum energy performance standards

 Laws and legislations on energy efficiency — energy conservation act, carbon tax

* Recognition and awards — EENP, Green Mark

* Financial incentives — energy efficiency fund

 Competent energy professionals — SCEM, EEO Assessor, EEUP

» Green professional networks — Chartered energy engineers, ESCO
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SINGAPORE
INSTITUTE OF
TECHNOLOGY

Sustainability
Education in SIT

Sustainability Education Committee
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SIT Internal
Recap: Sustainability Education LEVEL O: GENERAL AWRRENESS FOR PUBLIC
Via Learner’s Perspective

LEVEL 1: BASELINE EDUGATION - MIGROMODULE .

Compulsory for all students. provides fundamental knowledge for
learners to better transit into deeper, discipline-specific, and multi-
disciplinary sustainability subjects and projects

s“ AIHABII'" I LEVEL 2: SUSTAINABILITY IN CURRICULUM g
Sharpen and enhance sustainability content in SIT and joint undergraduate @

EDUGATION ROAD MAP i N

FOR SITIZENS LEVEL 3: OPPORTUNITY T0 DEEPEN THROUGH MINOR .

Student will read discipline-specific modules, embedded with sustainability content, read
sustainability core modules which cover a variety of topics, such as life cycle assessment,
sustainability report, green financing

LEARNING LOOPS .

Applications of sustainability concepts and addressing problem

L. . . statement from 17 UN SDGs through opportunities such as
Level X: Student pa rt|C|pat|on n Communication Studies, Integrated Work Study Programme,

Sustainability—related activities are Social Innovation Project and Capstone etc
encouraged throughout their stint in SIT

LEVELA-EMPOWERING PROFESSIONALS

Supercharge sustainability knowledge through CET courses
& workshops, with stackable pathways to certificates and
degrees
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SIT Internal

Level 1 —Incorporate baseline sustainability education for SIT S—
and joint degree UG students (Started for AY22/23): TECHNOLOGY

= Embedded sustainability element in SITE
university-wide modules such as:

Sustainability @ SIT Search this Guide search

| | S ustai n abi | ity lo 1 M icro- m Od u I e — _ Sustainable development is about meeting the needs we have now, but ensuring at the same

Getting Started time that future generations will be able to meet their own needs. With this in mind, our

I ntrOd U Ctl O n tO S UStai n abi | ity, approach to both teaching and learning at SIT should always consider the implications of
inability.
sustaina

=y - - In this guide you will find resources relevant to sustainability at SIT. If you would like more
u U CS 100 1 C rltl Cal Th I n kl n g &. links and resources added, please let us know.
L
CO m m u n ICatI O n ] X Library@SingaporeTech.edu.sg

. . . @ library.singaporetech.edu.sg s U ST A I N AB L E .“"‘
= USI2001 Social Innovation Project T DEVELOPMENT Q‘A‘QALS
= Made available library resources to
support sustainability education

Current sustainability news: Measure your own carbon footprint:
« Channel News Asia (CNA) TED Talks on Sustainability » Calculate my footprint
s Science Daily + Carbon Calculator

17




SIT Internal

Level 1 — Incorporate baseline sustainability education for SIT aﬁ

SINGAPORE
INSTITUTE OF
TECHNOLOGY

joint degree UG students (Started for AY22/23):.

Sustainability 101 Micro-module:
= Two hours of e-learning
= Launched on 29 Aug 2022

Mini-tasks + MCQ Quiz
= Compulsory starting from AY22 Cohort 7 b
. @) Somen GOALS
= Four topics: 15w | ¢ [¥
1. Why is sustainable development important? HAEENE
What is sustainable development? BEEEE

2.
3. What are the key challenges in Singapore?
4.

How can individuals, organisations and

Singapore contribute to sustainable
development?

@ GREENPLAN

Supports the learning of sustainability—related
modules (e.g., SIP) & projects (e.g., capstones)

18




SINGAPORE
INSTITUTE OF
TECHNOLOGY

Level 2 — Sharpen and enhance sustéainability content in SIT an
joint undergraduate programmes:

= Working with all Programmes to make recommendations to incorporate
sustainability elements (Contents, Module Descriptions, Module Learning
Outcomes, Programme Education Objectives)

= Reference frameworks: ESG, MOE/SSG’s Green Skills and United Nations
General Assembly’s Sustainable Development Goals, etc.

19




SIT Internal

Level 3 — Opportunity to Deepen Through Minor SNGAPORE

TECHNOLOGY

Minor in Environmental Sustamablllty (Launched In AY23/24)

seminars /[ talks / activities with
ES theme

18 credits 12 credits SUSTAINABILITY ACTIVITIES 30 credits + Participations
3 Environmental + 2 Discipline-specific + T"t‘f No of Pla';t';'ggt:"‘s with ——  Minor in Environmental
Sustainability (ES) modules modules embedded with otel accumuate ours in Sustainability

(ES Microcredential) ES content

y j\\ Ve - 3 ) . 7“‘\‘
' ES Measurement | ES Management = (  ES Project )
Environmental Su;aas'i?]aegg'ty
NOTE: Sciences

Model

* Pre-requisite: MMCENG1001
Introduction to Sustainability micro-
mod

» ES Management module to be
offered after ES Measurement
module whenever curriculum
structure allows. Otherwise, to offer | -
this module in the same trimester Sustainability
with ES Measurement module Reporting

Life Cycle
Assessment

S
J Q oy

Development
Policy

P

Sustainable }

\

To enable SIT graduates of various disciplines to contribute towards environmental sustainability

targets of organizations, industry, and nation. 0




SIT Internal

Level 3 — Opportunity to Deepen Through Minor Em’#ﬂﬂ‘%ﬁ&

TECHNOLOGY

7 » " Appreciation to IAC for giving input on the Minor in
Environmental Sustainability (MES) during the first IAC
Meeting.

= Offering of Minor in Environmental Sustainability (MES)
in AY2023

o InAY2023, students from Electrical Power
Engineering & Engineering Systems programmes
are eligible to sign up for MES. They will start
Environmental Sustainability modules in their year
2 (i.e., AY2024).

o From AY2024, students from the Mechanical
Engineering and Digital Supply Chain will be
eligible to sign up for the Minor.

o Key feedback from students: Appreciated the
Sci. Dpl. Glenn S. Banaguas, renowned scientist, diplomat, sharing from industry and case studies — Invitation

and one of the of the leading experts on environment, to IAC members to contribute on this if available
climate change, and disaster risks in Asia, sharing his

experience on Sustainability with students reading the = At the overall programme level, learning loop created
Minor in Environmental Sustainability with application/reflection via the Integrated Work Study
Programme, Social Innovation Project and Capstone 21




SIT Internal

Level 3 — Opportunity to Deepen Through Minor

SINGAPORE
INSTITUTE OF
TECHNOLOGY

= Students apply their learning by using real-life examples of companies listed on the SGX.

* |n their group report and presentation, they make comparison of key environmental indicators,
discuss carbon accounting, LCA and sustainability reporting, and analyze the improvement
strategies to reach their carbon reduction emission goals .




SIT Internal

SINGAPORE

Level 3 — Opportunity to Deepen Through Minor WSTITUTE oF

SDE3001 Environmental Sustainability

KEY ENVIRONMENTAL INDICATORS
Measurement:

A= SHEIN ZALORA

FACTORS

uetion spike led to a 52x ZALORA emitted 211,886 tons of CO2,
r 99% 9.17 million tonnes manufacturing taking up 62%

e e = Students compare Shein and Zalora

Carbon Effozt ] £
Footprint Usage of Renswsable Energy for Operaticns - Replacing packaging material to one that has
- Source for environmentally friendly products lower envirommental impacts . .
5 - e and shared the disastrous impact of
k- Efforts to ensure fair labour practices
# - Hu g . Efforts to ensure fair labour practices . . .
ZALORA rainabour | el " e e T fast fashion on the environment and in
air Labour = e e social audits to evaluate working environments
.. o Practices TR Lo “ppu"; :SHBIR'E- o e - training sessions to proper ethical trade

coteety T el el e s | 0% ook b mnigeent terms of unfair labor practice.

= . GHG emissions increased by 112,486 CO2 in 2022
i i sustainable ion Efforts to increase Sustainable congumpsion
o Eﬁﬂtﬁ‘_:g Lo el T ion patterns
- switch fabrics with lower envirommental

F . o ) impacts to ensure sustainable consumption
- 14 1
n and & ERPPLISERpSalcAt N A PERTIcE o - promote comscious shopping and circular
o del P pping
Production fashion to consume:

s
- set pl £ ircular ecomomy for SHEIN's . :
Patterns prod }: - minimise use of plastic for packaging

m————__, = Students compare Singapore and

Addtionsl Contribution of improved ATM and Infrastructure Use
Seenana

s T - Emirates Airlines CO, footprints and

4 | s the insufficient commitments they
th L.’LM intend to take. They model the cost

8

g

MNet 3,16 CO, Emissions
from International Aviation (Mt)
= s
g

el RV L L RR R Rpnssdictl]y
B e PXF of operations as the value of carbon
M s :iz:ly;f:t:?;& o thm19“-;9".59"@‘\9‘9‘1@._9‘&7..e'\s-“‘e“@‘,\o"‘s‘s:‘f.p“@“1@“.}9“@’#‘;‘@‘1&'@;";‘1@"@* o Credits increases Over time,

“Acual caton restrel e i s rege

i o et el underlying the urgency to transform

Fig 3: Global aviation CO, emissions . :
Fig. 12: Worst case scenario for carbon ta
through 2050 (Fleming et al., n.d.) '8 seend nax the sector.
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SIT Internal

Level X — Facilitate student activities as a
learning platform

Collaborating
Partnar

47 HEINRICH

BOLL
STIFTUNG

“MAKE THE CASE” - EAST ASIA

A Student Team Competition to Scale Solutions for Asia's Plastic Crisis

= Support and promote student participation in sustainable related
events and student life activities
» For example: supporting the upcoming AECOM City Hack,
student participation in international competition — “Make the
Case” — East Asia

Overarching theme

FIND AN EXISTING
PROJECTIN EAST ASIA
THAT REDUCES PLASTIC WASTE

"MAKE THE CASE" THAT THE PROJECT

DESERVES GREATER ATTENTION
Calling Students |
& COULD BE REPLICATED ELSEWHERE TOTAL PRIZE MONEY é;;ﬁ""*'m"’"

Cambodia

Mongolia
OVE R Myanmar
leverages to deliver solutions, addressing complex WRITE A CASE STUDY TO TELLUS Hong Kong SAR Philippines
and interrelated challenges and crafting solutions with universal value for Singapore’s stakeholders SINGAPORE % Indonesia Singapore
INSTITUTE OF N HOW & WHY i Al raaa
’ Laos Taiwan

and scalable to other cities globally. TECHNOLOGY

2 % &

People, Envirenment, Mability, Energy, Waste Interconnected systems,
Economy Black swam event readiness

susGain Macau SAR Thailand

Mainland China Timor-Leste
Malaysia Vietnam

Enhance  Elevate Empower

Solutions to the plastic waste problem, with real results, exist N(-:r;t'._'a__r’_[-_up_qr_n_ew ideas required.
Now, it's just a matter of getting them known. Let your team take up the challenge of spreading the word!
@ GREEN PLAN

WHEN WHY PARTICIPATE

Registration
21 February - 30 April 2022

Submit Plastic Atlas Asia Insights
30 May 2022

Specify Your Project/Program
15 May 2022

Submit Case Study

WHO CAN
PARTICIPATE?

+ Bachelor and Master's students

« Studying at East Asian
universities

+ Open to all disciplines

Key targets

City Nature Sustainable living e Energy reset Prize Money

Top Prize: +$2,500 USD

Each Theme
1st Place: $4,000 USD
2nd Place: $1,500 USD
3rd Place: $500 USD

Plastic Atlas Asia Insights Prize

=
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]
(L]
2§
2o
o
(=]
£
w

Green economy . Resilient future

Talent development

To identify and grow talents,
offering them support, visibility
and a platform to grow.

Identify opportunities

To develop innovative solutions
for complex challenges in
Singapore that can be scalable

to other cities in the region and What
globally - scaling success. + Competition-style event LI
+ Mentorship o,

When
November 25-27

Where
AECOM SG Office

How

In-person weekend, 70-80
participants

* Money prizes

Bespoke challenges for SG
Bespoke innovative solutions
for Singapore

Global promotion

Leverage AECOM & partners’

network for a global outreach

Corporates Businesses Individuals

i \‘ @"’E .
e
\v:ﬂﬁyﬂ!&&uwnﬂ ﬂ“\k

Draft media kit information [tbc]

30 May 2022

Finals
Late June 2022

. ACT NOW
TOADVANCE A MORE
CIRCULAR ECONOMY

$1,000 USD

Other Opportunities

See Page 2




SIT Internal

Level X — Student Participation in

Sustainability Activities

Sustainability Education
Committee (SEC) played an
advisory role to students
keen to set up Digital
Sustainability Club — now
officially recognized by
Office of SITizen Experience

Working with partners to
curate or organize
Sustainability related events

THURSDAY,

26TH OCT 2023
11:45AM - 01:00PM

SIT DOVER
USC-SR2A KON SUI JIN
EXECUTIVE DIRECTOR,
SCAN ME BLOCKCHAIN ASSOCIAION

SINGAPORE
S)

[Register Now!] Seminar on Getting to Zero: Achieving Climate Success and the Role of the

Date: 26 January 2024
Location: SIT@Dover, 10 Dover Drive, $138683

The seminar by MIT F John E. F

University | 26 Jan 2024 @

T—

Time: 3.15 pm to 4.30 pm

Dirsctor of the MIT Environmental Solufions Initiafive (ESI), focuses on

strategies for achieving net zero emissions by mid-century, spotlighting MIT and ESI's efforts to confront climate challenges

ACross Various areas.

Registration closes on 24 January 2024. Due to the limited availability of seats for this event, we encourage you to register

Register Now!

early to secure your participation.

Learning Outcomes

= Recognise urgent climate concerns: trajectory of
greenhouse emissions and emerging tipping points

# Gain awareness of positive developments:
decarbonised energy production and low carbon
technologies

#+  Understand the challenges but necessary goal of
reducing emissions rapidly and deploying carbon
capture  globally and maintaining net-zero
greenhouse emission by mid century

#  Gaininsights into MIT and EST's roles in addressing
sustainability issues

Speaker

Professor John E. Femandsz

Professaor and Director
Environmental Sclutions Initiative (EST)
Massachusetts Institute of Technolegy (MIT)

John E. Ferndndez is the Director of ESI and a Professor in
the Department of Architecture at MIT. He has initiated work
at MIT and with colleagues across the globe in addressing
some of the most important environmental challenges
today. He founded and directs the MIT Urban Metabolism
Group, which is focused on sustainable and bicdiverse
futures for cities around the world. He is alsc a published
author in scientific/design journals and is a practicing
architect, focusing on low-energy and net-zero-carbon
buildings globally. He serves on the World Economic
Forum’s Global Commission on BiodiverCities by 2030,
holds a leadership position at OceanVisions, and is on the
US Advisory Panel of EarthPercent.

25




Energy Efficiency Technology To promote and develop energy efficiency

Centre @ SIT

Build Capability for SMEs

Upskill Energy Professionals

Training of Talent Pipeline

capability and new technologies in the local
energy efficiency ecosystem for industrial sectors

e Offer low-cost high quality energy assessments to SMEs
* Help SMEs to achieve energy savings
e Advise grants available for SMEs

 Offer Energy Efficiency Upskilling Programme Upskill industry professionals in industrial
energy efficiency

* Training deep dives into industrial systems for e.g. Compressed Air Systems, Pump
Systems and Electrical Power Systems

* 3-day theory + 2-day practical course

* Fulfill part of requirements to be in-house EEOA (Energy Efficiency Opportunities
Assessor)

e Attach SIT students to industry through Integrated Work Study Programme (IWSP) to work
on energy assessment/ energy efficiency projects

* Opportunity to continue projects to capstone / MEng Tech projects

26



SIT Internal

SINGAPORE
INSTITUTE OF
TECHNOLOGY

Hands-on real world experience
Integrated Work Study Programme —
Students work at EETC from 6 to 12 months
will acquire competencies through actual
industrial energy audits.




SIT Internal

Conclusion ST

= Sustainable development is a global challenge that requires collective
action and collaboration across sectors and regions.

" Organic Integration of Sustainable Development Goals (SDGs) in
Engineering Education can be facilitated through immersion in

= National commitments to global climate change/ net-zero targes & UN
SDGs

= National ecosystem for green economy
= National education framework (incorporation of critical core skills)
= University’s requirements for critical core skills

* Engineering school’s requirements for interdisciplinary sustainability
education

= Disciplinary in-depth sustainability requirements
" Engineering education has to reshape curriculum and practice to develop

green skills which encompass the knowledge, abilities, and competencies
required to operate in a green economy, and to deliver UN SDGs.
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