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Engineering Education -

A world of volatility,
uncertainty, complexity
and ambiguity

Rapid disruptive
technological innovations,
short shelf life of
specialized knowledge

Common destiny — climate
change & sustainability

the Context

Changing global economy
leveraged on technology
and sustainable
development

Interdisciplinary
collaboration
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What Kind of Engineer for 20307?
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NOT JUST TECHNICAL EXPERTS BUT GLOBAL CHANGE-MAKERS
FOR SUSTAINABILITY AND EQUITY
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T h e A : “The SDGs are, at their heart,
an engineering challenge.”
Are we preparing engineers to
A h e a d meet this responsibility?
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Engineering & the SDGs

Critical areas:

Engineering
. energy, water,
underpins nearly L. .
cities, climate,
every SDG

digital inclusion



The Education Gap

Technical
fundamentals

are strong |~

J

Alignment with
SDG priorities
often weak X

J




Problem-solving skill group

Knowledge-oriented
Problem analysis (WA2)

Design/Development of Solution (WA3)
Investigation (WA4)

Apply engineering knowledge (WA1)

Graduate

attributes

Skill-oriented group
ol (U (G Attitude-oriented group
Individual and Collaborative Team-Work The Engineer and the World (WA6)
(WAS) Ethics (WA7)

Communication (WA9) Lifelong Learning (WA11)
Project Management and Finance (WA10)

Competencies

Washington
Accord
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Engineering Education —
Washington Accord Perspective

Engineering education to develop competent, innovative, and socially
responsible engineers who possess the knowledge, skills and ethical grounding
necessary to address the complex challenges of the contemporary world.

Engineering education prepares students to apply engineering principles to
design, analyze and improve systems, products and processes in a way that
advances technology and benefits society.



Globally Aware,
Locally
Contextualized

Student-centered learning & passion-driven education

Competencies for the 21st century

Continuous transformation of skills

Digital & data literacy as core capabilities

Critical thinking, collaboration & communication

Global awareness with local relevance
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Graduate Attributes & Competencies

Problem analysis, design, Teamwork, communication,
sustainability, ethics lifelong learning
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Ethics & Responsible Al, Just

Transitions
From GAPCs to Design - Sustainable
SDGS Infrastructure

Teamwork = Cross-disciplinary
SDG projects



Competence
—> Impact

Case: Student project co-
developing clean water
with communities

Purpose-driven projects
deliver real-world SDG
Impact




Curriculum Innovation

01 02 03

Infuse sustainability Link projects to real Embed ethics,

into all core subjects community needs equity, inclusivity in
problem framing
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Experiential Learning

Service learning with
communities

Industry collaboration on
decarbonization and smart cities
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SINGAPORE
INSTITUTE OF
TECHNOLOGY

Sharing of Singapore’s Experience
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Green Skills for the Green Economy
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Exciting opportunities of the future

SKILLS DEMAND FOR THE

GREEN ECONOMY,
—




Green Skills for the Green Economy
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DRIVING FORCE OF SKILLS FOR INTEGRATION LIFELONG ROLE OF
SUSTAINABLE EMERGING GREEN ACROSS INDUSTRIES LEARNING & ENGINEERING
GROWTH SECTORS ADAPTABILITY EDUCATION
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Green Ecosystem — Singapore Example

People is key

Green programs to involve all stakeholders
Performance standards

Laws and legislations on energy efficiency
Recognition and awards

~inancial incentives

Competent energy professionals

Green professional networks
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Sustainability Education Via LEVEL 0: GENERAL AWARENESS FOR PUBLIC
Learner’s Perspective
LEVEL 1: BASELINE EDUCATION - MIGROMODULE ‘

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

SUSTAINRBILITY LEVELZ SUSTRINRBILITY 1N EPE!‘.'EH p
EDUGATION ROAD MAP S
FOR SITIZENS LEVEL 3: OPPORTUNITY TO 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

. . . statement from 17 UN SDGs through opportunities such as
Level X: Student Pa rtICIDatIOn 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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Level 1 — Incorporate baseline sustainability education for SIT
and joint degree UG students (Started for AY22/23):

— Embedded sustainability element in ﬁm““’wﬁ"
university-wide modules such as:

Singapore Institute of Technology / Subject Guides / Sustainability @ ome
Sustainability @ SIT Search this Guide

Search
° . ope . _ Sustainable development is about meeting the needs we have now, but ensuring at the same
S U Sta I n a b I I Ity 10 1 IVI IC rO‘m Od U Ie - Getting Started time that future generations will be able to meet their own needs. With this in mind, our
Introduction to Sustainability,

approach to both teaching and learning at SIT should always consider the implications of

sustainability.

In this guide you will find resources relevant to sustainability at SIT. If you would like more

° U CS 100 1 Critica I Th i n ki ng & v——— links and resources added, please let us know.

i Library@SingaporeTech.edu.sg

Communication, e SUSTAINABLE £ & AL S
e USI2001 Social Innovation Project LSl | DEVELOPMENT o

— 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
» Science Daily « Carbon Calculator
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Level 1 — Incorporate baseline sustainability education for SIT and
joint degree UG students (Started for AY22/23):
Sustainability 101 Micro-module: -
 Two hours of e-learning m w P

 Launched on 29 Aug 2022 Videos + Mini-tasks + MCQ Quiz
 Compulsory starting from AY22 Cohort S
* Four topics:

1.  Why is sustainable development important? '

2.  What is sustainable development? '

3.  What are the key challenges in Singapore?

4.  How can individuals, organisations and Singapore .

contribute to sustainable development?

Supports the learning of sustainability-related
modules (e.g., SIP) & projects (e.g., capstones)
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Level 2 — Sharpen and enhance sustainability content in SIT and 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.



Level 3 — Opportunity to Deepen Through Minor

Minor in Environmental Sustalnablllty (Launched in AY23/24)

Ve

18 credits 12 credits SUSTAINABILITY ACTIVITIES 30 credits + Participations
3 Environmental + 2 Discipline-specific + Min. 3 No of Participations with | mmmm VRS ARSI

total accumulated 10 hours in | E— . 0
Sustainability (ES) modules modules embedded with seminars / talks / activities with Sustainability

(ES Microcredential) ES content ES theme ..
o D D . N
' ES Measurement = | ES Management =  ES Project x
Environmental Sustainability
NOTE: Sciences Business

Model

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

= ES Management module to be :
offered after ES Measurement A:gees%lfr?tl;t
module whenever curriculum L
structure allows. Otherwise, to offer | - ~ :
this module in the same trimester Sustainability ( I:)S:vset:)m?nbelﬁ ¢
with ES Measurement module Reporting P oligy
‘ / Q

To enable SIT graduates of various disciplines to contribute towards environmental sustainability
targets of organizations, industry, and nation.



Level 3 — Opportunity to Deepen Through Minor

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

2 = 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 26



Level 3 — Opportunity to Deepen Through Minor

» 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
27



Level 3 — Opportunity to Deepen Through Minor

E‘VTS'W"’ T
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Carbon
Footprint

SHEIN

SHEIN's 2022 production spike led to a 52%
emissions rise, over 99% 9.17 million tonnes
CcO2e are scope 3 activities.

Efforts to reduce carbon footprint

- Usage of Renewable Energy for Operations

- Source for envi. 11y friendly p

- decarbonising their supply chain

ZALORA

ZALORA emitted 211,886 tons of €02,
manufacturing taking up 62%

- Reduction in Electricity Consumption

o Tg”’f"{ KEY ENVIRONMENTAL INDICATSRS —

- Replacing packaging material to one that has

lower envirommental impacts
- increase recycling rates

Fair Labour
Practices

Efforts to ensure fair labour practices
- Human Rights Policy: SHEIN's Human Rights
Responsibilities

- Ensure fair wages, working hours etc
- SHEIN audits suppliers (SHEIN's Code of
Conduct) to ensure fair labour standards

£5 fair 1 q
- Code Of Conduct and Ethical Trade Manual
social audits to evaluate working environments

- training sessions to proper ethical trade,

wage, and working hour management.

Ensuring

GHG emissions increased by 112,486 CO2 in 2022
Efforts to increase sustainable ion and
production patterns

Consumptio
n and
Production
Patterns

- material traceability
- educate suppliers to cater new production
models

- set plans for circular economy for SHEIN's
products

ion

Efforts to increa e sustainable

- switch fabrics with lower environmental
impacts to ensure sustainable consumption
- promote conscious shopping and circular

fashion to consumers
- minimise use of plastic for packaging

4000 - —— CAEP/11 Baseline Including Fleet Renewal
Additional Contribution of Technology Improvements
Additional Contribution of Inproved ATM and Infrastructure Use
--- - Low Aircrat: Technology Scenario
[7 Range of 2020 CO,*
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Fig 3: Global aviation CO, emissions
through 2050 (Fleming et al., n.d.)

Carbon Accounting (Worst Case)

A

O iy

Fig. 12: Worst case scenario for carbon tax
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SDE3001 Environmental Sustainability
Measurement:

= Students compare Shein and Zalora
and shared the disastrous impact of
fast fashion on the environment and in
terms of unfair labor practice.

» Students compare Singapore and
Emirates Airlines CO, footprints and
the insufficient commitments they
intend to take. They model the cost
of operations as the value of carbon
credits increases over time,
underlying the urgency to transform
the sector.
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Level X — Facilitate student activities as a learning platform

= Support and promote student participation in sustainable related
events and student life activities

For example: the AECOM City Hack, student participation in

international competition — “Make the Case” — East Asia

Overarching theme

leverages

to deliver

solutions, addressing complex

and interrelated challenges and crafting solutions with universal value for Singapore’s stakeholders

and scalable to other cities globally.

©

People, Environment,
Economy

Key targets
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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
globally - scaling success.

Mobility, Energy, Waste

@ GREEN PLAN

When
November 25-27

Where
AECOM SG Office

How
In-person weekend, 70-80
participants

What

« Competition-style event
* Mentorship

* Money prizes

&

Interconnected systems,
Black swam event readiness

@ City Nature Sustainable living @ Energy reset
Green economy Resilient future

Bespoke challenges for SG
Bespoke innovative solutions
for Singapore

Global promotion

Leverage AECOM & partners’

network for a global outreach

SINGAPORE
INSTITUTE OF @
TECHNOLOGY

susGain
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“MAKE THE CASE” - EAST ASIA

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

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 ﬁ;\;ﬁ:{ljﬂu
Myanmar

OVE R Hong Kong SAR Philippines

Indonesia Singapore
Japan South Korea
’ Laocs Taiwan

Mongolia
Cambodia

WRITE A CASE STUDY TO TELL US
HOW & WHY
Macau SAR Thailand
Mainland China Timor-Leste
Malaysia Vietnam
Solutions to the plastic waste problem, with real results, exist. No start-up or new ideas required.
Now, it's just a matter of getting them known. Let your team take up the challenge of spreading the word!

WHEN

Registration
21 February - 30 April 2022

Submit Plastic Atlas Asia Insights;
30 May 2022

Specify Your Project/Program
15 May 2022

Submit Case Study
30 May 2022

Finals
Late June 2022

WHO CAN
PARTICIPATE?

« Bachelor and Master's students

» Studying at East Asian
universities

+ Open to all disciplines

WHY PARTICIPATE

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
$1,000 USD

Other Opportunities
See Page 2

. ACT NOW
TOADVANCE & MORE
CIRCULAR ECONOMY.
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The Energy Efficiency Technology Centre @SIT

https://www.singaporetech.edu.sg/energy-efficiency-technology-centre

—
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EETC@ SIT

Build Capability for SMEs

Upskill Energy Professionals

Training of Talent Pipeline

To promote and develop energy efficiency
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

—
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Hands-on real-world experience
Integrated Work Study Programme —
Students work at EETC from 8 to 12 months
will acquire competencies through actual
industrial energy audits.

32



EETC Lab In SIT Punggol Campus

Air

Lighting B Compressor
System < System
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Call for International Collaboration
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Sustainability is Global

YY

Climate, water, digital access cross
borders

Education must prepare engineers
to collaborate globally
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Modes of
Collaboration

%,

®

Joint modules between universities

Credit mobility & exchange programs

Shared international design challenges

Global recognition frameworks (e.g.
Washington Accord)
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Through
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Collaboration for sustainability

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 must 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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Align competencies
with SDGs

Call to Action

Ensure education
delivers real-world
Impact

Collaborate globally
to amplify outcomes
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Closing Vision

Engineers as enablers
of sustainable,
inclusive progress

Imagine every
graduate contributing
to a sustainable future

That is our
responsibility and
opportunity

40
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