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Engineering Systems and Design (ESD) is a gateway 
pillar to an exciting career in a broad range of 
industries: transportation, manufacturing, process 
industries, telecommunications, healthcare, retail, 
banking and finance, and many more. How is it that 
we can open so many doors for your future? The 
answer lies in our simple focus on design, analysis, 
and optimisation. It is all about decision-making 
and that is what organisations in all these industries 
face. How do you decide what company to invest 
in, where do you locate that new factory, how can 
you be both ‘green’ and efficient, when should you 
launch that next generation product, whom should 
you target with your new internet service, and why 
might some application not be the best use of a new 
technology? These are invariably systems decisions, 
with many complexities and uncertainties. Design, 
analysis, and optimisation are how you tackle these 
open-ended problems.

Design is the process by which you understand a 
complex need and develop elegant and harmonious 
solutions to meet that need. Note that you do not 
set out to design complex systems. The complexity 
is in the need. You want the solution to be elegant: 
as simple as possible to meet the need. But we live 
in a world of systems. So, any solution you develop 
must connect and integrate with other systems. That 
is why you also seek harmony: solutions that meet 
needs but harmonise with the systems around them.

Analysis is the engineer’s mindset. You first 
articulate the problem and then separate it into its 
components and establish the relationships among 
those components. You then take data and see 
how well you can fit the data to this model of the 
problem. You may need to change the model. You 
end with a computer representation of the problem. 
That is what enables you to move to the next step.

Optimisation is where you propose to change 
the world. With a computer representation of the 
systems problem you are tackling, you can search 
the design space for a combination of parameters 
that achieves or balances the many objectives you 
and your clients are wrestling with: customer service, 
quality, reliability, efficiency, cost, and beauty.

Design, analysis, and optimisation are at the heart 
of ESD. Life-changing, career-shaping, empowering, 
and deeply satisfying.

CORE SUBJECTS

• Data and Business Analytics  
• Probability 
• Optimisation 
• Manufacturing and Service Operations 
• Statistics 
• Engineering Systems Architecture
• The Analytics Edge
• Simulation Modelling and Analysis

MINOR PROGRAMMES

Minors offer you more choices and flexibility in 
pursuing your broader interests, equipping you with 
additional knowledge beyond your pillar.
 
Minors available to ESD students
• Minor in Artificial Intelligence (AI)
• Minor in Design Innovation, Ventures and 

Entrepreneurship (DIVE)
• Minor in Engineering Product (EP)
• Minor in Information Systems (IS)
• Minor in Digital Humanities (DH)
• Minor in Design, Technology and Society (DTS)

PILLAR  
OVERVIEW

A CLIENT-FACING CURRICULUM

From day one, when you enter the ESD pillar, you are 
presented with real clients who bring you questions 
about how to improve their operations. In the Data and 
Business Analytics course (Term 4), your team meets 
with a client assigned to you and you begin the process 
of discovering the problem and assembling the data 
needed to analyse the problem. You will be impressed 
by the breadth of challenges you and your classmates 
tackle: recommending locations to open new stores, 
recommending changes in airline crew management, 
predicting part failures in aircraft maintenance, 
optimising fleets of rental cars, choosing candidate 
companies for mergers and acquisitions, screening job 
applicants, classifying consumers by their browsing 
histories, and many more. Meanwhile, in class, you are 
rapidly equipped with tools in data manipulation, data 
visualisation, and data analysis to make sense of these 
data. We also build your consultancy skills in project 
management and professional communication and 
introduce you to accounting and finance, the language of 
business. All this, and you are just getting started.

Two other courses in that initial Term 4, Probability and 
Optimisation, open the door to powerful techniques to 
understand and manage the complexity of engineering 
systems. In Term 5, you again work with clients but 
this time in a “2-D” project: one that crosses course 
boundaries by blending techniques from your courses in 
Statistics and in Manufacturing and Service Operations. 
But don’t forget the big ‘D’ in SUTD: you will learn 
formal approaches to design engineering in our new 
Engineering Systems Architecture course. All this is so 
that you will hit the ground running in your capstone 
project the following year.

After a summer internship, you wrap up our core 
curriculum in Term 6 with two more methodology-focused 
courses: The Analytics Edge provides you that competitive 
edge in transforming data into decisions using advanced 
optimisation models. This fulfills the university promise 
for ESD students that every student will take a full course 
in data analytics. The final core course is Simulation 
Modelling and Analysis which provides you with four 
fundamental methods for modelling dynamical systems: 
system dynamics, agent-based modelling, discrete-event 
simulation, and Markov chain Monte Carlo. So, whether 
you are faced with predicting the evolution of financial 
option prices, or devising scheduling rules to relieve 
airport ground transportation congestion, you will have 
the computational tools and modelling skills to solve the 
problem. As with every other term in the ESD programme, 
you will have major projects in both of these Term 6 
classes. We believe in project-based learning.

You hit your stride in Terms 7 and 8, working with students 
from other pillars on a major client-sponsored challenge: 
the capstone project. Beginning in Term 6, you also choose 
electives to develop a career specialisation. Read about 
the many focus tracks we offer on the next page.

Along the way in your ESD curriculum you continue to 
take courses in humanities, arts, and the social sciences, 
preparing you to be a new type of engineer, one who 
embraces the cultural and social context of technology in 
the modern world.
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“The ESD curriculum is structured to equip undergraduates 
with the technical analytics skills and mathematical 
knowledge necessary to decipher data in modelling and 
analysing systems. This is greatly relevant as the abundance 
of data in the knowledge era provides an opportunity 
to make informed decisions that impact a wide range of 
industries. 

A systems data perspective coupled with technical 
analytics skills has helped me at my first job at Accenture, 
as a Digital Business Integration Analyst. My current role 
at Accenture translates data to inform business decisions 
in building a cloud-based, customer-centric system. Each 
project presents a different context in which data could be 
interpreted, which is a testament to how data analytics is 
widely applicable and sought after in many industries.

Jolene Quek
Digital Business Integration Analyst, Accenture Digital 
Class of 2017, ESD Alumni 

“
ALUMNI TESTIMONIAL

I am thankful for how ESD structures our education with 
an emphasis on industrial relevancy. The foundation of 
mathematical modelling and analytical skills equipped me 
with the right skill set to convert systems problems into 
solvable mathematical models. Furthermore, the multitude 
of industrial partnerships fostered an appreciation of 
academic knowledge through real world application. Hence, 
I am confident that the rigorous training in ESD has laid the 
groundwork for me to build a better working world with EY.

Tan Kwan Fu 
Tax Associate, EY
Class of 2018, ESD Alumni

A TRADITIONAL 
INDUSTRIAL ENGINEERING GRADUATE AN ESD GRADUATE

• Conducts process improvement projects which 
entail identifying areas for improvement, taking 
measurements of existing performance, working 
with stakeholders to invent or apply new ways of 
performing tasks.

• Justifies investments in new equipment to solve 
problems, devises new logic to control the flow of 
material or work, and measuring the success of the 
project.

• Develops requirements and specifications for the 
acquisition and implementation of large-scale systems

• An expert at statistical analysis, cost analysis, 
process and inventory analysis, simulation and 
optimisation, and possesses good interpersonal and 
presentation skills.

CAREERS
• In a wide range of industrial, manufacturing, aviation, 

healthcare, finance, consulting, and business 
environments and is often on a technical management 
or analyst track.

• Has the same basic skills of an industrial engineer 
but combines that with expertise in 

   • data and business analytics and 
   • design approaches 

• Has a comprehensive understanding of the social, 
cultural, political, and economic dimensions of the 
world he or she is creating, designing, and building for.

• Takes on a more holistic view of any problem and 
applies design techniques that lead to more satisfying 
and complete solutions.

• As an experienced data analyst, he or she has the 
power of machine learning to bring together with 
simulation and optimisation tools to discover, analyse, 
and optimise the systems he or she studies.

CAREERS
• Finds employment across the same spectrum 

of industries that employ traditional industrial 
engineers but with the addition of data analytics 
functions. Some graduates are hired into data 
scientist positions. Also, with a design orientation, an 
ESD graduate is more likely to be engaged in digital 
transformation projects and start-up ventures.

DIFFERENCES BETWEEN

“
EMPLOYER TESTIMONIAL

This is the third year that we are hiring 
fresh graduates from SUTD for our 
highly selective management trainee 
program (RadGrad program). The 
ESD graduates have impressed us 
with their excellent data analytical 
skills, cross-functional knowledge, and 
great adaptability into our fast-paced 
business environment during the one-
year intensive rotation and training 
program. They have emerged as the 
young, future leaders of RedMart and 
we are confident that they will continue 
to contribute to the success of the 
company in the future. We hope to 
keep on attracting the top talents from 
ESD in the years to come.

RedMart

“Michelle Loke has been a valuable 
asset to the Strategic Planning division. 
She has shown great passion and drive 
for her work. With her strong analytical 
sense, Michelle has ensured quality 
analysis work. In addition to being a 
fast learner, she does not shy away 
from challenges. She is also resourceful 
and meticulous, and offers alternative 
perspective to the various issues in her 
work.

Land Transport Authority

ESD graduates will be prepared for a wide range of 
engineering and management careers in a variety of 
industries. Your skills in analytics, management, and 
design prepare you to be system analysts, operations 
managers, and project leaders in both the private 
and public sector, including healthcare, banking, 
manufacturing, supply chain, energy, transportation, and 
entertainment and hospitality. Examples of job titles ESD 
graduates have include:

• Systems engineer
• Data analyst
• Operations manager
• Industrial engineer
• Financial engineer

With your exposure to both engineering and management 
and the ability to take the systems view, you will be well 
positioned to quickly move on to managerial and leadership 
positions within your organisation.

The rigorous technical training ESD graduates receive 
will also prepare you for various post-graduate academic 
programmes, both in Singapore and abroad, including but 
not limited to industrial and systems engineering, operations 
research, business, economics, and public policy.

• Consultant
• Supply chain analyst
• Logistics specialist
• Project leader
• Entrepreneur 

CAREER POSSIBILITIES

“Ms Noon Teo thrived under the YCH Scholarship 
Programme, seizing the many opportunities to immerse 
herself in various roles of operation and regional business 
solutions for the company. SUTD has prepared her well to 
excel in the multiple projects she manages. A well rounded 
team player, Noon’s conscientious attitude sees her 
constantly looking at ways to do things more efficiently. 
Her agile and ready to learn mindset also enables her to 
adopt new technologies readily in the new frontiers that 
she is exposed to.

YCH Group



FINANCIAL SERVICES

The Financial Services track is designed for students who 
are interested in careers in the securities, banking, financial 
management, and consulting industries, or as quantitative 
analysts in corporate treasury and finance departments of 
general manufacturing and service firms.

The track- specific subjects will cover portfolio theory, 
derivatives valuation, and financial risk analysis, 
complementing the core subjects in stochastic processes, 
optimisation, simulation, and statistics.

TRACK SUBJECTS
• Investment Science
• Derivative Pricing and Risk Management
• Financial Systems Design

OPERATIONS RESEARCH

Operations Research is an approach to model and solve 
an operational decision problem, such as how best to 
relieve congestion in a traffic network, whether through 
investment in extra lanes, or optimally routing traffic, or 
pricing access at peak times. 

This track covers advanced techniques such as 
scheduling, stochastic processes, stochastic optimisation, 
and game theory using modern software tools and real 
life examples. Operations researchers find careers in all 
major industries including transportation, healthcare, 
manufacturing, finance, insurance, and defence.

TRACK SUBJECTS
• Advanced Topics in Optimisation 
• Advanced Topics in Stochastic Modelling 
• Networked Life 
• Game Theory

SUPPLY CHAIN AND LOGISTICS

The Supply Chain and Logistics track is concerned with 
the movement of raw materials into an organisation, the 
internal processing of materials into finished goods, and 
the distribution of finished goods to the end consumer. 
 
This track will cover the design and management of 
products, information, and financial flows that are 
associated with supply chains in a wide range of industries.

TRACK SUBJECTS
• Supply Chain Management 
• Global Trade and Logistics 
• Advanced Topics in Optimisation
• Advanced Topics in Stochastic Modelling 
• Statistical and Machine Learning
• Game Theory

URBAN INFRASTRUCTURE SYSTEMS

The Urban Infrastructure Systems track uses the tools 
of systems engineering and operations research to 
understand how technology, policy, and management 
shape the urban environment.

You will learn how to design, control, and manage 
infrastructure systems to contribute to sustainable 
urban development. This track is excellent 
preparation for careers in industries such as water 
and power utilities, telecommunications, air-land-sea 
transportation, and waste management.

TRACK SUBJECTS
• Airport Systems Planning and Design 
• Urban Transportation
• Water Resources Management
• Energy Systems and Management
• Sustainable Engineering
• Game Theory

TRACKS1

1Tracks offered in a year are subject to changes.

The ESD curriculum has been designed with flexibility in 
mind, so that you can customise it to suit your interests 
and aspirations. You may choose to follow one of five 
tracks.

The five tracks provide exposure to specific industries 
and are composed of elective subjects usually taken 
in Terms 6, 7 and 8. When you complete a track, it 
will be indicated on your transcript so that future 
employers can recognise this expertise. Choosing 
a track is optional and you are expected to discuss 
your elective choices with faculty mentors.

BUSINESS ANALYTICS

Interdisciplinary track with the ISTD pillar
The Business Analytics track is offered by the ESD pillar in 
conjunction with the ISTD pillar and focuses on data-driven 
decision- making.
 
You will learn how to identify, collect and analyse data to 
solve real business problems. This includes analysing 
trends, making predictions and building prescriptive 
models. You will be equipped with the latest techniques 
in optimisation, statistics, and machine learning to aid in 
making better decisions.

TRACK SUBJECTS
• Statistical and Machine Learning 
• Computational Data Science
• Introduction to Algorithms
• Artificial Intelligence
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