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Course Educational Objectives (CEOs)
Sustainability aims to conserve energy and natural resources, and to ensure that they have
minimal impact on the environment and society. it targets at fulfilling the needs of the present
without compromising the ability of future generations to meet their own needs.

• This course provides an overview of the Sustainability through Green
Manufacturing Systems; various methodologies and its application in improving
the eco-efficiency are focused.

• Students will also learn about the commonly used Sustainable manufacturing
tools such as Environmentally Conscious Quality Function Deployment (ECQFD)
and Life Cycle Assessment (LCA).

• Simulation of the Manufacturing Systems is also discussed in this course to make
the students learn the modern tools that are used in the virtual environment.

Course Outcomes (COs)
course outcomes are:

1. Students will be able to have a basic knowledge about sustainable
manufacturing

2. Students will be able to use the tools required for implementing sustainable
manufacturing

3. Students will be able to do calculations required for implementing sustainable
manufacturing

4. Students will know about practical applications of sustainable manufacturing
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Syllabus
Unit-I
Concept of sustainability, manufacturing, operations, processes, practices, Resources in
manufacturing, Evolution of Sustainable Manufacturing, Definitions of sustainable
Manufacturing, Circular Business Models, Linkage between Lean and Sustainable
Manufacturing.

Unit-II
Environmentally Conscious Quality Function Deployment (ECQFD), ECQFD Phase-I, ECQFD
Phase-II, ECQFD Phase-lIT, ECQFD Phase-IV, Extended Producer Responsibility (EPR) policy.

Unit-III
Fundamentals of Life Cycle Assessment (LCA), LCA Phase-I, LCA Phase-II, LCA Phase-III,
LCA Phase-IV, Life Cycle Cost Analysis, Product Life Cycle Management: Energy and Mass,
Workpool and Throughput.

Unit-IV
Frameworks for measuring sustainability- Indicators of sustainability - Environmental,
Economic, Societal and Business indicators - Concept Models and Various Approaches, Product
Sustainability and RisklBenefit assessment- Corporate Social Responsibility.

Unit-V
Green Supply chain: Carbon footprints in transportation, Whole value chain, and lifecycle of
products/services, from the development, to the end of life stages. Machining for eco-efficiency.
Implementation of lean methods: validating requirements. Managing materials for sustainability.
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list of Experiments:

1. To study and prepare design for Sustainable Manufacturing Implementation, and
Assessment in given situations.

2. To study and prep~LCA for given situations.
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3. To study and prepare the framework for SM implementations.
4. To study and prepare the framework for GM implementations.
5. To study and prepare the Carbon footprints in transportations.
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Course Objectives:

I. To provide basic understanding to the students about the concept and significance of work study
and productivity management.

2. To impart thorough knowledge to the students about various techniques of work-study for
improving the productivity of an organisation.

3. To impart through knowledge and skills to students with respect to allowances, rating, calculation
of basic and standard time for manual operations in an organisation.

4. To provide the knowledge to the students about various wages and incentives schemes.

Course Outcomes:

1. Students will be able to calculate the basic work content of a specific job for employees of an
organization. Thereby they will be able to calculate the production capacity of man power of an
organization.

2. Students will be able to analyze and calculate the level of risk in a job causing stress, fatigue and
musculoskeletal disorders and design appropriate work systems.

3. Students will be able to analyze the existing methods of working for a particular job and develop an
improved method through questioning technique.

4. Students will be able to devise appropriate wage and incentive plan for the employees of an
organization

UNIT-I (SHr)
Productivity Techniques: Concept of Productivity, Factors affecting Productivity, Total productivity model.
Short term and Long term Productivity Planning Models. Productivity improvement Techniques: Technology
based, Material based, Employee based, Product and Time based P.I. Techniques.
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UNIT -II (SHr)
Work Study: Definition, objectives and areas of application of work study in industries,Historical review.
Interrelation between method study and work measurement; Human aspects of work-study. Role of work-study
in productivity improvement.
Method Study: Definition and objectives; Engineering approach to methods analysis and improvement. Data
collection and recording techniques; critical examination and development, creative thinking, tools of creativity.
Installation and maintenance of the new improved methods.

U IT-III (lOHr)
Motion Economy and Analysis: Principles of motion economy, motion analysis; Micro motion and memo
motion study; Therbligs and Simo charts.
Work Measurement: Definition and objectives; work measurement techniques, Stop watch time study,
Principles and procedures. Systems of performance rating; calculation of basic time, allowances and standard
time. predetermined motion time and other standard systems,MOST , Work Sampling: principles and
techniques, application of work sampling studies.

U IT-IV (SHr)
Introduction to Ergonomics: Ergonomics as a multi-disciplinary field, components.Importance of
ergonomics in equipment and work design. Concept of man-machine system; Types and characteristics of Man-
machine systems. Rest Pause design based on physiological consideration, Anthropometry and Work place
design

U IT-V (9Hr)
Wage Incentives and Job Evaluation :. Various types of wage Incentive schemes and their impact on
productivity. Comparison of different incentive plans, design of incentive plans, Group system of Wage payment.
Supervisory incentive plans. Job Evaluation: Purpo e, Various types of jobs evaluation system and their
application of classification. Wage Cure. Designing alary structure and Grade. Merit Rating. Perfomance
Appraisal.
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References:
1. Sumanth D.J., "Productivity Management", TMH, 2015.
2. I.L.O., "Introduction of Work Study", 2012.
3. Maynard H.B., "Industrial Engineering Hand Book", McGraw-Hill Education; 5th edition, 2001.
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List of experiments:

1. To study and prepare productivity improvement techniques in given study.
2. To study and prepare man-machine chart for given situations.
3. To study and Calculate co-efficient of correlation for time study person using performance

rating technique.
4. To study & Calculate standard time for given job.
5. To study about Sampling Plans and Decide about acceptance or rejection of a particular product

using sampling plans.
6. To Study and Prepare Operation Process Chart (OPC) for given assembly.

~~
Chairperson
Board of Studies

Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore

c:!t:;
Examination

Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore

JOi.dt.r
Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore

Chairperson
Faculty of Studies

Shri Vaishnav Vidyapeeth
Vishwavidyalaya, Indore









        Shri Vaishnav Vidyapeeth Vishwavidyalaya, Indore 
          Shri Vaishnav Institute of Technology and Science 

          Choice Based Credit System (CBCS) in Light of NEP-2020 
                        M.Tech in Industrial Engineering 
                                       (2022-2024) 

     

COURSE 
CODE 

CATEG
ORY 

COURSE NAME 

TEACHING &EVALUATION SCHEME  

THEORY PRACTICAL 

L T P 

C
R

E
D

IT
S 

E
N

D
 S

E
M

 
U

ni
ve

rs
it

y 
E

xa
m

 

T
w

o 
T

er
m

 
E

xa
m

   

T
ea

ch
er

s 
A

ss
es

sm
en

t*
 

E
N

D
 S

E
M

 
U

ni
ve

rs
it

y 
E

xa
m

  

T
ea

ch
er

s 
A

ss
es

sm
en

t*
 

MTIE2012 DCS 
Innovation and Design 

Thinking 
60 20 20 0 0 2 0 0 2 

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical; C - Credit;  
*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 
Class, given that no component shall exceed more than 10 marks. 

 
Chairperson 

Board of Studies 
Shri Vaishnav Vidyapeeth 
Vishwavidyalaya, Indore 

Chairperson 
Faculty of Studies 

Shri Vaishnav Vidyapeeth 
Vishwavidyalaya, Indore 

Controller of 
Examination 

Shri Vaishnav Vidyapeeth 
Vishwavidyalaya, Indore 

Joint Registrar 
Shri Vaishnav Vidyapeeth 
Vishwavidyalaya, Indore 

 

 
Course Educational Objectives (CEOs) 

The objective of the course is to develop basic knowledge of (A) 
Introduction, (B) Understand, Observing, and Defining the Problem, 
(C) Ideation and Prototyping, (D) Testing and Implementation, and 
(E) Future. 

 
Course Outcomes (COs) 
After completion of this course the students are expected to be able to demonstrate the following 
knowledge, skills, and attitudes: 

1. Students are able to understand the design process and use design 
thinking methods in every stage of the problem. 

2. Students learn the different phases of design thinking. 
3. Students can apply various design thinking methods to different 

problems. 

 

Syllabus 
Unit-I 
Introduction 
why design? tools for design thinking, principles of design thinking, the process of design 
thinking, and how to plan a design thinking project. 
 
Unit-II 
Understand, Observe and Define the Problem 
Search field determination, problem clarification, understanding of the problem; analysis  
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reformulation of the problem, observation phase, empathetic design, tips for observing, methods 
for empathetic design, point of view phase, characterization of the target group, and description 
of customer needs. 
 
Unit-III 
Ideation and Prototyping 
Ideate phase, the creative process, creative principles, creativity techniques, evaluation of ideas, 
prototype phase, lean startup method for prototype development, visualization, and presentation 
techniques, and design thinking in IT. 
 
Unit-IV 
Testing and Implementation 
Test phase, tips for interviews, tips for surveys, kano models, desirability testing, how to conduct 
workshops, requirements for the space, material requirements, agility for design thinking. 
 
Unit-V 
Future 
Design thinking meets the corporation, the new social contract, design activism, and designing 
tomorrow. Growth storytelling representation; strategic foresight change; Strategy and 
organization business model design. 
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