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Continuous Improvement — Modules
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Course Framework

Continuous Improvement (ME-498)

Module 1 . Module 2 . Module 3 . Module 4

Change Plan
Strategic plan

Introduction Process Technology

Feb 23rd

CIP Foundations
CIP case studies

March-May March-May May 315t

Final presentation &
solid understanding of
the course

March-May

Al for CIP

Data Analytics, ML&AI
Digital Ecosystems
Best case practices

Emotional Intelligence
Managing Oneself
Connection & Bonding
Effective Change
Comm.

Managing Conflict

Constraint Management
Quality Planning
Quality Control

Quality Improvement
Process selection
Facility Layout

Lean Management
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Agenda of the day

13:15 - 14:00 Module 3 — Process: Capacity Planning + Play & Practice

14:15 -15:00 Module 3 — Process: Capacity Planning + Play & Practice

15:15-16:00 Module 1 — People: Managing Change + Re-Grouping

16:15 - 17:00 Presentation of Assignment 1
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System Dynamics

Input Output
— —
Feedback
Labor hours, Machine hours Auto manufacturing # of Cars/shift
Number of seats Airline # of ticket sold/flight
Number of rooms Hotel # of rooms booked/night
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System Dynamics — Bathtub Metaphor

tap = inflow of water

‘ wiater = stock (accumulates or depletes)

drain = outflow of water
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Demand and Supply
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Match Mismatch
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Question 1:

What is Capacity?
Why is it important?
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What Is Capacity?

3000
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Capacity Shortage Capacity Excess

500
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e Demand === Supply

Capacity: The upper limit/ceiling on the load that an operating unit can handle.

Amin Kaboli Continuous Improvement of Manufacturing Systems (ME-498)




- >
What Is Capacity? g
g
c
3000 %
)
o
2500
2000
1500
1000
Capacity Shortage Capacity Excess
500
0
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
e Demand === Supply

Capacity Definition: The upper limit/ceiling on the load that a system (an operating unit) can handle.
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Capacity of Bathtub

tap = inflow of water

‘ water = stock (accumulates or depletes)

Design capacity

drain = outflow of water
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Why Capacity Is Important?
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12  Amin Kaboli Continuous Improvement of Manufacturing Systems (ME-498)




Supply Chain — Simplified network

Order Order
- = - = = D e
Supplier Manufacturer Customer
—p —p
Shipment Shipment
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Supply Chain — Disruptions

Amin Kaboli

Supplier

A Manufacturer

vy

Supply disruption

1. Pandemic

2. Natural disaster

3. Capacity limitation

4. Delivery prioritization

Demand disruption

1. Demand forecasting
2. Inventory rationing
3. Price variation

4. Order batching
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Bullwhip Effect

Manufacturer

Wholesaler

Retailer
Customer

Bullwhip effect: The demand variabilities (amplification and oscillation) along the supply chain.
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Bullwhip Effect — Types
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Bullwhip Effect — How to Tame it

« Changing the size of workforce by hiring and firing
« Overtime, idle time, outside subcontracting
* Building up stock

* Planning backorders
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Question 2:

What is Capacity Planning?
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Reminder: Sales & Operations Planning Process (S&OP)

Amin Kaboli
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Demand

Planning

Generate
[statistical]
demand plan

Assess previous
period assumptions

Incorporate sales
and custormer
input, including
frade promotions

Generate revenue
projections and
forecast statistics
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Supply
Planning

Generate supply
chain plan

generate material
requirerments and
production plans

Generate
rough-cut capacity
plan (optional)

Pre-S&OP
Meeting

Generate S&OP
reports and metrics

Document supply
chain gaps and
resolutions

Document
recommendations
and agenda for
executive meeting

Review
recommendations
and make
decisions

Resolve remaining
issues

Review KPl's

Make adjustments
and approve
[consensus] plan




What is Capacity Planning?

Long-term

Liquid | planning ;

B oy [ B ;

; planning | i

Short-term | i

planning | |

Time horizon : : : 5 : —
Weeks Months | Years i

1-12 i 3-18 | 2-5 ;

Execution ' Aggregate planning: Strategic planning

Capacity planning: The process of establishing output rate that can be achieved by a facility.
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Question 3:

What is THE Main Driver of Capacity Planning?
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Main Deriver of Capacity Planning — Demand

>t

Trend
Order L_/J
= == == = ' >t

»

\ Seasonal
Shipment —/N

|\

22  Amin Kaboli

Continuous Improvement of Manufacturing Systems (ME-498)




Question 4:

How to Match Capacity to Demand?
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Tactics for Matching Capacity to Demand

Making staffing changes

_ _ _ Product redesign
(increasing shifts, ...)

Adjusting equipment
(adding machines, ...)

Improving processes
to increase throughput

Assumption: there is a demand for your product or service.

Adding process flexibility

Closing facilities
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Exercise 1 — Improving Lindt-Sprungli’s S&OP .

10 min
Here is the production plan and demand of “Poire Intense Dark Chocolate”. What is your

proposal to improve this plan?

3,500
3,000

2,500

INTENSE

2,000

1,500

1,000

500

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

e Cumulatives demand = Cummulative Production Plan
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Question 5:

What Are the Key Questions in Capacity Planning?
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Capacity Planning — Key Questions

il

What kind of How much is needed to When is it needed?
capacity is needed? match demand?
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Calculating Processing Requirements

An operations department works one 8-hour shift, 250 days a year, and has these figures for
usage of a machine that is currently used, how many machines are needed?

Product Annual Sta.ndard Proc_essing Processing Time
Demand Time per Unit (hr) Needed (hr)
1 400 5 2’000
2 300 8 2’400
3 700 2 1’400

Unit of capacity needed = Processing time needed _
Processing time capacity per unit 8 * 250

Amin Kaboli

_ 2000 + 2400 + 1400
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EXxercise 2 — Calculate Processing Requirements %

10 min
Your group is asked to support a decision regarding which type of machine to buy: A, B, or C. Machine

costs, products forecasts, and processing times on the machines are:

Processing Time Per Unit (Min
Machine Cost (CHF) Product | AAnnual 9 (Min)
Demand A B C
A 40°000 1 16’000 3 3 1
B 32’500 2 12°000 1 4 3
C 65’000 3 6°'000 3 3 2
4 30°000 2 2 1

|.  Assume only purchasing costs are being considered: which would have the lowest total cost, how
many would be needed? (Operating time: 10 hours, 250 days)

lI.  Now Consider: machines differ in terms of hourly operating costs: Machine A: 12 CHF, Machine B: 9
CHF and Machine C: 14 CHF. Which alternative would be selected? How many machines are
needed in order to minimize the total cost while still satisfying capacity processing requirements?
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Question 6:

How to Measure Capacity?
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System Dynamics

Input Output
— —
Feedback
Labor hours, Machine hours Auto manufacturing # of Cars/shift
Number of seats Airline # of ticket sold/flight
Number of rooms Hotel # of rooms booked/night
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Capacity of Bathtub

tap = inflow of water

‘ water = stock (accumulates or depletes)

Design capacity

drain = outflow of water
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Measuring Capacity
« Design capacity: The maximum designed output rate or service capacity.

« Effective capacity: Design capacity — allowances*
*. personal time, preventive maintenance, machine setups/changeovers, changes in products, delays

« Actual capacity: Effective capacity — lost output during unplanned resource idleness*
*. Absenteeism, machine breakdowns, unavailable parts, quality problems
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System Efficiency Measures

« Utilization: (Actual output/ ) * 100%

- Efficiency: (Actual output/ ) * 100%

100%
90%
75%

Design capacity
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Exercise 3 — Capacity Measurement g

5 min

Lindt has a plant for processing Deluxe breakfast rolls and wants to better understand its
capability. Last week the facility produced 148000 rolls. The effective capacity is 175’000
rolls. The production line operates 7 days per week, with three 8-hour shifts per day. The line
was designed to process the nut-filled, cinnamon-flavored Deluxe roll at a rate of 1’200 per
hour. Determine the design capacity, utilization, and efficiency for this plant when producing
this Deluxe roll.
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Exercise 4 — Capacity Measurement g

5 min

The Production Manager now needs to increase production of the increasingly popular Deluxe
roll. To meet this demand, she will be adding a second production line. The second line has
the same design capacity, 201’600, and effective capacity, 175’000, as the first line; however,
new workers will be operating the second line. Quality problems and other inefficiencies
stemming from the inexperienced workers are expected to reduce output on the second line to
130°000 (compared to 148’000 on the first). The utilization and efficiency were 73.4% and
84.6%, respectively, on the first line.

Determine the new utilization and efficiency for the Deluxe roll operation after adding the
second line.
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Assignment 2 — Growth Mindset (Case Study)

“Failure is an
opportunity to grow”

GROWTH
MINDSET

“I can learn to do anything | want*

“Challenges help me to grow”

“My effort and attitude
determine my abilities"

“Feedback is constructive”
"l am inspired by the success of others”

“I like to try
new things”

“Failure is the
limit of my abilities”

FIXED
MINDSET

“I'm either good at it or I'm not”
"My abilities are unchanging”

"l don't like omn °'z’r"l' c‘:‘r".'t‘.'
to be challenged”

“My potential is predetermined”
“When I'm frustrated,
| give up”

*Feedback and criticism
are personal

*| stick to what | know”

Source: Carol Dweck, The Growth Mindset, Random House, 2016.
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An Engineer, Nadella set out
to change the human system
in Microsoft.
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Assignment 3 — Capacity Planning

Your group is tasked to change/improve a process;

1) Identify a process (product or service oriented) outside of EPFL.
Example: IT help desk, restaurants/coffee shops/bar at EPFL or a nearby carwash.
2) What are the main reasons for selecting this process? More specifically;
Why this process and producer/service provider?
What value does this producer/service provider create, deliver, and capture?
3) What is the main problem within your selected process?
4) How people, process, and technology are involved in the problem?
5) What is the estimated demand for this process?
6) What is the unit of measure for your analysis? Example: for time (day, week, month, year)
7) What is the estimated capacity of this process?
What kind of (extra) capacity is needed?
How much is needed to match demand?
When is needed?
What is the capacity planning (timeline)?
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e measure of
intelligence
S the abilit

L0 Cchanae.

— flbert tinsein
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Lucy & The Chocolate Factory

Source: YouTube

41  Amin Kaboli Continuous Improvement of Manufacturing Systems (ME-498)




Question 1:

What did you observe?
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Continuous Improvement — Modules

Process
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Question 2:

What is the failure rate of
Improvement/change projects?

70%
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Question 3:

What is the reason?

People

Organization, Culture, Communication, lack
of engagement, lack of clarity/vision, ...
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Change — Plan
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Change — Reality
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Question 4:

What are the benefits of being skilled in the
basic emotional competencies?
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Question 4: What are the benefits of being skilled in the basic
emotional competencies?

Being attuned and Being able to handle Being able to get into
connected to the disagreements, so flow states while
feelings of those we they don'’t escalate doing our work

deal with

Source: Daniel Goleman, Leadership: The Power of Emotional Intelligence, Selected Writings, 2011

Continuous Improvement of Manufacturing Systems (ME-498)
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Human vs Machine?
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A Data Science Way to Learn

Outcomes

» Time

Machine learns by looking for patterns among massive data loads, and
when it sees one, it adjusts the program to reflect the “truth” of what it
found. The more data you expose the machine to, the “smarter” it gets.
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The Map of Everyday Experience

High 4
AROUSAL
ANXIETY (Alert, Focused) FLOW
(Stressed, Alert) (Focused, Happy)
v
O
z WORRY CONTROL
2 (Sad, Stressed) (Happy, Confident)
T
¥]
APATHY RELAXATION
(Sad, Depressed) BOREDOM (Confident,
) (Depressed, Contented) Contented)
ow
Y :
o ABILITIES R

Source: Mihaly Csikszentmihalyi, Good Business, Penguin, 2004.
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Question 5:

What makes change so hard?
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Avoiding Failure, Mistakes ...

Positive Value A

We feel the gain of
£100 less

Outcome

Losses - 100":}(—)- 100 Gains +

We feel the loss of
£100 more

Negative Value \

Reference point
www.economicshelp.org

Research shows we are hardwired for negativity.

Survival — we are basically driven by fear, loss, ...
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Resisting Change

We don't resist to change, we do resist the pain of the change, because
we don’t want to let go of the known and we fear the unknown!
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Emotions of Change

Fear of unknown Loss & grief
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Loss — Definition and Types

Loss of attachment — who am | connected to?
» Loss of territory — where do | belong?
* Loss of structure — what is my role?

* Loss of identity — who am [?

* Loss of future —where am | going?
* Loss of meaning — what is the point?

 Loss of control — | feel overwhelmed

Reference: G. Kohlrieser, Hostage at The Table, Jossey-Bass; 1st edition (June 16, 2006
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Emotions of Loss

Denial Gratitude

Protest - Anger

Forgiveness

Sadness - Missing

New attachment / Renewal

Fear, Terror, Panic

Acceptance

Rationalization

Source: Elisabeth Kiibler-Ross (1969)
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Dealing With The Past

* Research shows unresolved pain/loss/grieves of the past impact on the way we feel and
on the way we perceive the world around us!

* Question: What holds you back?
Do you lead not to lose and not being judged ?
Or you lead to learn and win?
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Knowing Yourself

SAFETY

Playing safe or playing to win?

What holds you back?

Amin Kaboli Continuous Improvement of Manufacturing Systems (ME-498)




Change — Stimulus & Response

Stimulus Response Response

Reactive Proactive
No Space Space (choice)
following old patterns Open to observe, alter, change

“Between stimulus and response there is a space.
In that space is our power to choose our response.
In our response lies our growth and our freedom”.

Source: Man Search for Meaning — Viktor Frankl
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