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Course Framework

Production Management (ME-419)

Module 1 . Module 2 . Module 3 . Module 4

Business plan
Strategic plan

Financial plan Introduction

to PM

Next-Gen
Production

Final
Presentation

Supply
Management

Demand
Management

Oct-Nov

Latest trends in
Production Management

Demand disruptions
Forecasting Methods

Supply disruptions
Production Planning

Value adding network
Production process

Final presentation &
solid understanding of

Flows, Bill of materials Qualitative methods AP, MPS, MRP Orchestrating supply the course
Quantitative methods Capacity Planning chain effectively
Demand plan Inventory Management From linear to circular
Supply Plan models

Sep Sep-Oct

@

Dec ' Dec 17 & 19th
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Seven Agreements — Summary

Stay connected off-
Cultivate Growth mindset class (Moodle)

Report

Disconnect to connect Professionally

Give and receive

[ effective feedback
.{ Connect and bond with Present.
’. your team, coaches, class Professionally
o~
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Material & Information Dynamics & Flows — The Focus of PM

Q2: How to plan production ~ Q1: How to use historical data to
to fulfill future demands? better plan production for future?

Org

— — - _——

Shipm

Supplier K Manufacturer / Customer

Q3: How to buffer stock against
demand and supply disruptions?
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Supply Chain Network — Vertical Integration

Manufacture
tower/blades
Company A |
Manufacture | _ | Assemble
, S ™| nacelleparts | | nacele | | Install = Operate
Blades |'I I|I
|
__{::— Manufacture
| tower/blades
Company B |

|

I Manufacture Assemble

| Design = = > Install » (Operate

Macelle details | | nacelle parts nacelle

' H

I
|I |
II L/ Manufacture

tower/blades
/ Company C |
o | Manufacture | | Assemble = N

Tower Design "| nacelleparts [ ~ | nacelle " Install »| Operate

u Parts of the supply chain
owned by each company

Three companies operating in the wind power generation industry with different

vertical integration positions.
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Value Adding Network (VAN) — Watch Manufacturer

Glass supplier |—___ | Window Branch
manufacturing Distributor 1
Magnet
supplier \\ Movement Branch
manufacturing Distributor 2
Precious
metal supplier | ™ Case asv.\s,::rc:lr;l Branch
manufacturing factor y Distributor ;
Stainless steel y
supplier \\ Dial Independent
manufacturing distributor i
. Independent
Battery supplier distributor ;
Value adding
Procurement Operations Distributions & sales
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Example: Material & Information Flow — Schematic Representation

Manufacturer Customers

Company n g

Material floW ———— «-——_———- Information flow
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Bill of Materials (BoM) — Definition

v

Breaks (1) Level 1

e = m B -

An extensive list of raw materials, components, and instructions required to construct,
manufacture, or repair a product or service. It lists the finished product at the top,
followed by individual components and materials. Engineering BOMs are used in the
design process while manufacturing BOMs are used in the assembly process.

Skateboard Level O

Board (1)
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Agenda of the session

* 13:15-14:00 Introduction to Production Management (PM)

 Production Procedure
« Value Adding Activities
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Production Procedure — Value Adding Activities

Procurement Value adding operations Distributions

Distribution
&

Procurement Manufacturing Assembly Inventory

management

Customization

Direct materials Molding Bill of material Safety stock Specifications
In-direct materials Welding Production line Replenishment methods Dispatching
Drilling Production system Hubs
Painting Logistics, Carrier forwards

>
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Production Procedure — Series of Activities

e SAWING |mammd

surface
treatment

mmd CoONtrol packaging

shipping
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Production Procedure — Value Adding Activities

Operation Transformation activity, adding value and modifying the material characteristics.

Transportation activity, not adding any value but modifying the location of the material.

Data modification activity, not adding any value but acting on the administrative status of the
material.

Waiting activity, not adding any value; no modification of the material characteristics,
location or administrative status.
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Production Procedure — Micro Motor

Supply Production — Step 1 Production — Step 2 Production — Step 3

- Motor assembly

torque
rotor transmission dis

I I
I I
I I
I I
I I
I I
: - Stator assembly :
- Collector cup man.
| - Rotor assembly |
I I
I I
I I
I I
I I
I I
I I
I I
| |

| Y il p |
| - |

- Shaft machining
- Coil winding
Copper wire
2 weeks 2 weeks 2 weeks
Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026
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Production Procedure — Value Adding Activities

Wait i Operations i Wait i Operations i Wait

Added value

» time
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Exercise 2: Cold-pressed Juicing Production Process

Cold-Press Kitchen Layout
5 Min

What would be the production process HOW TO PRODUCE COLD- BTSSR T

PRESSED JUICEIN A 1,000 bottles of juice and nut

diagram (value adding activities) of Soncal o s

KITCHEN

efficiently.

cold-pressed juicing production based
on added value and time?

Hint: production steps are marked on
the photo.

g,

move to cold | 2, “
storage o | > 488 ! N
(" < N . <l| |
g - o v = . ce.
N s prep counter
(N
IR J
P N TIPS 't PN
) N Z Wash produce in - "
y Z
< I . prep sink P
A [ ~ ~d :_‘ £ Vs e
g Jll \a\\ | v ~ .
! \ 9 NS v A >
1< N 2\ R [ N
O Yl o< A ’ 0 ;'\\.! I
RN ay '
I wlal Y1 / pr — |
~ > “ R
=7 y | ~N
e c/ - - L
p J
S NN N |
‘ o W |l ] > L ||
\.{} \‘L_/q N ] )
ne u
int 7 ludes:
@) GOODNATURE X-1 @ PREPTABLE
COMMERCIAL COLD-PRESS JUICER !

® DRYING RACK

£ SAMMIC CKE-8 FOOD PROCESSOR © PREP SINK FOR PRODUCE
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HOW TO PRODUCE COLD- This kitchen can be used to make
PRESSED JUICE IN A 1,000 bottles of juice and nut
COMMERCIAL Place dishes and milk per day easily and

Exercise 2: Rt i ——

Wash dishes and

machine parts at ™ =
3-compartment ~N I n

sink

Bottle juice at
rolling cart, and
move to cold
storage

Prepare produce at
prep counter

Wash produce in

prep sink

Grind and press
produce with
Goodnature X-1
commercial
cold-press juicer

The equipment

in this example includes:

@) GOODNATURE X-1 © PREPTABLE
COMMERCIAL COLD-PRESS JUICER Stainless steel use
Jan ma 00 ttles of cold-presse for .

® DRYING RACK
£ SAMMIC CKE-8 FOOD PROCESSOR ©) PREP SINK FOR PRODUCE \is rach

1togrinanutst ress S L
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Cold Press Juicing — Value Adding Activities

g Wait :Transformatioq Wait : Transformation: Wait
© ! l l :
> l l : l
© I ' '/
O I I I I
-O 1 1 ] 1
© I ] I
2 / : :
| | | | fime
i | | | Total cost
Stockage | Washing | stockage : Grindand |
= ! ! ' pressing 7
o Vegetables, | | Cleaned ! !
&) fruits, nuts | 1 materials !
g | a = a
> | : Value
> 1 1 1 ! .
: : L e | Inventory cost
r/ : .: .......... :
: R | | |
SUUTTUURTORRTE . . ! time

© Amin Kaboli; Production Management; ME-419




Learning Points — Summary

« Value Adding Network

« Big picture

* From product to system of systems

« Supply Chain Network Design

« Dynamics & Flows (material and information)
* Product development

* Production Procedure

« Bill of Materials (BOM)

« Value Adding Activities
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Assignment 2 — Your Case Study + Complimentary Information

Module I: Introduction to Production Management

- Production Management (Definition and examples)

- Value Adding Network, Value adding activities, Bill of Materials, ...

) | Assignment 1: Your Company and Case Study

1) Download the Assignment 2 from Moodle

2) Work within your group

* Submission deadline (report): Sep 26t; 11:55 AM.
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Review of Assignment 2 — Goal & Tasks g

Goal: To better 10 Min

» Understand your company, the value that it generates and captures, the range of products,
and more specifically the product you manage and produce during the next months (Sep-
Dec 2022).

» implement feedback and comments of your coach on your report 1, and update your next
report based on provided information by your coach.

» use the complimentary information that your coaches will provide to update your report 2.

21 © Amin Kaboli; Production Management; ME-419




Learning Prerequisites — Required Courses

22 © Amin Kaboli; Production Management; ME-419

-

Required Courses

Probability & Statistics

BUSINESS
STATISTICS




Learning Prerequisites — Basic Statistics

rrrrrrr E

BUSINESS
STATISTICS

Chapter 1 Chapter 3 Chapter 4 Chapter 5

Chapter 6 Chapter 10

Descriptive Random Normal Sampling &
Statistics Variable Distribution Distribution

Confidence Regression &
Intervals Correlation

Chapters are shared on Moodle

Closed-book exam, consisting of 12—15 multiple-choice questions
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The Map of Everyday Experience

High 4
AROUSAL
ANXIETY (Alert, Focused) FLOW
(Stressed, Alert) (Focused, Happy)
wv
0
< WORRY CONTROL
2 (Sad, Stressed) (Happy, Confident)
T
(@]
APATHY RELAXATION
(Sad, Depressed) BOREDOM (Confident,
) (Depressed, Contented) Contented)
ow
Y :
o ABILITIES High

Source: Mihaly Csikszentmihalyi, Good Business, Penguin, 2004.
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The Experience of Flow

In positive psychology, a flow state, also known as being in the zone, is the mental state in which a person
performing some activity is fully immersed in a feeling of energized focus, full involvement, and enjoyment in
the process of the activity.

Source: Mihaly Csikszentmihalyi, Flow: The Psychology of Optimal Experience, Harper and Row, 1990.
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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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Emotional Intelligence (EIl)

“The ability to perceive emotions, to access and generate emotions so as to assist thought,
to understand emotions and emotional meanings, and to reflectively regulate emotions
in ways that promote emotional and intellectual growth” — Salovey & Mayer (1990)

Source: Salovey, P. & Mayer, J. (1990). Emotional intelligence, Imagination, Cognition, and Personality 9: 185-211.
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Emotional Intelligence — Main Elements

08060006

Self- Self- Motivation Empathy Social
awareness regulation skill
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Re-Grouping g

7 20 Min

6 SR TO000

5 2000 bollv el
4 2000 SO0

3 SO0 Z 800
2 ol o llx 1) SON0

1 2000 800
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Review of Assignment 2 — Goal & Tasks g

Goal: To better 10 Min

» Understand your company, the value that it generates and captures, the range of products,
and more specifically the product you manage and produce during the next months (Sep-
Dec 2022).

» implement feedback and comments of your coach on your report 1, and update your next
report based on provided information by your coach.

» use the complimentary information that your coaches will provide to update your report 2.
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Course Framework

Production Management (ME-419)

Module 1 . Module 2 . Module 3 . Module 4

Business plan

Strategic plan
Financial plan

Next-Gen
Production

Final
Presentation

Demand
Management

Supply
Management

Oct-Nov Dec Dec 17t & 19th

Latest trends in
Production Management

Supply disruptions
Production Planning

Value adding network
Production process

Final presentation &

Forecasting Methods solid understanding of

Flows, Bill of materials, Qualitative methods AP, MPS, MRP Orchestrating supply the course
Production procedures, Quantitative methods Capacity Planning chain effectively

Items, value adding Demand plan Inventory Management From linear to circular

activities Supply Plan models

Sep Sep-Oct

%
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Agenda

* 15:15-16:00 Module 2: Demand Management

 Demand Disruptions
* Forecasting methods
 Demand plan
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Material & Information Dynamics & Flows — The Focus of PM

Q2: How to plan production | Q1: How to use historical data to
to fulfill future demands? better plan production for future?

Org

— — - _——

Shipm

Supplier K Manufacturer / Customer

Q3: How to buffer stock against
demand and supply disruptions?
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Demand and Supply

e T I T I e e e e e e e e e . - -

) / K\ ,'I
— AW
P al’tla/ I'\\l‘,:'

Shipment

_____________________________________________________

Match Mismatch
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The New Normal — High Uncertainties & Complexities

&

High geopolitical uncertainty Post-Covid changes Rising Tech advancements

4

[ [
SHORTAGE

Supply shortage and procurement Highest inflation in 40 years Increasing data volumes
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Demand and Supply — Mismatch

Source: Gettylmage
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Simplified Supply Chain — Disruptions

Demand disruption

Customer

Sh/pmbnt,

Supply disruption
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The Rise of Economic Uncertainty — The World Uncertainty Index

1. The UK. 2.The U.S.
80% 2016 2007 2018 2019 2020 2021 2022 80% 2016 2017 2018 2019 2020 2021 2022
RS COMBINED 0.
60 UNCERTAINTY 60
World Uncertainty Index Fed U.S.-China 0. BINDENIS, w0
. . . 40 WAR IN UKRAINE 40
Normalized, 1990-2010 is 100 on average tightening  trade tensions 0 2
and political and Brexit 20 20
500 risk in Greece 0 0
and Ukraine p—— - r— T S - — :
U.S. fiscal cliff . £—Coronavirus fon ekoed USamdbhra mehna  ofUwane | Codt Twmp o Tarfsbythe - Coidt9 - lnvasion
400 lrag war  and sovereign debt U.S.
""""""" and outbreak crisis in Europe presidential 3. Trade 4. Pandemics
of SARS 3 g election 80% 2016 2007 2018 2019 2020 2021 2022 80% 2016 2017 2018 2019 2020 2021 2022
avereign 7o 70
800 u.S. | debt crisis Brexit War in ® ®
recession in Europe l Ukraine a0 w0
and 9/11 W l 30 30

Gulf Financial . 2
200 War | H credit crunch K o
) ; :

JE = - T P T i 1
Brexit  Trump  Tariffs by the Covid-19  Invasion Brexit  Trump Tariffs by the Covid-19 Invasion
vote elected  US.and China  inChina  of Ukraine vote  elected US.and China  inChina  of Ukraine
_10(_) _____ 5. The war in Ukraine
80% 2016 2017 2018 2019 2020 2021 2022
70
60
0 50
I I I I I [ I I I [ I I I I I [ I I T I [ I I I I I [ I I I [ I I 40
1990 95 2000 '05 10 15 20 0
20
. . . . . . . — 0
Source: Hites Ahir, Nicholas Bloom, and Davide Furceri, “World Uncertainty Index,” Stanford mimeo, 2018 THBR 0

— . [ 1
Brexit Trump Tariffs by the Covid-19 Invasion
vote elected  U.S.and China inChina  of Ukraine

Source: Hites Ahir, Nicholas Bloom, and Davide Furceri,
“Waorld Uncertainty Index,” Stanford mimeo, 2018 THBR

Source: Harvard Business Review, 2022 (h
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COVID-19 & Swiss Watch
Industry
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The Rise of Economic Uncertainty — The World Uncertainty Index

World Uncertainty Index Fed U.S.-China
Normalized, 1990-2010 is 100 on average tightening ~ trade tensions
and political and Brexit
500 risk in Greece
and Ukraine
U.S. fiscal cliff J—Coronavirus
400 Irag war  and sovereign debt —— U.S.
""""""" and outbreak  crisis in Europe presidential
of SARS . election
Sovereign
800 u.S. | debt crisis War in
recession in Europe ! Ukraine
Gulf and 9/11 Financial
u (
credit crunch
[ I I I [ | I I T [ [ I [ I [ | I I | I [ I I I [ [ | I I T I I |
1990 '95 2000 '05 10 15 '20
Source: Hites Ahir, Nicholas Bloom, and Davide Furceri, “World Uncertainty Index,” Stanford mimeo, 2018 THBR

Source: Harvard Business Review, 2022 (h
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1. The U.K.
80% 2016 2017 2018 2019 2020 2021 2022

""" COMBINED

6 UNCERTAINTY

50 UK., U.S., TRADE,
"""" PANDEMICS,
40 WAR IN UKRAINE

30

20
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0

— Y t (.
Brexit Trump Tariffs by the Covid-19 Invasion
vote elected  U.S. and China inChina  of Ukraine

3. Trade
80% 2016 2017 2018 2019 2020 2021 2022

—r L
Brexit Trump Tariffs by the

i
Invasion
vote elected  U.S. and China

of Ukraine

1\—|
Covid-19
in China

5. The war in Ukraine

80% 2016 2017 2018
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Source: Hites Ahir, Nicholas Bloom, and Davide Furceri,
“Waorld Uncertainty Index,” Stanford mimeo, 2018 THBR
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The Swiss Watch Industry — Export During COVID-19 (Sep19-Aug20)

China CH Lift up
Jan 23rd Mar 13th

12 months moving average

+5%

0% 1 1 1 1 . j . . . . . )
-5%

-10% \\

-15% \\

Sep 19 Oct 19 Nov 19 Dec 19 Jan 20 Feb 20 Mar 20 Apr 20 May 20 Jun 20 Jul 20 Aug 20

Source: Federation of the Swiss Watch industry FH: https://www fhs.swiss/scripts/getstat.php?file=comm_200808_a.pdf

45 © Amin Kaboli; Production Management; ME-419


https://www.fhs.swiss/scripts/getstat.php?file=comm_200808_a.pdf

The Swiss Watch Industry — Export During COVID-19 (Sep20-Aug21)

12 months moving average

+30%
+20% —"0

+1E: ! | | | ] T T /_Y.’,- T - -
o /.&/
i

-20% ® — =  — —
-30%

Sep 20 Oct 20 Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 May 21 Jun 21 Jul2l Aug 21

Source: Federation of the Swiss Watch industry FH: : i i ?file= . _
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The Swiss Watch Industry — (2020-2023)

TYPES OF WATCHES TYPES OF WATCHES
+50% +10% 1
+0% 1 +30% -
+30% -
+20%
+20% 4
loa +10%

0% — . . +'I'I.5"iri:|I 0% =
-16% w o _/ o
-20% 20% A
0% o

3% 4
-a0%
50% - -k -
2020 2021 2022 2021 2022 2023
B Mechanical watches Electronic watches mm  Mechanical watches Electronic watches
Change in the moving average Change in the moving average

Source: Federation of the Swiss Watch industry FH: https//www fhs.swiss/eng/statistics .html
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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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Measuring Bullwhip Effect

Manufacturer

A

Wholesaler
Retailer
P Customer
Variance order Variance order

Variance order

Y

Variance order

Bullwhip effect: The demand variabilities (amplification and oscillation) along the supply chain.
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Measuring Bullwhip Effect

Manufacturer

Wholesaler

i 1\ Retailer
— Customer

Variance order Variance order

Variance order

-

Variance order
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1. Bullwhip Effect Formula for Each Echelon
For each stage in the supply chain, the bullwhip effect (BWE) is calculated as:

Variance of Orders Received at Echelon i
Variance of Orders Sent to Next Echelon (i + 1)

BWE; =

Where:
« {represents an echelon (e.g., Manufacturer, Wholesaler, Retailer).

« A higher BWE value means greater demand amplification at that echelon.

2. Bullwhip Effect Formula for the Whole Supply Chain

To measure the overall bullwhip effect across the entire supply chain (from the customer to the
manufacturer), we compare the order variance at the manufacturer with the demand variance at
the customer:

Variance of Orders Received by Manufacturer

BW Eqgia =
Total Variance of Customer Demand

Where:
« Numerator: Captures the variance at the manufacturer (which is the most volatile in the chain).

« Denominator: Represents the demand variance at the customer (which is the source of the

orders).

3. Alternative Approach: Multiplicative Form Across Echelons

Since the bullwhip effect accumulates across multiple echelons, we can also express it as:
BWETotal — BWEWholesalcr X BWERetaﬂcr X BWEManufacturcr

This approach assumes each echelon amplifies the variance, and the total effect is the product of

individual echelons' bullwhip ratios.




Demand Disruption — Causes of Bullwhip Effect

Manufacturer
Wholesaler
. . Retailer
\ I\ o B Customer
| ,,,,, l S R l
i X . Variance order Variance order
Varian;order
Varian;order
Operational Reasons Behavioral Reasons
 Demand processing (forecast errors)  Trust
* Leadtime variability * Mis-perceptions of feedback and time lags
« Lot-sizing * Panic ordering after unmet demand
* Promotions and forward buying » Perceived risk of bounded rationality of others
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Geopolitics (War in Ukraine)
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The Rise of Economic Uncertainty — The World Uncertainty Index

World Uncertainty Index Fed U.S.-China
Normalized, 1990-2010 is 100 on average tightening ~ trade tensions
and political and Brexit
500 risk in Greece
and Ukraine
U.S. fiscal cliff J—Coronavirus
400 Irag war  and sovereign debt —— U.S.
""""""" and outbreak  crisis in Europe presidential
of SARS . election
Sovereign
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How Should Your Supply Chain Respond to the Crisis in Ukraine?

Europe counts on Russia for a third of its natural gas supply, Makers of semiconductors and automobiles have relied on
with Germany most dependent Russia for some commodities
Gas supply volumes (billions of cubic meters) Russian exports as a percentage of global supply
woa, 108 a7 67 58 45 33 88 23 298 540 e 70%—90%
N Neon, palladium, and
%0 Inter-Europe \ platinum are used in
W Liquefied semiconductors
natural
B0 gas (LNG)
B Pipeine
40 imports Palladium and
snslont platinum as well
20 " fus 46% as finished
imports semiconductors
0 8 Russian are used in autos 40% of the EU's gas consumption
Germany Turkey  ltaly Netherlands France Spain UK  Belgium Other  Europe :19;::: in 2021 comprised molecules
Gas portion Y Y P 'Y Y originating in Russia
of total . . ' .
energysupply 7% 27%  43%  45%  16%  26% 4% 30% 26% 6% 5%, 52, 4%
Risk factor for
economic @ High
dependence on ® ® ® & & ¢ _—— Neon Palladium Platinum  Gold Ol Natural Nickel Wheat Aluminum
ussian gas
gas
Notes: Eurcpe defined as European Union, non-EU European states, and Turkey; 2020 data ® Low Notes; US semiconductor-grade neon is produced in Russia as a byproduct of steelmaking and purified in Ukraine; 2021 data
Sources: IEA. BP; Bain & Company Sources: JPMorgan: Eurostal; Reuters: CNBC; Techcet CA LLC; Bain Macro Trends Group

Source: https:
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A Divided World — Government Responses to Ukraine War, 2022

Bl CondemnsRussia WM Supports Russia Neutral

B West-leaning Russia-leaning No data

Source: EIU
Source: E/U (https//www.eiu.com/n/ )
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The Rise of Economic Uncertainty — The World Uncertainty Index
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The Rise of the Factory of the World — China

Source: https:

World shares of gross production

G7 shares declined sharply (gross production)
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Source: Author’s elaboration of OECD TiVA database 2023, charts based on PROD for all manufacturing sectors.
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China’s share rose sharply (gross production)
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Global Income Growth — From 1988 to 2008

I A mammoth undertaking

Increase in realincome®, 1988-2008, %
By percentile of globalincome distribution
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Branko Milanovic, World Bank power parity
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Source: The Economist, 2016 (
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A: Poorest locked out of growth

B: Rising incomes in emerging economies — mainly China

C: Decline of developed-world middle class

D: Booming global elite
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Annual CO, emissions by world region O bata

Emissions from fossil fuels and industry* are included, but not land-use change emissions. International aviation
and shipping are included as separate entities, as they are not included in any country's emissions.

—— International

. aviation
35 billion t International
shipping
Oceania
- Asia (excl. China
30 billion t and India)
25 billion t
—— China
20 billion t
15 billion t — India
_— Africa
—— South America
10 billion t - (ﬁ‘;g},“&"g?”ca
—— United States
5 billion't European Union
(27)
Europe (excl.
O t I 1 1 EU_27)
1750 1800 1850 1900 1950 2022
Data source: Global Carbon Budget (2023) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Fossil emissions: Fossil emissions measure the quantity of carbon dioxide (CO,) emitted from the burning of fossil fuels, and directly from
industrial processes such as cement and steel production. Fossil CO, includes emissions from coal, oil, gas, flaring, cement, steel, and other
industrial processes. Fossil emissions do not include land use change, deforestation, soils, or vegetation.

60 © Amin Kaboli; Production Management; ME-419




RELATIVE STANDING OF GREAT EMPIRES
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Chart Source: Changing the world order, Ray Dalio, 2021
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Simplified Chip Supply Chain

Chip Manufacturing Chips
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Making of Advanced Chips — Less than 10 nm
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Simplified Supply Chain — Disruptions

Demand disruption

1. Demand processing (forecast error)

Leadtime variability

Order batching (lot-sizing)

Promotions and forward buying (Price variation)
Behavioral reasons
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Bullwhip Effect — Types
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Reverse bullwhip effect, Supply

Manufacturer Wholesaler Retailer Customer

m
N\/L
-/\/\/ T

Manufacturer Wholesaler Retailer Customer




Bullwhip Effect — How to Tame it
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Vendor Managed Inventory (VMI) Avoiding price games
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Tariffs
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The Rise of Economic Uncertainty — The World Uncertainty Index
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Trump's tariffs: Which products will be affected?

Key items imported to the US from Mexico, China and Canada in
2024

l Mexico M China Ml Canada 'l Others

Delivery trucks
Insulated wire
Computers
Cars

Telephones
Broadcasting
equipment
Refined petroleum

» ) Crude petroleum
US politics & policy - 5
ectric batteries

Trump warns tariffs will cause ‘a little

1 >3 S =USHE B « BBC calculati based item’ t luei
dlSturbaIlce in deﬁant SpeeCh Uc;t;rce ensus Bureau calculations based on item's customs value in G

2024 data through November
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How Donald Trump’s Tariffs Threaten an Iconic US Pick-up Truck

Silverado com ponenTs manufactured in Mexico Mexico-to-US exports of car parts used in Silverado production

) $ total over past 12 months Total
Other countries where those components are manufactured shown in red 29.6bn

Turbo/ Exhaust Headunit Centre stack Door frim panel Seat Shock
supercharger  hot end systems display and other body ~ components absorbers
us Mainland components parts plus including cover, and struts
China Japan, accessories thermals, frame US (low
Malaysia volume)
2
&
I | i ] n = =n == _— = [
Floor ! Exhaust Turbo/ Transfer Transmission Door trim
. console hotend | supercharger case 4.1bn panel and
57.2mn 529.2mn 1.3bn 3.1bn other b?dv
parts plus
i i Centre stack Headunit Py accessories
The Chevrolet Silverado remains one g etsis s 8.6bn
i ’ i - S : S components 1.2bn system
of America’'s most popular pICk up Stabiliser Braking Power Transmission Floor Transfer Case 176.1mn 35bn
trucks © bar system and steering us console
Seat components Shock absorbers Braking system
httDS-//WWW CheVFO| et C0m/tru CkS/Sl |Ver components System (cover, thermals, frame) and struts + and components
: * * US (rear axle) 256.7mn stabiliser bar 4.3bn

ado/1500 2.4bn

Source: S&P Global Mobility Components Sourcing Analysis; FT research

©FT Sources: Export Genius; FT research

Source: y - - _ .
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Copper smelting industry reels from Copper processing fees have fallen
threat of tariffs and China rivals to all-time lows

Fees charged to transform ore have fallen to all- Spot market price (5/tonne)

time lows as Glencore halts operations at — Smelter price — Trader price
Philippines plant Combined index price
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Global copper smelters are struggling to compete with rivals in China,

which have rapidly built facilities and control about half of smelting

oApa it G e IOl e Blnis [Blootibery Copper concentrates treatment charge index. Smelter and

trader buying prices and midpoint index
Source: Fastmarkets

Camilla Hodgson in London 3 HOURS AGO a2

Source: https//www.ft. com/content/a4631d66-0d73-42fc-9e 76-dfc6172¢97d9
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Meet Your Coaches & Group Members

Coaches

Seung Maria Lucie
CM1100 CM1106 CM1104
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The Art of Giving and Receiving Effective Feedback

Feedback is a gift Feedback/comments are
always welcome
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Giving Effective Feedback

o L=LodE e

Respectful Fact-based Constructive Concise Open
Ask for permission Share facts/ your feelings  Stay focused on growth  Be to-the-point and short Be open to any reaction
May | share my observation What | observed/felt is that ... What | suggest is that ... Max three key points | respect your feeling ...
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Receiving Effective Feedback

Receive the gift Listen Understand Decide Follow up
Be open and receptive Listen to listen! Focus on THE message You always have a choice Reach a common
| appreciate your feedback The goal is to listen not to The goal is to understand, Thank you, | have never understanding
answer, no interruption ask questions, clarify, seen it this way There are many ways to
(zipit) repeat key points, ... OR follow up: revise the work,
Thank you, let me reflect set up a meeting, ...

and get back to you?
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