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"All good strategy eventually
degenerates into work."

Peter Drucker
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Session outline

Firm objectives

Excellent supply chains

Strategy alignment

Supply chain strategy formation
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What were your goals in the simulation?

Global Supply Chain Management Simulation

Year

!
o
3 Mo
4

| You will now be able to watch the board

Board Room

Congratulations. You have made it
through a year of production. To review
your financial performance, dick below.

Board Room | members of your company discuss your
performance. Each board member has a
Scorecard particular area of interest and will give you

some advice in that area.

Year One

Profit: $47,308K

Votes:

Year Two It pays to listen to your board members,

Profit: $0K as they will give valuable advice and look

Votes: for improvements each year.

Year Three

Profit: $0K

Votes:

Year Four

Profit: $0K

e Back Ensire Leaming, nc

Some Images @ Micrasoft Corp.

Devnioped by
enspire
learning

=] Financial

*

I Results

. . Model A Model B Total

Revenues*

$ 92870 $ 87,859 $180,729
$ 4568 ¢ 550 § 5118
TotalRev. § 97,438 § 88409  $185847
Costs*
$ 70,390 ¢ 61,570 $131,960
$ 457 $ 82 $ 579
Total Cost  § 70,887 § 61,652  $132,539
$ 4,000
$ 0
$ 2,000
Total Costs  $138,539
Gross Margin*
$ 47,308
$ 25%

*All figures except percentages in $K
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Two Goals of the CEO

* Provide Shareholder Value

e ...and stay out of jail

Perso

Technology  Commentary

nEws > Newsmakers
SAVE | EMaL | PEwT | susscmie Towouev | EE

Ebbers gets 25 years
Former WorldCom chief, 63 years-old, could spend the rest of his life in

prison.
Suly 13, 3003: 1043 B 0T
By Krysten Crawford, CNN/Money staff writer

nation's history.

Legal experts said the sentence, effectively 3 life term for
the 63-year-old, appears to be the longest ever for 2 CEO
found guilty of committing corporate crimes while running a
Fortune 500 company.

Ebbers was convicted in March for his part in the $11 biion
accounting fraud at WorldCom that was the biggest in a

of corporate scandals at Enron, Adelphia and other
companies.

Ebbers, on his way to be sentenced
Wednesday morning, pushed a
photographer out of his way.
WorldCom, now known as MCI, filed the largest bankruptcy | SPECIal Report  Bfull coverage
in U.S. hisfory in 2002. The company’s collapse led to
billons of dollars in losses for shareholders and employees.

Ebbers was convicted in March of nine felonies that carried a
maximum prison term of 85 years.

Former KPMG executives indicted

Tough to cope

Iphia. Boies firm
On an overcast mid-summer day, Ebbers sat motionless HealthSouth ex-CFO gets 3
grasping a tissue and wiping away tears as his sentence was | ;oo S
read. After the hearing ended, Ebbers and his wife Kristie months in jail

correspondent who was there.
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Goal of the CEO

* Provide Shareholder Value

 Drivers of Shareholder Value
— Revenue Growth
— Operating Margin
— Asset Utilization

Supply chain professionals can affect all three!

Jarrod Goentzel © 2016 MIT CTL

The Balanced Scorecard Generic Strategy Map*

Improve Shareholder Value [:_l—
. : Revenue Growth Strate, Shareholder Productivity Strate
Financial | A X &y | Value ROCE | x ty gy |
Perspective -
Build Increase Improve Cost Improve Asset
Franchise Customer Value Structure Utilization
New Revenue Sources Custormer Profitability Cost Per Unit Asset Utilization
T Customer Acquisition T Customer Retention
[ Product Leadership
Customer [ Custoraer Infiraacy
Value . Customer Value Proposition  Operational Excellence
Perspective Product/Service Attributes Relationship Ima
|Price | |Ouality | | Time | IFunctionality| | Service Relationshipsl Brand
? Customer Satisfaction f‘ f !
wp “Increase “Achieve “Be a Good
Internal . F]Ealzlcﬁit:le?’ Custormer Value” Operational Corporate
Perspective (Innovation (Customer Excellence” Citizen”
Processes) Managegment (Operational (Environmental
Processes) Processes) Processes)
) Land
Lesrénrngwth A Motivated and Prepared Workforce
an \ -
. Strategy Competencies i i i i
Perspective | 2y P | | Strategic Technologies | | Climate for Action |

* Adapted from Kaplan & Norton Figure 3-15 page 96.

| Source: http://www.maaw.info/ArticleSummaries/ArtSumKaplanNorton2001.htm oentzel © 2016 MIT CTL




The Financial Model

Enterprise Value Drivers

Return on
Total Assets

Overall Financial Performance

Return on
Equity

Revenue
Growth

Growth

Operating Total Asset

Profit Margin

I Excess Capacity |

I Sales Revenue | Fixed Assets |

Quality, Price &
Service

I Cost of Sales | | Cost of Capital I

Selling, General & Working Capital
Admin. Costs

>

Actions & Events

Supply Chain
Levers

Game Decisions,

18%

Conversion %

Raw Materials
Work in Progress
Finished Goods

i

Days In Inventory ]

Source: website,

Trade Dynamics, LLC

Supply Chain
Levers

Supply Chain
Levers

Days Sales
Accounts N Accounts
Payable | Oufstanding | pecivape

Days

Purchases

0 .
Cash  jg—
lFmanc:w

Cash Operating Cycle
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Overall Financi_al Performance

v

« Order Fulfillment

« Customer Service

« New Product
Development

« Sales and Marketing

Revenue Growth

v

« Finance and Accounting
« Sales and Marketing
« Customer Service
« Order Fulfillment

% Cost of Goods Sold

« Procurement

Days Sales Outstanding

» Vendor Management

« Procurement

* Production

+ Sales & Marketing
« Forecasting

« Distribution and Logistics

« Discount Mgt

« Finance and Accounting

Days Purchases
Outstanding

- === q

Days In Inventory

| Source: website, Finlistics Solutions

% Selling, General &
Administrative
EEE N I O N .

« Production

« Forecasting

« Asset Mgt

« Warehouse Mgt

« Transportation Mgt

Fixed Asset Utilization

0 @Growth
EE OProfitability

T OFixed Assets
O +Ogcapital Utilization

[ @Cash Operating Cycle
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Deloitte Enterprise Value Map
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Drivers of Shareholder Value

Revenue
Growth
Operating Asset
Margin ‘ Leverage ‘ Utilization

| Risk |
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Source: Roger Bloemen, Vice President for Supply Chain, Solutia, June 2009
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AL the Graduate Schodl of Business

LT L KNOW YOU ALL WANT

" No%g 'MAKE MONEY ... BUT

] TODAY WERE GOING TO ASCUSS
' MAKING ... THINGS.

.

ACTUAL THINGS.

IRV E i

" TNGS?!

haa ' DON'T viaNT

;: N\ 1o MAKE

BET A ATINGS!
e

LISTEN,,. LET'S SYE e
BUSINESS fCROOL. WE
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THAT WAY...




“A company’s finances and operations
are integrally connected.”

Popular Corporate Finance Textbook

Source: Higgins, R. Analysis for Financial Management. 10th ed. McGraw-Hill Irwin, 2011

Jarrod Goentzel © 2016 MIT CTL

Firm’s value proposition

Future cash flows:
revenues, expenses, etc.

Operational _ .
Assets Firm

Investment
Firm

dend

VI

invests
Firm leverages debt ﬁ :

Investors Investors

Financin :> Financial
nancing (Debt) (Equity) Assets

Future portfolio
returns

Jarrod Goentzel © 2016 MIT CTL

l ﬁSTOCKHOLDERS INVEST IN FIRM

STOCKHOLDERS INVEST ELSEWHERE

D




Finance and supply chain work together
to create shareholder value

Future cash flows: Ope;a“g”:’/S“pplthha”t“
revenues, eXpenseS, ete. use runds to generate returns

Operational _ .
Assets Eirm Firm
i

invests
II : l ﬁ Finance: acquire funds

Investors Investors

(Debt) (Equity)

Finance: allocate funds

Dividend

Jarrod Goentzel © 2016 MIT CTL

How does supply chain performance
make an impact on shareholder value?

Revenue Growth

Responsiveness (product availability)
Capability (new markets)

Operating Margin

Asset Utilization
Leanness (reduce cost) Leanness (reduce assets)
Segmentation (identify opportunities) Agility (adapt capacities)

¢ Tradeoffs exist

* Which one do you focus on?

Jarrod Goentzel © 2016 MIT CTL




Dupont Analysis

Gross or Operating Margin is a more common metric Inventory Turnover, a narrower focus than Asset Turnover,
for supply chain professionals than Net Margin is often a metric for supply chain professionals
. Netincome Sales
Net margin = ———— | | Asset turnover = ————
Sales Total assets

ROA = Net margin X Asset turnover

Total assets

Financial leverage = -
Equity

ROE = Net margin X Asset turnover X Financial leverage

Jarrod Goentzel © 2016 MIT CTL

Dupont Analysis assesses the Margin —
Asset Utilization tradeoff at a high level

Revenue Growth

Asset Utilization

Operating Margin

“ProfitPath’ <SSP  “Turnover Path”

Same Destination: ROA

Jarrod Goentzel © 2016 MIT CTL
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Do you see any extreme examples of
Profit Path and Turnover Path?

Return on Profit Asset
Equity Margin Turnover
(ROE) (P) (A)
(%) = (%) X (times) X
Adobe Systems 14.9 = 20.4 X 0.47 X
Chevron 18.1 = 10.0 X 1.03 X
Google 18.4 = 29.0 X 0.51 X
Hewlett-Packard 21.7 = 7.0 X 1.01 X
JPMorgan Chase 10.3 = 15.0 o 0.054 B
Norfolk Southern 14.0 = 15.7 X 0.34 X
Novartis 15.5 = 193 X 0.41 >4
Safeway 11.8 = 1.42 X 271 X
Sensient Technoligies 10.9 = 8.1 X 0.83 X
Southern Company 126 = 1157 >4 0.32 X

Source: Higgins, R. Analysis for Financial Management. 10th ed. McGraw-Hill Irwin, 2011.

Financial
Leverage
(T)
(times)

1.57
1.76
1.25
3.08
12.58
2.64
1.95
3.03
1.63
3.40

Jarrod Goentzel © 2016 MIT CTL

Chemical Industry Financial Analysis

Five Year Average (2010-2014)

RDS.A XOM BASFY DOW DD
Revenue Growth 4.3% 2.5% 2.0% 2.2% 2.6%
Operating Margin 11.1% 15.3% 14.7% 12.2% 17.0%
Asset Turnover 1.25 1.17 1.15 0.82 0.74
ROA 13.9%]  18.0%] 16.9%| 10.1%|  12.5%]

Data source: Compustat - Capital 1Q; Analysis: Jarrod Goentzel

ROACE - underlying

ROA ( EBIDTA / Total Assets )

%
025 30
020 A 20
~B-RDS.A
015 | Ao
~—4=XOM
~@-BASFY
0.10 Y
.. pow
2011 2012 2013 2014 2015
~@-DD 15Q3
0.05 Source: Management Day Investor Handout, 4Q rolling
Royal Dutch Shell, 3-4 November 2015.
2010 on o o o Jarrod Goentzel © 2016 MIT CTL
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Chemical Industry Financial Analysis

Asset Turnover
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ROA for Shell Chemicals

Chemicals ROACE

%
30%
20% 15Q3
w rolling
10%
0%
2011 2012 2013 2014 15Q2
4Q rolling

Source: Management Day Investor Handout, Royal Dutch Shell, 3-4 November 2015.

Jarrod Goentzel © 2016 MIT CTL
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Financial Analysis for Pharmaceuticals, Wholesalers
and Retailers (Annual Reports 2007-2011)

Inventory Turnover
>

GMROI
O Lastest Period
20 \ ——GSK
M Kk
18 erch .
Wolesalers —+—Novartis
16 \\\ Pfizer
14 A% —*—RiteAid
‘D\ —4-CVS
1
} . —®—McKesson
Hﬂprq ~¢ Cardinal
8 ~—*— Amerisource
{ \Q\ w ~—*—Walgreen
6 \ @ Manufacturers
4 \& \\
z \ \%\
- T T S ——
0.000 0.200 0.400 0.600 0.800

Gross Margin

Pharma margins are
dropping and they
need to increase
inventory turns, i.e.
reduce inventory.
Wholesalers do not
have the margin to
take on additional
inventory.

Jarrod Goentzel © 2016 MIT CTL

PharmaCo Inventory Example

Volume

High variability in inventory position for stable sales
* Average inventory higher than inventory policy recommendation
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Common Bond to Manage the Tradeoff

Profitability
versus
growth

Operating Margin

Short term
versus
long term

Customer benefit: Revenue Growth

The reward customers
receive through their
experience of choosing
and using a product or
service

Sustainable earnings:
Earnings that are not
influenced by borrow-
ing from the future
(cutting long-term in-
vestment) or lending
between time frames

Whole Diagonal assets:
versus Capabilities and
resources that help
companies improve
stand-alone business-

parts

unit performance and
create corporate syn-
ergy at the same time

Asset Utilization

Source: Dominic Dodd and Ken Favaro. “Managing the Right Tension,” Harvard Business Review, Vol. 84/12, December 2006, pp. 62-74.

Jarrod Goentzel © 2016 MIT CTL

What were your goals in the simulation?

Global Supply Chain Management Simulation

Year

| iwoduton

Board Room

Scorecard

Year One
Profit: $47,308K
Votes:

Year Two
Profit: $0K
Votes:

Year Three

Profit: $0K
Votes:

Year Four

Profit: $0K
Votes:

Board Room

Congratulations. You have made it
through a year of production. To review
your financial performance, dick below.

Revenues*
You will now be able to watch the board Total Rev.
members of your company discuss your Costs*
performance. Each board member has a Osts
particular area of interest and will give you
some advice in that area.
Total Cost

It pays to listen to your board members,
as they will give valuable advice and look
for improvements each year.

Devnioped by
enspire
learning

Financial

Results*

Model A Model B Total

$ 92870 ¢ 87,859  $180,729
$ 4568 $ 550 § 5118

$ 97,438 § 88409  $185847

$ 70,390 4 61,570  $131,960
$ 497 § 82 $ 579
$ 70,887 § 61,652 §$132,539

$ 4,000
$ 0
$ 2,000
Total Costs  $138,539

Gross Margin*
$ 47,308
$ 25%

*All figures except percentages in $K

@ Enspire Leaming, Inc.
BacK  cme images ® Mross cop.

Jarrod Goentzel © 2016 MIT CTL
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'_] My Library x Enspire Learning: Global Sujp

€ - C © hbp.enspire.com/sso/sim o @ X
Developed by
i i i enspire
Global Supply Chain Management Simulation Rspire
Year
1 Lintreduction g‘ Select Estimated Model Demand Without Options, Monthly Units (K)
| Option Consensus
Design Room — Model A 63 54 64 59 64 56 63
LCEEELG L T i Model B 36 18 38 28 38 22 33
ite fields to the left of the text
3 Forecasting Room
WiFi Estimated Impact Of Selected Options on Demand (K)*

4 _Production R * Impact of aption is same far both madels

Monthly Impact Est.
Demand Forecast - Model A (K / month)
5 Board Room [ Color 8K
10 K .
Scorecard 9K q §
Year One Stylish L g b
Profit: SOK 8K z 3
Votes: 6 K
Year Two Consensus: -1 K Withoptions 71 44 73 48 56 62 62 59 12
R O Infrared
Votes: Estimated Impact of Selected Options on Per-unit Profit ($)
Year Three Base Base Impact Per Unit * Model A Model B

Model A Model B * Same far both models with option with option

Votes Price |$ 200 |$ 240 $ 40 $ 240 $ 280
Cost [$ 130 |$ 150 $ 35 $ 165  § 185
Ll profit [§ 70 [$ 90 s 5] $ 75 § 95

Profit

Votes

Total Margin

YEAR 1 OPTIONS Model B
WAP Color Stylish Infrared

Price without option 240 240 240 240
Cost without option 150 150 150 150
Unit Margin without option 90 90 90 90
Price with option 270 255 250 243
Cost with option 180 165 155 152
Unit Margin with option 90 90 95 90
Unit Margin difference with option - - 5 -

CONSENSUS
[Forecast without option | 33] 33] 33] 33]
[Forecast with option | 34] 34] 31] 33]
difference with option 1 1 -2 0
[Total Margin without option [$ 2970[$ 2970]F 2970 § 2,970 |
|l)ta| Margin with option $ 3,060 % 3,060]|$ 2945 (% 2,970
difference with option $ (25) $ -

MEAN
[Forecast without option | 30] 30] 30] 30]
[Forecast with option | 30] 26] 29] 29]
difference with option 0 -4 -1 -1
[Total Margin without option [$ 2700[$ 2700 $ 2,700 [ § 2,700 |
[Total Margin with option [$ 2700 23408 2755]% 2,610 |
difference with option s - $  (360) $ (90)

Jarrod Goentzel © 2016 MIT CTL




Total Margin considers the Operating
Margin — Asset Utilization tradeoff

Revenue Growth

Operating Margin Asset Utilization

Jarrod Goentzel © 2016 MIT CTL

How does this commercial strategy
approach fit with the value triangle?

Commercial Value Levers ~ Margin x

=F

Source: Ethylene Oxide/Glycols COMMERCIAL STRATEGY REFRESH 2016-2018, June 2015

Revenue Growth

Operating Margin Asset Utilization Jarrod Goentzel © 2016 MIT CTL
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Asset Utilization — supply chain

160.00
140.00
® 120,00
£
g
# 100.00 o ~@-RDS.A
3
% —A—XOM
§ 8000 .“._>t ./. ~@-BASFY
o
2
£ | ~#-DOW
g 6000 o —
'3 -@-DD
©
o 40.00
\ -
20.00 — "
2010 2011 2012 2013 2014

Jarrod Goentzel © 2016 MIT CTL

Asset Utilization — commercial

T&R Chemicals 2016 - credit metrics

Target 2015

Product line EUAF AMER APME GLOBAL EUAF AMER APME GLOBAL

EOG 35.0 37.8 64.4 49.7 34.6 37.1 64.2 49.5

Overdue %

Target 2015 Target 2016

Product line EUAF AMER APME GLOBAL EUAF AMER APME GLOBAL

EOG 3.0% 2.5% 0.5% 1.1% 2.7% 2.3% 0.5% 1.2%

Source: Ethylene Oxide/Glycols COMMERCIAL STRATEGY REFRESH 2016-2018, June 2015

Jarrod Goentzel © 2016 MIT CTL
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Asset Utilization — property, plant and
equipment (PP&E)

DOWNSTREAM

2014 2013 2012
Segment earnings [A] 3,411 3,869 5,382
Including:
Revenue (including inter-segment sales) 378,046 404,427 424,410
Share of earnings of joint ventures and associates [A] 1,698 1,525 1,354
Production and manufaduring expenses 9,845 9,807 9,539
Selling, distribution and administrative expenses 12,489 13,114 12,860
Depreciation, dep|etion and amortisation 6,619 4,421 3,083
Net capital investment [B] 3,079 4,885 4,275
Refinery availability (%) [C] 94 92 Q3
Chemical plant availability (%) [C] 85 92 91
Refinery processing intake (thousand b/d) 2,903 2,915 2,819
Oil products sales volumes (thousand b/d) 6,365 6,164 6,235
Chemicals sales volumes (thousand tonnes) 17,008 17,386 18,669

[A] See Notes 2 and 4 o the “Consolidated Financial Statements”. Segment earnings are presented on a current cost of supplies basis
[B] See “Non-GAAP measures reconciliation”
[C] The basis of calculation differs from that used for the “Refinery and chemical plant availability” measure in “Performance indicators”, which excludes downtime due to uncontrollable factors.

Source: Shell Annual Report 2014.

Jarrod Goentzel © 2016 MIT CTL

Chemical Industry Financial Analysis

Five Year Average (2010-2014)

RDS.A XOM BASFY DOW DD
Modified AT (=COGS/Total Assets) 1.06 0.95 0.79 0.66 0.49
IT (=COGS/Inv) 13.58 20.97 5.11 5.79 3.22
Invint (=Inv/Total Assets) 0.08 0.05 0.15 0.11 0.15
1.40
1.20
g 100 -
g ~B-RDSA
2
> 080 —+—XOM
] .7 ;
] L/D\g = - —0—5AsFY
060 —
< M ~i-DOW
£ a0 ~#-00
3
2
0.20
’ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014
Data source: Compustat - Capital 1Q; Analysis: Jarrod Goentzel Jarrod Goentzel © 2016 MIT CTL
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Chemical Industry Financial Analysis

=€0GS / Total Assets )

Modified AT

g

8

g

°
8

°
g

°
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°
8
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25.00
20.00 x
N ~#=RDS.A
]
2
2 —&—XOM
5
> 15.00 Y
s
H ~=—DOW
g
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Inventory Intensity

2010 2011 2012 2013 2014

Data source: Compustat - Capital 1Q; Analysis: Jarrod Goentzel
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Revenue Growth

DOWNSTREAM MACRO

O @

Oil Products

 Increasing competition from large complex
refineries

= 2015 improved refinery margins

u Efficiency and mogas displacement in
transportation fuels

u Porffolio planning: bottom of cycle refining

Chemicals

u Chemicals demand growth robust

u Significant feedstock price movements

= North America re-emerges as chemicals exporter

= Growth opportunity

margins
u Challenging competitive landscaf
Industry refining spare capacity Base' chemicals growth potential
% of total capacity $/bbl Domestic demand in million tonnes per annum
é 8 400
6
4
4 200
2
0 0 o
o ~ o > > & & D oo 5 & PO o
LR S F S 5 P

I Spare capacity excluding China
China = Global average refining margin (RHS)

2015 Global Average Refining Margin : quarterly year to date average

Copyright of Royal Dutch Shell ple | 3-4 November, 2015

M North America [l South America [l Europe
B Middle East Asia H Others

1 Ethylene + propylene + benzene

Source: Management Day Investor Handout, Royal Dutch Shell, 3-4 November 2015. Jarrod Goentzel © 2016 MIT CTL
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How would you position RDS and its
competitors?

Five Year Average (2010-2014)

Operating Margin

Revenue Growth

Asset Utilization

RDS.A XOM AsFY[ () bow DD
Revenue Growth 4.3% 2.5% 2.0% 2.2% 2.6%
Operating Margin 11.1% 15.3% 14.7% 12.2% 17.0%
Asset Turnover 1.25 1.17 1.15 0.82 0.74
[rOA [ 13.9%] 18.0%] 16.9%] 101%[ 12.5%] Jarrod Goentzel © 2016 MIT CTL

How would you position petrochemicals,
pharma, and mobile phones?

Revenue Growth

@ Petrochemicals
@ Pharma
@ Mobile phones

Operating Margin

Asset Utilization

Jarrod Goentzel © 2016 MIT CTL
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How would you position the business
units for Shell Chemicals?

Revenue Growth

Operating Margin Asset Utilization

Discuss in a group of 3-4 people.

Jarrod Goentzel © 2016 MIT CTL

EXCELLENT SUPPLY CHAINS

21



MIT Research on Excellent Supply Chains

* Defined myths regarding an excellent supply chain
— It is part of a profitable company
— It is not part of an unprofitable company
— It is comprised of supply chain “best practices”

* Conducted qualitative research

— Explored drivers, challenges, and supply chain responses
for nine industries

— Profiled supply chains of 21 case-study companies

— Identified important linkages that exist among
competitive strategies, operating models, operational
performance objectives, and business practices.

Source: Larry Lapide. “The Essence of Excellence,” Supply Chain Management Review, April 2006, pp. 18-24.
Jarrod Goentzel © 2016 MIT CTL

MIT Research on Excellent Supply Chains

Research confirmed that an excellent supply chain:

1. Supports, enhances, and is an integral part of a
company’ s competitive business strategy.

2. Leverages a (not necessarily unique) supply chain
operating model to sustain competitiveness

3. Executes well against a balanced set of operational
performance objectives/metrics

4. Focuses on a few “tailored” business practices that
reinforce each other to support the operating
model and best achieve operational objectives.

Source: Larry Lapide. “The Essence of Excellence,” Supply Chain Management Review, April 2006, pp. 18-24.
Jarrod Goentzel © 2016 MIT CTL
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Excellent Supply Chain Framework

Competitive Landscape

Excellent Supply Chain

Supports, enhances, and is an integral part of a

Business Strategy company’s competitive business strategy

T
Operating Model Leverages. a (not necessarlly.unlque) s.upply chain
operating model to sustain competitiveness

’ —_—

Executes well against a balanced set of operational

performance objectives/metrics

Operational Performance Objectives

Tallored Business Practices

« Fit Focuses on a few “tailored” business practices
--Consistent that reinforce each other to support the operating
--Reinforcing model and best achieve operational objectives

--Cross-Optimized

Source: Larry Lapide. “The Essence of
Excellence,” Supply Chain Management
Review, April 2006, pp. 18-24.

« Principles Leveraged

Jarrod Goentzel © 2016 MIT CTL

1. Supports, enhances, and is an integral part
of a company’s competitive business strategy

Lowest prices

Some competitive strategies
linked to supply chain

Highest margin products

Highest quality

Fastest customer response

Most innovative Supply chain may not be
Highest Return-on-Assets integral with the entire
Broadest product line business strategy, but should

Best customer service be part...otherwise, you have

your work cut out for you

Best post-sales support

Most environmentally responsible

Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL
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2. Leverages a supply chain operating
model to sustain competitiveness

Competitive Strategy Operating Model
Lowest prices * Lowest operating costs
Highest margin products *  Maximum availability at point of sale
Highest quality * Highest quality of suppliers
¢ Strongest manufacturing quality controls
Fastest customer response * Shortest order-to-delivery cycle
* Fastest request-to-promise date
Most innovative ¢ Most efficient new product launch
Highest Return-on-Assets e Highest plant utilization
* Lowest inventories
Broadest product line * Adept at managing complexity
Best customer service * Specific service for each customer segment

¢ Maximum availability at point of sale

Best post-sales support *  Maximum availability of service parts

Most environmentally responsible * Minimize waste and maximize recycling

2. Leverages a supply chain operating
model to sustain competitiveness

Company Operating Model

Dell Inc. Consumer Direct/ MTO
Zara Speed to Market
Intel Copy Exact

Nike, Cisco  Virtual Integration/Network Master

Agrenco Coordinating Many-to-many Customer/Supplier Network

Nokia Early Detection Systems, Multi-point Relationship etc

Whirlpool Direct Fulfillment

Caterpillar  Shared Operations
Walmart Flow Distribution

Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL
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3. Executes well against a balanced set of
operational performance objectives

Customer Response (Customer-Facing)
¢ Order Cycle Times
¢ Perfect Order Fulfillment
¢ Quality
e New Product Time-to-Market
(Not on Financial Statements)

Source: Larry Lapide. “The Essence of
Excellence,” Supply Chain Management

Review, April 2006, pp. 18-24.

Efficiency (Internal) Asset Utilization (Internal)
« Labor Productivity  Facility Utilization
¢ Supply Chain Costs  Inventory Turns
(Relate to Income ¢ Cash-to-Cash Cycle
Statements) (Relate to Balance Sheet)

How supply chain performance makes an
impact on shareholder value

Revenue Growth

Responsiveness (product availability)
Capability (new markets)

Operating Margin Asset Utilization
Leanness (reduce cost) Leanness (reduce assets)
Segmentation (identify opportunities) Agility (adapt capacities)

Jarrod Goentzel © 2016 MIT CTL
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Balanced operational objectives vary by
industry in absolute terms

High Margin and Short Customer
Life Cycle Products: Response
* Pharmaceutical

* Fashion apparel

* Media & Entertainment

Efficiency Asset Utilization
Low Margin & Mature Products: Capital Intensive Industries:
* Food & Beverage * Petrochemical
* Basic goods retail * Semi-conductor fab
* Industrial supplies * Commodities (steel, paper, coal)
Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL

Balanced operational objectives vary
within industry in relative terms

Customer
Response
PharmaCo 1
([
L] PharmaCo 2
FoodCo 1
o
L4 °
Efficiency e Asset Utilization
FoodCo 2 ChemCo 2 ChemCo 1

Operational objectives may further vary within a company by business unit

Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL
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4. Focuses on a few “tailored” business
practices that reinforce each other to
support the operating model and best
achieve operational objectives

* Tailored (not best) business practices
 Align to performance objectives

— Fit

— Consistent (make sense together)

— Reinforcing (support each other)

— Cross-optimized (work together to achieve common goals)

* Leverage fundamental operating principles / theory

Jarrod Goentzel © 2016 MIT CTL

STRATEGY ALIGNMENT

27



Dell/High Tech
(Computers)

IBM/ High Tech
(Computers)

Clsco Systems/
High Tech
(Communications
Equipment)

Wal-Mart/Retall

Amazon/Retall

Limited Brands/
Fashlon Apparel Retall

*Note: Performance objectlves ranked by the competitive focus placed on each type, with examples for the highest focus.

Case Studies of Successful Supply Chains

a Ranked
Company/ Industry Strategy Operating Model rformance Objectives * Set of Tailored Practices

Highest value-to-price

Direct sales to cust-

provider of
and accessorles to price-
consclous customers.

Diversified and value-
added provider of net-
worked technology
solutlons to businesses.

Market world-class IT
solutions.

Be Industry leader In
the data-networking
market.

omers via
Bulld-to-order
manufacturing.
Box-level service.

Direct, single face to
customer via sales reps.
Bulld-to-order
manufacturing.
Extenslve pre- and post-
sales support.

Outsourced supply chaln
leveraging partners.
World-class new-product-
Introduction process.
Facllitate rapld

Become end-to-end
solution provider.

Everyday low pricing
for cost-consclous
customers.

Be the largest one-stop
shopping site on the
Internet.

Offer customers low
prices, convenlence,
and a wide selectlon

of merchandise.

Sell Innovative,
technologlcally advanced,
high-margin fashion
products.

Reduce risk by balancing
basics vs. fashion mix.

of
rich acquisitions.

Lowest-cost, brick-and-
mortar retaller with
suppller/retaller DC-to-
store flows.

Large-format stores
carrying a wide varlety of
products (not necessarily
brands and SKUs).

Internet retall with unit-
level picking, packing,
and parcel fulfiliment.
Multi-tier network of
Inventorles for distributed
fulfillment from partners
to offer scale and scope.

Control supply chaln
operatlons from plants to
DCs to owned stores.
High shelf avallabllity at
store level.

1. Efficlency (e.g., costs)
2. Asset utllization
3. Customer response

1. Customer Response
(e.g., satlsfaction
and sales rep efficlency )
2. Efficlency
3. Asset Utllization

1. Efficlency (Costs)
2. Customer response
3. Asset utllization

1. Efficlency (e.g.,
supply chaln costs)

2. Asset utllization

3. Customer response

1.Customer response
(e.g., avallabllity)

2. Efficlency

3. Asset utllization

1.Customer response
(e.g., responsiveness)

2.Asset utllization /
efficlency

Source: Larry Lapide. “The Essence of Excellence,” Supply
Chain Management Review, April 2006, pp. 18-24.

Consligned Inventory supplier hubs.
Demand shaping.
Inbound transportatlon collaboration.

Consolidated customer

fulfiliment process.

Launch "buffer" manufacturing.
Centralized procurement.
Consolidated and outsourced logistics.

Virtual supply chain.

Partner visibility Into end-to-end
processes.

Early design engagement.
Operating standards to support
rapld assimilation of acquired
companles.

Vendor collaboration with co-
managed Inventory programs.

Flow logistics distribution Including
cross-docking, direct-store-dellvery,
and differentlated flow.

Network design Incorporating
large-sized DCs and short-haul
private fleets for economies of scale.

Drop-ship fulfillment from multi-tier
partner network.

Advanced batched-order warehouse
picking, packing, and shipping strategles.
Customer lead-time service-

window management.

Segmented fashion vs.

basic supply chains.

Captive global sourcing company.
Captive, shared-services logistics
provider--from plants to stores.

© 2016 MIT CTL

Aligning Corporate Strategy and
Operational Performance Objectives

Customer-focused performance

objectives

¢ Highest supplier quality standards

e Shortest time-to-market
¢ Shortest manufacturing changeover

times

Efficiency

Adapted from Larry Lapide

Customer
Response

Aligned

Customer-focused corporate strategy
* Highest quality products

* Most innovative

* Broadest product line

Asset Utilization

Jarrod Goentzel © 2016 MIT CTL
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Aligning Corporate Strategy and
Operational Performance Objectives

Customer
Response

Efficiency and asset-focused
performance objectives: Cu;tomer-focgsed corporate strategy
* Highest quality products

¢ Lowest procurement costs
¢ Highest plant utilization
¢ Lowest inventories

* Most innovative
* Broadest product line

Efficiency Asset Utilization

Non-aligned

Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL

Aligning Corporate Strategy and
Operational Performance Objectives

Customer
Response

Customer-focused performance

objectives: Customer-focused corporate strategy
* Highest post-sales uptimes * Highest quality products
* Shortest product launch cycle times (©) * Most innovative

* Lowest stockouts * Broadest product line

Efficiency Asset Utilization

Aligned differently

Adapted from Larry Lapide Jarrod Goentzel © 2016 MIT CTL




Strategy Alignment Process

Business
Strategy
: Step1
SUpply Chain ¢ Discuss how supply chain strategy supports business strategy
Strategy « Identify supply chain competitive strategy elements
@:} Operating
Model Stepl
¢ Develop operating model that supports SC
competitive strategy elements
Performance ¢ |dentify operational performance metrics
Objectives that are aligned with strategy
i Step 3
Tailored ¢ Develop SC practices tailored to the

Practices operating model
o Discuss trade-offs and alignments

Jarrod Goentzel © 2016 MIT CTL

Strategy Alignment for Ethylene Oxide/Glycols

Complete Steps 1-2 for EOG.

Commercial . .
Discuss in a group of 3-4 people.
Strategy
: Step 1
SUpply Chain e Discuss how supply chain strategy supports commercial strategy
Strategy « Identify supply chain competitive strategy elements
@:} Operating
Model Step 2
o ¢ Develop operating model that supports SC
competitive strategy elements
Performance ¢ Identify operational performance metrics
Objectives that are aligned with strategy
. Step 3
Tailored * Develop SC practices tailored to the

Practices operating model
o Discuss trade-offs and alignments

Jarrod Goentzel © 2016 MIT CTL
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SUPPLY CHAIN STRATEGY
FORMATION

Supply Chain Strategy Audit

ok wWNPRE

10.
11.

What levels of service (a) do our customers expect? (b) do our competitors provide?
How do competitors achieve the service levels that we think they achieve?

Through how many outlets should we distribute our products? Of what type? Where?
Are our plants located and focused properly to support corporate strategy?

Where is our company on the logistics life cycle for all or a portion of its business?

Have we taken advantage of the full potential for postponement and speculation,
standardization, consolidation, and differentiation in our logistics programs?

To what extent have we assured ourselves that our strategy meets desired levels of
costs and services where it counts most, to the end-user?

To what extent have we employed “channel vision” in determining who should do
what, when, where, and how in our channels of distribution? Have we taken steps to
ensure that all parties carry out their functions as planned?

What implications do technological trends have for our company?
What implications do regulatory trends have for us?

Does our logistics strategy support our corporate strategy? To what extent should our
strategy be logistics-oriented?

Source: Heskett, J. L. (1977). "Logistics--essential to strategy.” Harvard Business Review 55(6): 85-96.

Jarrod Goentzel © 2016 MIT CTL
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Setting Supply Chain Strategy

1. Corporate strategy alignment: financial structure/objectives, product life cycle, market
segments

Inventory policies & processes
Transportation policies & processes

2. Competitor strategy

3. Service to end-users / service to customers (bundle of products AND related services)

4. Channels of distribution: functional allocation, coordination,... Segmented
5. Geography of distribution: retail, warehouse locations,,... /

6. Sourcing strategy: plant locations, supplier selection,... Tailored

7.

8.

9.

Innovative practices
10. Trends: technological, regulatory, market
11. Organizational capability, culture, and communication

Adapted from:
Heskett, J. L. (1977). "Logistics--essential to strategy.” Harvard Business Review 55(6): 85-96.
Shapiro, R. D. (1984). "Get leverage from logistics." Harvard Business Review 62(3): 119-126.

Jarrod Goentzel © 2016 MIT CTL

Supply Chain Segmentation

Supply Chain Segmentation creates clear and meaningful
groups of products and customers for the purpose of
strategic supply chain management.

* The supply chain priorities and operating strategies that support
the needs of each segment will be different.

* This does not imply separate physical chains. The supply chains
that serve the segments will likely share resources and activities.

Jarrod Goentzel © 2016 MIT CTL
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A Menu for Esl':blishing

Segmenting for Logistics  fcustomer Needs

Potential Variables for
Segmenting Products

Product Strategy and Economics

1) Unit value (Low margin? High full-stream cost?)
2) Sales volume (Unit sales per year?)

Nature of relationship

(Long-standing? Transactional?)

Capacity to draw in others

Special Interaction Requirements

3) Degree of order coordination
(Independent line items? Complete systems?)
Accuracy of delivery timing
(15-minute window? Plus or minus 3 days?)
On-site service (Dump? Installation?)

4) Merchandising (Product displays? Promotions?)
Order taking (EDI? In-person? Involved?)
Product preparation (Standard? Custom?)

Standard Delivery and Order Requirements
5) Order response fime (Hours? Days? Weeks?)

6) Product shipment norms (Parcel? Truckload?)
s

Packaging (Returnable? Custom?)
Demand patterns (Seasonal? Derived
or "pulled” demand?)

Handling Requirements
7) Product handling characteristics
(Binnable? Bulk? Liquid?)
Demand ( High

Inventory R‘e‘q::iremen's and
Potential Defection

Source: Fuller, J. B., et al. (1993). "Tailored Logistics: The Next bt ° -

Advantage." Harvard Business Review 71(3): 87-98. i wnzq".:&w, lm.ozhcngaabhn

Cost of no stock/no delivery

(Lost sale? Customer plant closure?)

Segmenting for Logistics

CUSTOMER SEGMENTATION PRODUCT SEGMENTATION

Product
attributes

Service
requirements

Demand

pattern

Supply
volatility

Source: A.T. Kearney

Source: “How Many Supply Chains Do You
Need?” A. T. Kearney Report, 2004.

Jarrod Goentzel © 2016 MIT CTL
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Logistically Distinct Businesses

Six Characteristics Create 384 Buckets 384 Buckets Cluster into Six LDBs

Important, unique attributes

Product: I-Star switch expansion board of supporting pipeline
ol =~
orders ,:""""“H Ly croe

Dedicated installer
support

Customer Cycle shipping
inventory Stocking points
i' near

largest customer locations
IMATEL
example Rapid Ordarapecii spping
<1week || 1-3 weeks || 3-6 weeks Extended mlﬂﬂ
Nuts Ordered and stored in

“ and bolts b g

Fr available to

in: and marshals in
Cutcable || Binnable || cartons Pallets barrels and “suitcases
: Slow Dedicated product
management with unique
V movers pricing guidelines
e [ held
Characteristics L‘“"I“:")‘ "““:”l‘m by
Rl sales
Source: Fuller, J. B., et al. (1993). "““‘;‘m Bulk Independent
"Tailored Logistics: The Next Codnsionetibatads cable franspotiation
Advantage." Harvard Business Review Customer order fulfillment interval requirement Dedicated material
71(3): 87-98. handling

Handling characteristics

Figure 1: Developing a supply chain strategy

Logistically Distin[qs Sl

Purpose  » Understand « Definedistinct  » Make strategic  » Define asset
How Many Supply logistical supply chains choicesaccord-  structure and
Chains Do You Need? differences of based on serving  ing to supply processes to
customersand  unique needs of  chain type support the new
Marching Supply Chain Strategies products [erp— configuration

To Products and Customers

Use relevant » Strike balance « Focus on struc-  » Prioritize change
supply chain between custom-  tural and policy  based on degree of
segmentation ization and scale; issues, not strategic mismatch
variables; obtain  define clear processesor IT  and implementation

insights from strategic focus for difficuley
customersand ~ each supply chain

supply chain

partners

Customer- « Descriptionof  » Definitionof = Vision of the future
product strategic focus strategyineach  supply chain flow,
segmentation and unique decision area for  processes and

, matrix artributes of each supply chain  economics;

ATKEARNEY

each supply chain migration plan

Source: “How Many Supply Chains Do You
Need?” A. T. Kearney Report, 2004.




Framework for Distinct Su

Source: Shapiro, R. D. (1984). "Get leverage
from logistics." Harvard Business Review

62(3): 119-126.

ly Chains -

Framework for DiSulsladSTeTo] VA® 1185

» Strategy is choices about
customer integration
value-add focus

supplier structure &

Source: “How Many Supply Chains Do You
Need?” A. T. Kearney Report, 2004.

relationship
capacity

asset deployment

Customer

integration

Value-add focus

Supplier structure

and relationship

Capacity

Asset deployment

Source: A T, Kearney

Figure 4: Match strategies to supply chains

fulfillment; limited
and highly sclective
dircct customer

contact and support

Manufacturing and

physical distribution

Low-cost; consistent

y and delivery

imum capacity
utilization of plants,
warchouscs and

transportation

Consolidated disti-
bution services;
inventory held at
few, large centralized

facilitics

« Joint inventory
management
processes and

information systcms

atcgic inventory
planning and

deployment

Short, consistent lead

ime; high quality

High surge capacity

in operations and

transporeation for

quick response

Distributed multi-

account and order-
centric org

structure

Product design and
supply chain

management

Global nctwork of
crusted partners and

flexibility

Minimum inventory

and bricks and mortar

supplicrs’ capacity

Minimum finished
goods and WIP
supplicrs
hold raw matcrials;
highly dispersed
supplicr manufact-

uring asscts

hion app
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Grocery Retailer — one store but complex
operations

* Products

— Dairy, meat, produce, frozen, floral, bakery, deli, health &
beauty, general merchandise, pharmacy

— Common or distinct DCs?
— Multi-temp or distinct trucks?
* Services
— Direct Store Delivery (Coca-Cola, Frito-Lay,...)
— Promotional items, store displays
— Returns (packaging, product)
* Fulfillment
— Cross-dock replenishment from manufacturer
— Stock at DC

Jarrod Goentzel © 2016 MIT CTL

Grocery Retailer Segmentation

Table 1. Characteristics That Retailers Consider in Doing a Segmentation

Product Characteristics

Store Characteristics

Value

Sales volume

Shelflife

Cold chain requirements

Bulkiness

Typeof supply (pallet, box, item)
Incompatibility with other products
Substitutability

Supplier power

Profit per unit

Sales pattern (daily essentials, ongoing
sale/fast movers, planned advertised
sale or promotional items, slow
movers, surgeitems, ... special buys)

Location (urban/rural)

Store sales volume

Demand distribution for that
geography

Transport and warehouse options for
that geography

Number of products and product
categories

Unit of sale to the consumer (item,
box, pallet)

Sales per square foot per day or per
hour

Segment 1: Dry goods that are supplied in high volumes on pallets to large urban stores

Segment 2: Dry goods that are supplied on pallets to rural stores
Segment 3: Cold chain items for urban and rural stores

Segment 4: Short shelf life items for urban and rural stores
Segment 5: Products supplied directly by suppliers to stores

Segment 6: Planned advertised or promotional items and special buys for urban and rural stores, etc.
Jarrod Goentzel © 2016 MIT CTL
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Ford Parts Supply Chain: Initial
Segmentation

Product segment 1 Product "large, one-size-fits-all
- - - segment local warehouses
Service Service Service 92 carrying high volumes
segment 1 segment 2 segment 3 of a broad selection of
parts”
Stock Service Emergency Slow Suppliers
Orders Orders Orders movers
Packagers
* 60k SKUs * 60k SKUs * From Regional | * 140k SKUS _
stocked at all stocked at all | DC or National | stocked only at Replenishment
Regional DCs | Regional DCs | Replenishment | the National center
« Once per - Twice per | Center Depot 8 regional
week on truck [ week on truck | « On request * Shipped distribution
route route from Dealer for | directly to centers
. Dealer carries | « Dealer “critical” repairs | Dealer via LTL
high inventory carries low » Express
inventory shipment Dealers
Oil change Water pump, A/C on luxury car Out-of

bumper production

Jarrod Goentzel © 2016 MIT CTL

Ford Parts Supply Chain: Final
Segmentation

Daily Parts Advantage (DPA) program

Three distinct fulfillment approaches to give
the same next-day service to dealers

. Low
High .
Volume / High Cube Suppliers
Volume
Low Cube '
-19HVCs  |+1LVILCC - 3HCCs Vi Packagers
carrying fewer | . Small, slow- | « Large-size \ Replenishment
SKUs moving parts inventory items LV/LCC é center
» Smaller, based on (e.g. sheet metal, k
high-volume critical orders bumpers)
parts available within | provided to
« Delivered 24 hours dealers within 24 19 HVCs
daily to (express not to 48 hours
dealers LTL) Dealers

Jarrod Goentzel © 2016 MIT CTL
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Segmentation

1. Corporate strategy alignment: financial structure/

objectives, product life cycle, market segments
Competitor strategy

Service to end-users / service to customers (bundle of

products AND related services)

Define the distinct segments of products

and services for Shell Chemicals.
Discuss in a group of 3-4 people.

A Menu for Establishing
Customer Needs

Potential Variables for
Segmenting Products

Product Strategy and Economics

1) Unit value (Low margin? High full-stream cost?)
2) Sales volume (Unit sales per year?)

Nature of relationship

(Long-standing? Transactional?)

Capacity to draw in others

Special Interaction Requirements

3) Degree of order coordination
(Independent line items? Complete systems?)
Accuracy of delivery timing
(15-minute window? Plus or minus 3 days?)
On-site service (Dump? Installation?)

4) Merchandising (Product displays? Promotions?)
Order taking (EDI? In-person? Involved?)
Product preparation (Standard? Custom?)

Standard Delivery and Order Requirements

5) Order response time (Hours? Days? Weeks?)
Frequency (Times per day? Irregular?)

Order quantity (Individuals? Truckloads?)

6) Product shipment norms (Parcel? Truckload?)
Destination locations (Clustered? Scattered/Rural?)
Packaging (Returnable? Custom?)

Demand patterns (Seasonal? Derived
or "pulled” demand?)

Handling Requirements
7) Product handling characteristics

(Binnable? Bulk? Liquid?)
Demand variability (Predi High

Inventory Requirements and
Potential for Defection

8) Product substitutability
(Unique? Highly interchangeable?)
Cost of no stock/no delivery
(Lost sale? Customer plant closure?)

Supply Chain Strategy

SEGMENTATION

(products, services)

Revenue Growth

Asset Utilization

Commercial

Strategy

u Supply Chain Operating Margin
Strategy
@> Operating

Model
Performance
Objectives

L

Tailored
Practices

Jarrod Goentzel © 2016 MIT CTL
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