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INVESTORS CARE ABOUT RETURN ON ASSETS (ROA)
... Ignorant about the Details of a Company’s Supply Chain

ROA = (Net Income) / (Average Total Assets)
Assets = Capital (Equity) + Liabilities ... from Balance Sheet

Net Income = « Revenues — Cost » ... from Income Statement

Key Question: How can a company link investment performance (ROA) to
operational decisions and operational performance indicators?
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THREE BASIC FINANCIAL STATEMENTS

Balance Sheet — A snapshot at a point in time of the financials of a
company.

Income Statement — The revenues and expenses of a company over a
period of time.

Statement of Cash Flows — The changes in the cash account of a company
over a period of time.
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THE BALANCE SHEET

Assets Converted to Liabilities/Equity
cash or used up
within a year

¥
Current Assets Current Liabilities
» Cash » Accounts payable
» Accounts receivable « Estimated Tax Liability

» Marketable Securities
* Inventories

Noncurrent Liabilities
* Long-Term Debt

Noncurrent (fixed) Assets
* Plant, Property and Equipment

Equity

« Paid-in Capital
* Retained Earnings

Assets = Liabilities + Equity
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Obligations due
within a year

INCOME STATEMENT

Revenues
- Cost of Goods Sold (Material, Labor, Overhead)

= Gross Margin

- Selling, General, and Administrative (SG&A)
- Depreciation

= Operating Profit

- Interest

= Net Income Before Taxes (NIBT)

- Taxes

= Net Income After Taxes
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STATEMENT OF CASH FLOWS

Accounting is done on an accrual basis rather than a cash basis.

Yet cash flow is what determines whether a company ultimately goes
bankrupt or not.

The statement of cash flows measures the inflows and outflows of cash
over a period of time.
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AN ROA TREE BREAKS DOWN PERFORMANCE

‘{ wIP Processing time |
Flow fiite + Flow time + Queueing time
{ Sales Batch size

x Price Setup time
Processing time .

j
i1

Cost of goods sold I

+Yield losses | 4‘ Number of servers ]
‘| x Wage rate ]

+ Others |

Used capacity

Installed capacity

+ Utilization

+ Others

Customer goodwill |

+ Others

Source: Lai, R. (2013) Operations Forensics, MIT Press, Cambridge, MA.
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ROA TREE NEEDS TO BE CUSTOMIZED
Example: Retailing

Number of
same stores

x Sales/same store

Number of
new stores

Same-store
sales last year

x Same-store
sales growth

Store space
Selling space

x Sales/new
store

Same-
store sales
_| Store
r
evenues = Now:
Gross e store sales
margin | H atslog
revenues
Traffic
+ Online
revenues x Conversion
ratio

-COGS

% Backroom
Sales utilization
conversion
ratio

+ Store rental

+ Markdowns

+ Returns

—| + Assets }—

+Technology

“( + Customer goodwill

Customer service

+ Inventory

+ Reputation

Source: Lai, R. (2013) Operations Forensics, MIT Press, Cambridge, MA.

x Labor utilization

-9-
MGT-528-Autumn-2022-TAW
Example: Telecommunications
Peak-to-average
pricing
per user Peak-to-average
(ARPU) % Monthly usage distribution
minutes per
user (MOU)
Area population (F’OFM
=
Subscriber acquisition Subscribers last Pef'Od—’
cost (SAC)
+ Depreciation Station
charge equipment
+ Service delivery
center (SDC) + Building
Central office (CO) —’ Quality of
service (Q0S)
+ Customer goodwill
Source: Lai, R. (2013) Operations Forensics, MIT Press, Cambridge, MA.
-10 -
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ROA TREE NEEDS TO BE CUSTOMIZED
Example: Oil Company

| + Find, development, and
Lacqulsnl:un (FDA) ($/bbl)
Recycle
ratio O|I price |
‘Dm'l! bh” Producllou transport ($/bbl ) ‘
- ExppnsPs \

- Fmd development, and
acquisition (FDA) ($/bbl )

1$/bbll {
o
[

1]

Other expenses (S/bbl )

Previous yield (%/year)

x Decline rate

~| Earnings J*—

~| x Production (bbl/year)

1

X Producnve

reserves (hbl]
+ Nonprodumve
reserves (bbl)

Proven
reserves

i
P’Obable
reserves Successful Success rate |)er well
wells
* Posslble l x Number of rigs
reserves

4 + Infrastructure ‘—— —Y—{TLQMI and regional pipelines
— + Storage facilities
+ Processing lacllmesr

Source: Lai, R. (2013) Operations Forensics, MIT Press, Cambridge, MA.
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ROA TREE NEEDS TO BE CUSTOMIZED
Example: Securities Brokerage

Brokerage
M fee g Trading
volume
Tr +Web-
|| +Interest size based
i x Commission .
income transactions
x Number of
transactions
| | +Asset
management fees
L| + Underwriting T jans
fass Broker- per broker

SIPC fees

Broker level

x Number
of brokers

+ Infrastructure charge, etc.

+ Customer

- Expenses »
: | x Compensation
+Trar { Hoenisg per broker
level
i _L Exchange fee,
e Web server | |
Information [— capacity

+ Call center
+ Phone voice
response unit, etc.

+ Assets

_| Exchange
membership, etc.

Source: Lai, R. (2013) Operations Forensics, MIT Press, Cambridge, MA.
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«ENTERPRISE VALUE MAP»
Opportunity to Engage with Consulting Client

Shareholder Value

e

RET

[
s

11 M

i

|

Source: Deloitte.
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EPFL CAFETERIA — ROA ANALYSIS
Example: INM Sandwiches

Flow rate Processing time

—>| Sales

+ Queuing time
X Price

5 Cost of good
sold | Waga |
—)| + Labor expense x Staff strength |
+ Lost inventory Wastesiand
ROA unsold items
Percentage paid
—>| + Income taxes I—)l to EPFL
Snacks and
drinks

Inventory I——>| + Food |
_>| Assets + Equipment |_>| Production
machines

Oven
Customer |

service

+ Customer
goodwill

Quality

Source: Schmutz, N., Terrier, P.-E., Feppon, N., (2019) “INM Sandwiches: Supply Chain Performance and Price Optimisation,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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DRIVERS FOR SUPPLY-CHAIN PERFORMANCE

11t

Sourcing

@U

Facilities
Processes Transportation (Logistics) 4
E—— O7R

e A R T P R R
Pricing
$$$
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DRIVERS FOR SUPPLY-CHAIN PERFORMANCE (Cont’d)

1. Facilities
» Sites for production, storage, distribution, retailing, and other operations
2. Processes
*  Protocols and procedures for internal and external interactions
3. Inventory
* Raw materials, work in progress (WIP), finished goods
4. Transportation

* Physical delivery of finished goods to the customer (using different
channels)

5. Pricing

* Design of tariff structure to maximize firm profit, given the prevailing
regulation, and available information about customer preferences and the
competitive environment

6. Sourcing

» Contracts (possibly relational) with other firms about outsourcing of
functions or supply-chain partnerships

7. Information

* Decision-relevant information (e.g., about demand, internal operations,
partners, and competitive environment)
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PERFORMANCE DRIVERS (Cont’d)
1. Facilities

Key decisions
* Location

- Centralization (cost effectiveness) vs. decentralization
(responsiveness)

- Other factors (e.g., proximity to customers)
» Capacity (e.g., cost effectiveness vs. flexibility)
*  Manufacturing mode (e.g., BTS vs. BTO, focus on product vs. process)

Warehousing mode (e.g., SKU storage, job lot storage, cross-docking)

As discussed in an earlier lecture, the number of facilities can be used to index the
tradeoff between the dimensions of the firm’s strategic positioning
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PERFORMANCE DRIVERS (Cont’d)
2. Processes

Key decisions

»  Service level

*  Process design

* Information requirements
* IT infrastructure

*  Personnel intensity

MGT-528-Autumn-2022-TAW
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PERFORMANCE DRIVERS (Cont’d)
3. Inventory

Because supply and demand are typically not matched (b/c of uncertainty and
positive lead times), inventory is needed to avoid frequent stockouts

Impact on

+  material flow time: time elapsed between when material enters the supply
chain to when it exits the supply chain

+ throughput
- rate at which sales to end consumers occur
- | = RT (Little’s Law)
- | = inventory; R = throughput; T = flow time

If responsiveness is a priority, a firm may be able to locate inventory closer to
customers (= more facilities)

If cost effectiveness is important, inventory can be centralized to internalize risk-
pooling benefits
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PERFORMANCE DRIVERS (Cont’d)
3. Inventory

Key decisions

. Cycle inventory

- Average amount of inventory used to satisfy demand between
shipments

- Depends on lot size
» Safety inventory

- Inventory held in case demand exceeds expectations
- Costs of excess inventory vs. cost of lost sales
+ Seasonal inventory

- Response to predictable intra-annual demand fluctuations
- Cost of additional inventory vs. cost of flexible production
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PERFORMANCE DRIVERS (Cont’d)
4. Transportation

Key decisions

* Mode: how to move the product between stages in the supply chain

* Spectrum: how to (selectively?) adapt to cost-effectiveness or
responsiveness (e.g., faster transportation 2> greater responsiveness,
higher cost)

+ Alignment with inventory and facility decisions
* Route and network design

- Route: path along which a product is shipped
- Network: collection of locations and routes
. In-house vs. outsourcing
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PERFORMANCE DRIVERS (Cont’d)
5. Pricing

Pricing determines the transfers in a supply chain in return for goods and services;
it can be used to match demand and supply

Key decisions

Pricing and economies of scale (e.g., quantity discounts: nonlinear
pricing)

Everyday low pricing versus high-low pricing

Fixed price versus menu pricing

Overall trade-off: Increase the firm profits

Price discrimination (information requirements, instruments)
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PERFORMANCE DRIVERS (Cont’d)
6. Sourcing

Key decisions

In-house vs. outsourcing

Supplier selection, evaluation, and retention (SRM!)
- Route: path along which a product is shipped
- Network: collection of locations and routes

Procurement/neqotiation process

Design of business processes so as to enable efficient purchase/transfer
of goods and services across supply chain

Pricing strategies to improve efficiency and responsiveness — firm can
use price discrimination to manage different throughputs and service
levels (e.g., price discrimination by response time)

MGT-528-Autumn-2022-TAW
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PERFORMANCE DRIVERS (Cont’d)
7. Information

Information establishes a connection between the stages in the supply chain —
allows coordination between stages; it is crucial to daily operation of each
stage in a supply chain (e.g., production scheduling, inventory levels); it allows
supply chain to become more efficient and more responsive at the same time
(reduces tradeoff)

Key decisions
*  What information is most valuable? How much is it worth spending on it?

* Push (MRP) versus pull (demand information transmitted quickly
throughout the supply chain)

* Coordination and information sharing
* Forecasting technology and aggregate planning
* Enabling technologies

- EDI

- RFID

- Internet

- ERP systems

- Supply chain management software (decision support tools)
MGT-528-Autumn-2022-TAW

KEY CONSIDERATIONS FOR SUPPLY-CHAIN DESIGN

Some exogenous trends

* Increasing variety of products

* Decreasing product life cycle

* Increasingly demanding customers

* Fragmentation of supply-chain ownership
* Globalization

* Organizational inertia
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PERFORMANCE MEASURES IN THREE CATEGORIES
Hausman (2003)

* Transportation

+ Sourcing

Flow
(“Speed!!) A

L

Intangibles
(“Service”)

Information
O (o)

* Processes
» Pricing

* Facilities
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* Inventory

Tangibles
(“Assets”)

.28 -




PERFORMANCE MEASURES I: ASSETS

Main operational asset: inventory

A. Standard metrics

*  Value
* Inventory turns = (cost of goods sold) / (inventory value)

B. Nonstandard metrics

» Disagreggation with respect to raw materials, WIP, finished goods (note
the possible incentive conflicts along the supply chain)

C. Information

* Vendor-managed inventory transfers responsibility for capital investment
downstream (typically closer to where the decision-relevant demand
information is obtained)

D. Supply-Chain Perspective

» Consider aggregate inventory for entire supply chain
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PERFORMANCE MEASURES II: SERVICE

Main performance goal: customer satisfaction

A. Standard metrics

*  Build-to-stock (BTS): fill rate, delivery process on time, lost sales,

*  Build-to-order (BTO): quoted response time, delivery process on time, late
order age distribution

B. Nonstandard metrics

+ Age distribution for backorders/late orders
C. Information
*  Process information transmitted to customer (including status updates)

» Disaggregate responsiveness data for different processes/stages

D. Supply-Chain Perspective

+ Consider service impact of all supply-chain stages (not just last)
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PERFORMANCE MEASURES lil: SPEED

Basic premise: higher speed is better

A. Standard metrics

»  Capacity utilization

/) Inventory \

Payables Receivables

B. Nonstandard metrics

* Cycle flow (time at a stage/node) Cash

» Cash-conversion cycle [in days] = (inventory value)/(COGS/365) +
(accounts receivable)/(Credit Sales/365) — (accounts payable)/(COGS/365)

*  Upside flexibility = volume margin (in % of units of last demand cycle) that
supply chain is able to add on to next demand cycle if necessary

C. Information

* Information sharing across supply-chain stages allows for anticipation

D. Supply-Chain Perspective

* Supply-chain cycle time is what matters to guarantee sustained speed

MGT-528-Autumn-2022-TAW COGS: Cost of Goods Sold
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EPFL CAFETERIA — ADD PROCESSOR AT PEAK TIMES
Example: INM Sandwiches — Service Speed Increase

16

Observed queue length (as of 2019)
14

12

10
6
4
| Uln

11:30 11:45 12:00 12:15 12:30 12:45 13:00 13:15 13:30 13:45
Time

Queue [# number of persons]
oo

Source: Schmutz, N., Terrier, P.-E., Feppon, N., (2019) “INM Sandwiches: Supply Chain Performance and Price Optimisation,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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EPFL CAFETERIA — ADD PROCESSOR AT PEAK TIMES
Example: INM Sandwiches — Service Speed Increase

Queue start Queue start
O O’ Tables : O’ Tables
Fridge Fridge
Coffee Coffee
machine| machine
=
3 ©)
o register
®

Current Proposed

Source: Schmutz, N., Terrier, P.-E., Feppon, N., (2019) “INM Sandwiches: Supply Chain Performance and Price Optimisation,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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EPFL CAFETERIA — ADD PROCESSOR AT PEAK TIMES
Example: INM Sandwiches — Service Speed Increase

B Unit cost [CHF] [ Monthly profit [CHF]

40,000 5.00

4.00
30,000
'j—_T 3.00
S s
= 20,000 o,
g 3
£ 200 8§
=
E 5
=
10,000
1.00
0 0.00
Current situation Optimized situation Optimized situation Optimized situation
(Current queue (Queue optimized (Queue < 5 min
2 workers) 3 workers) 2 workers)

Source: Schmutz, N., Terrier, P.-E., Feppon, N., (2019) “INM Sandwiches: Supply Chain Performance and Price Optimisation,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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WHAT IS PRICE DISCRIMINATION?

Definition. Price discrimination exists if different units of the same good are sold at
different prices to one or more consumers.

One commonly distinguishes three different degrees of price discrimination.

+ First-Degree Price Discrimination: the seller charges a price for each unit
corresponding to the maximum willingness to pay over all available
consumers of that unit. This is also referred to as perfect price
discrimination as it maximizes the seller’s revenues.

» Second-Degree Price Discrimination: the seller charges different amounts
for different numbers of units bought by the same consumer. This is also
referred to as nonlinear pricing.

* Third-Degree Price Discrimination: the seller charges different prices to
different consumer groups based on observable differences between the
groups.

MGT-528-Autumn-2022-TAW
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FIRST-DEGREE PRICE DISCRIMINATION

If the maximum willingness to pay for each unit is available, then the seller can
order these values so that the willingness to pay for additional units is
nonincreasing. This yields a nonincreasing inverse demand curve p(q) as a
function of the seller’s output q.

The seller can choose the optimal output by maximizing

q
[(q) = [ p(@)dg—C(q)

with respect to q. The first-order necessary optimality condition is

p(q)=MC(q)

In other words, the seller should increase output until the maximum willingness to
pay for the next unit exactly equals her marginal cost of producing that unit.

Note that with perfect price discrimination, the monopolist’s deadweight loss vanishes,

and so does the consumers’ surplus.

MGT-528-Autumn-2022-TAW
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SECOND-DEGREE PRICE DISCRIMINATION

+ Second-degree price discrimination (or “nonlinear pricing,” or
“screening”) is a mechanism-design problem. It is more difficult than first-
degree or third-degree price discrimination, but it is also more realistic.

* It operates under the assumption that the seller knows that consumers
have heterogeneous preferences but is unable to directly distinguish the
different consumers. Information about a given consumer’s preferences
(his utility function) is assumed to be only privately available to that
consumer.

* In order to incentivize a consumer to reveal his utility function (or his
“type”) the seller needs to offer several options for the consumer to
choose from. Through his choice the consumer “reveals” his preference,
and the seller may thereby be able to charge different consumers (or
groups of consumers) different prices.

* The solution to the problem will naturally depend on the seller’s model of
the consumers’ heterogeneity.

MGT-528-Autumn-2022-TAW
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AN EXAMPLE

Question. At what qualities and what prices should a company offer a “vertically
differentiated” product, such as an espresso maker?
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A SWISS VERSION
(Try to Guess the Price)

Question. What type of differentiation is that?
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THERE ARE MANY OTHER EXAMPLES
SD Cards

SanDisk

Extreme
Y 45MB/s’ S

gw@ == I

SanDisk

Extreme PRO
1 . 280 MB/s' )S(g -
- 3

San)isk
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THERE ARE MANY OTHER EXAMPLES
SD Cards (Cont’d)

anDis) SanDisk SanDisk
Extreme Extreme Extreme PRO

HD Video Y 45MB/s* S Y 8OMB/s' S» 280MB/s S»
Y 30MB/s* S v == I
9 I

| |
) Samisk

I 8 ==1
EUJ Xw@ a 3
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CONSIDER A SIMPLE SCREENING MODEL

Model Features

« Two Types (“high” HH and “low” ‘9L’ with QH > ‘9L >0)
«  Utility increasing in instrument and in type, quasi-linear in wealth

*  Outside option valued at zero

* Risk-neutral seller, maximizes expected profit

*  Prior beliefs of principal (corresponding to the probability p of a
consumer being a high type) given

* Instrument (i.e., product quality) costly to provide, C(q) > 0

What is missing? — SORTING CONDITION ...

G>q = u(q,0m)—ulq,0x)>u(qg,0r) — ulqg,fr)

u exhibits “increasing differences” (or is “supermodular”)

The sorting condition enables the seller to separate high types from low types.
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SELLER’S PROBLEM

The seller chooses the qualities and prices of the products such as to maximize
her expected profits, i.e., she solves the constrained optimization problem

max  {(1-)(p, = Cg,))+ u(py ~Clan))}
Pr>Pus4159,20

subject to

_ IR-L
u(qr,0.) = pL =0 RL)  ndividual Rationality
u(qp>0y)—py 20 (IR-H)

u(qy,0,)—pp 2u(qy,0,)—pry (Ic-L)
u(qp,0y)— Py 2ulqr,0y)—pp, (IC-H)

Incentive Compatibility
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THE SELLER’S PROBLEM CAN BE SIMPLIFIED

Two constraints are binding.

1. (IR-L) is binding at optimum

Proof. Assume not. Then u(qL,HL) -pr > 0 , so that

u(qy,O0y)— Py 2ulqr,0y)—pp 2u(qy,0,)—pp >0

(IC-H) ould6>0

But this means that p; cannot be optimal, a contradiction. QED

2. (IC-H) is binding at optimum

Proof. Assume not. Then

(*) u(qp>0n)—py >ulq.04)—pp 2ulq,.60;)—p, =0

\

(IC-H) ould0>0

But this means that the seller could increase p; , a contradiction. QED
MGT-528-Autumn-2022-TAW -45 -

THE SELLER’S PROBLEM CAN BE SIMPLIFIED (Cont’d)

Two constraints are redundant.

3. (IC-L) can be neglected

Proof. Since (IC-H) is binding, itis u(qy,0y)— py =u(q;,04)—p;

Hence, Py —pr =u(qy,04)—ulq;,0y)2u(qy,0;)—u(q;,0;)

(SC)
Therefore u(q;,0;)—p; 2u(qy.0;.)— py QED

4. (IR-H) can be neglected

The proof follows directly from (*) in the proof of claim 2.
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THE SIMPLIFIED PROBLEM

The seller’s nonlinear pricing problem is equivalent to

max  {(1=)(p, =Cg,))+ u(py ~Clan))}
Pr>Py4159120

subject to

u(q;.0;,)—p;, =0 (IR-L)

u(qy,0y)—py =u(qr,0y)—p; (IC-H)

The constraints (IR-L) and (IC-H) can be directly substituted into the objective function.
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THE SIMPLIFIED PROBLEM

The seller’s nonlinear pricing problem is equivalent to

qff;aéo{(l - ;U)(u(QL’QL) - C(‘]L)) + ﬂ((U(QHaeH) —u(qr,0y)+ulq.,0,))— C(CIH))}

Hence, the seller’s optimal quality levels obtain as follows (for pu > 0):

* _ M _ (Distorted
qr Eargft;:gg{(u(qLﬁL) C(q.)) 1_N(”(‘JLaeH) “(‘]L’HL)))} Quality Level)

gy €arg I {u(qy,0)—Clay)} (Efficient Quality Level)
qdn=
From (IR-L) and (IC-H) we then get

pz — u(qz, 0,) (Efficient Price Level)

pir =@y 0r) (a7, 0) ~1(q.0,)) (Distorted Price Level)

~—

Information Rent (> 0)
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FIRST-BEST AND SECOND-BEST SOLUTIONS
IN THE SCREENING MODEL

A
PthC p T1|,=const.
BB
Gy ) (¢,0,,)-p=0
Information Rent 7~ | -~
//
, 71 Gy D)
I1|,=const. (g,0,)-p=0
//
/
/
/
J/
FB FB
7 (q.p.)

7 (q,,p1)

/

/

/o u@0,) - p=ulg;.0,)-py >0
/
!
/

, =
/ Quality ¢
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PRICE AND QUALITY IN THE TWO-TYPE SCREENING MODEL

Example: u(q,0)=0q C(g)= 7/(]2 /2, y>0
. A . A
Price piP Quality
L &
Information Rent p}f{ |

6% — 0.6y —61)

\ 4

O o 1 :u‘ 0 Ho 1
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STUDENT PROJECT (2014): RESIZE DESIGN

RESIZE DESGIN: OVERVIEW
+ Swedish high-end design furniture
+ Launched in early 2013
+ Private customers and Contract customers
» Price range: 550€ - 2250€

+ Sales channels: Retailer (store & online) and

own website

COMPETITIVE ADVANTAGE:

+ Unique & authentic design

+ Passionate people

@

RESIZE DESIGN®

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design:

Generating Value by Developing a Pricing Strategy,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont’d)

A WELL-FUNCTIONING SUPPLY NETWORK

Screws & Plastic

Details Poles
4 1 \
Constract Customer PUSH ' & \
PULL : \ Plexiglass
| ’ / P 9
Metal 4 )/ Packaging ,’
*. 2 Firm ’ Natu;a\ Stone
1
1
1
1
!
1 ’
\ |
' ! 7 Coating Carpentry &
' ' P — ‘
\ ' / P 2" Workshop Packaging
L] ) ’ ’ ,t
\ i ’ i
' ' ’ ri L7 i
i [ ,’ ,/ L
' 4 2 Distributor
1 1 ’ ’l P ’
L s
L] I' /,’ g
L ’
e II, P
Ve, ,”
Private Customer PUSH W = E— : 5 -
Resize Design Private Retailer =— . Contract Retailer —
PULL e - PR
i e T #
~ T~ -
N Swal
. s
\ ’
b ’ Product flow
Customer =

= = = = Information flow

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont'd)

HOW CAN WE STRENGTHEN THE COMPETITIVE ADVANTAGE?

Long Delivery Time:
Request from retailers

Expensive to keep large stock

Responsiveness

/
/ RD Today
[ J

Lack of Pricing Strategy:
Unclear reason to wide price range
Low margins on some products

Not coherent with brand image

Desired positioning for RD

4
/

/

Cost-Efficiency

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”

MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont’d)

THE CEILING PRICE SET THE UPPER LIMIT

Swedish income distribution:

Customer’s utility:
u(q,0) = 0q

6 = marginal utility
g = perceived value

High-end preferred when:
A

) 10000 20000 30000 40000 50 000 60000
By Bm ma

Bmin

Profit-maximizing Monopolists’ prices:

2400

2100

(948€, 245€)

900

600

70 000 80000+

09y —py>9q, —p,

Demanded quantities:
O

0, y.pp) = uf f(8)d6 = F(6,) — F(8)
Omax

Oy(py.py) = ef f(0)d0 =1~ F(8,)

—oHpl) Profit functions:
o (py,py) = Py — ¢ )F (On) — F(8)
(py,pp) = 0y — cy)(1 = F(6,))

CEILING PRICE: 948 €

500 600

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”

MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont'd)

THE FLOOR PRICE ENSURES 28.7% PROFIT MARGIN

Target sales: 000
2500 L _ _ _ _ _ o ________ ]
2000
8 b [«
£ 1500 Export
2 Private
100 o= ======= B Contract
A Resize
500 T T 7
0
Unit profit' 2015 2016 2017 2018 Year
(given current rebates to retailers) 20 S
E _______________________ T
g 180 |
|
§ 140 1
& I
5 100 I
& i
i 60 !
3 I
Ly I
] I
4 .
20 AG B c D units
FLOOR PRICE: 730€ 0

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont’d)

THE PROFIT MAXIMIZING PRICE ENSURES ~40% MARGIN

Floor price Current price Ceiling price
730 € 817 € 948 €
. N X X >
<« T T T >
Margin  28.7% 36.3% 44 1%
Responsive High responsiveness Very high responsiveness
Standardized high quality Unique features Very high percieved value
High prestige/exclusiveness One-of-a-kind
Desired position for Resize Design
Rebates for private retailers:
Unit profit [€/unit]
A Profit, gty C
A Profit, qty B

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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RESIZE DESIGN (Cont'd)

RECOMMENDATION: SPLIT INTO TWO PRODUCT LINES

STANDARDIZED CUSTOMIZED
6 most popular products Large variety of materials
650-1200 € 1200-1900 €
Pull from retailer Pull from supplier

mw [F I

CONSIDERATIONS:

METRICS FOR SUCCESS:
1. Brand image

1. Sales
2. Demand changes

2. Profit margins
3. Late deliveries

3. Customer satisfaction

Source: Bredenberg, E., Elofsson, E. (2014) “Resize Design: Generating Value by Developing a Pricing Strategy,”
MGT-528 Course Project, EPFL, Lausanne, Switzerland.
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THIRD-DEGREE PRICE DISCRIMINATION

For simplicity, let us assume that there are two different consumer groups, 1 and 2,
that the seller can distinguish and which can legally be charged different prices
for the same product. Let the inverse demand curve of consumer group i € {1,2}
be given by p;(g,) , where q; is the amount consumed by that group.

Given a standard (increasing, convex) cost function C(q), the monopolist then
solves the profit-maximization problem

max {p1(@)q1 + P2(92)9, —C(q1 +95)}
q,,9,=Z

which for ¢,,9, > 0 leads to the first-order necessary optimality conditions

pi(q)+ 41171, (q)=C'(q1 +q5)
DP2(gy)+ 92192’ (9,)=C'(q1 +q3)

Hence, at an optimum, the marginal revenues from the two consumer groups are
equal to each other and equal to the marginal cost at the combined output.
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THIRD-DEGREE PRICE DISCRIMINATION (Cont’d)

More generally, the two consumer groups may not be fully separable. Each group’s
demand may be influenced by the amount sold to the other group. Then the
inverse demand curve of consumer group i € {1,2} is given by p;(q;,9,) ,
where q; is the amount consumed by that group.

Given an increasing, jointly convex cost function C(q,,q,), the monopolist then
solves the profit-maximization problem

max {p1(¢1,2)d + P2(41:42)42 =~ C(41:42)}
q9:-9,=

which for gq,9, > 0 leads to the first-order necessary optimality conditions

9 ) 0 , oC(qy,
21(@1.92) + 4y P1(q Q2)+q2 P2(q1,9>) _ (91-92)

9 ) 0 , oC(qy,
2r(q1,qy) + g P42 L Pa(G1:d) _ OC(4195)

At an optimum, the marginal revenue from each of the two consumer groups is
equal to the marginal cost of increasing the output for that group (sometimes equal
to the marginal cost of increasing output for the other group, e.g., when the cost
depends only on q, + q,).
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AGENDA

Supply-Chain Performance

Performance Drivers

Performance Measures

Optimizing Profit: Price Discrimination

Key Concepts to Remember
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KEY CONCEPTS TO REMEMBER

* ROA Trees

+ 7 performance drivers (with key decisions)

* Dimensions of supply chain performance and relation to drivers
 Performance measures (with focus on total supply chain performance)
e 1st 2nd/ 3rd _degree price discrimination
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