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Mass Adoption at Record Rates
Years to Achieve 25% Population Penetration in U.S.

0 10 20 30 40 50 60 70

Airplanes

Automobiles

Electricity

Telephones

VCR's

Microwave

Radio

Television

PC's

Cell Phones

Internet

Year 1=Year Invented

Source:  Forbes, 1998/ Internet Capital Group

65

55

45

35

33

26

25

18

13

7

31



Online Commerce is Exploding
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The Capital Markets Reward E-Commerce
Comparative Equity Market Capitalization
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“Winner Takes Most Markets” 

E-Media Retail

E*Finance

AOL/Yahoo!
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•Infoseek

Amazon
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•Peapod,
•CDNow,
•ValueAmerica,
•OnSale,
•B&N.com,
•Beyond.com

Schwab
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E*Trade
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•DLJ Direct,
•TD Waterhouse
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1981:  IBM designs a product, a process, & a supply chain

Intel

Microsoft

IBM

Customers

Power Diffusion up the Supply Chain:
The Leverage of 3-D Concurrent  Engineering

The Outcome:  
A phenomenally successful product design
A disastrous supply chain design (for IBM)

Intel Inside

Who let Intel Inside?
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Vertical Industry Structure
with Integral Product Architecture

Microprocessors

Operating Systems

Peripherals

Applications Software

Network Services

Assembled Hardware

IBM DEC BUNCH

A
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A
ll  Products

A
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(A. Grove, Intel; and Farrell, Hunter & Saloner, Stanford)

Computer Industry Example, 1975-85
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Horizontal Industry Structure
with Modular Product Architecture

Microprocessors

Operating Systems

Peripherals

Applications Software

Network Services

Assembled Hardware

Intel Mac TI etc

Microsoft Mac Unix

HP Samsung etc

Intel Mac TI etcIntel Mac TI etc

Canon etc

Microsoft Borland

etc

Lotus

Novell EDS etcLotus

etcHP Toshiba etcIBMCompaq

etc

Computer Industry Example, 1985-95

(A. Grove, Intel; and Farrell, Hunter & Saloner, Stanford)
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The Dell Direct Model
(1990s)

REVOLVER DC

DELL
PLANT

SUPPLIERS

r All computers built to order (direct channel)
r < 7 days of inventory (corporate)
r Higher profit margin (reduce obsolesence risk) 
r 190% Return on Assets

Copyright Morris A. Cohen



Dell Online

l1999 Internet Sales:  $14 Million/Day
l30% higher margin and reduced costs 

for Internet generated sales (1 vs 5 
calls) 
lDirect sales model limited due to cost 

(time) of providing information via 
sales rep & incentive system for sales 
rep
lEnhanced role of sales rep for 

relational business via Premier Pages
Copyright Morris A. Cohen



Lessons Learned from PC Industry

l Product architecture change coincident with 
supply

chain redesign & industry re-structuring
l Direct business model enabled by these changes
l Internet channel has increased customer value

- convenient/personalized/customized service 
⇒ market segmentation

(e.g. Dell’s Premier Page, Amazon.com)
- provides new services 

(e.g access to technical support database,  FAQs, 
Amazon’s customer book reviews)

- reduces costs 
(e.g inventory obsolescence, receivables,

transaction, information content) 
Copyright Morris A. Cohen
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Supply Chain Structure and 
Coordination

l A supply chain is a network of value 
adding cells (each cell fulfills demand 
by transforming inputs into outputs)
– Supply Chain Coordination incorporates 

the information links and decisions that 
determine the flow of materials and 
services in order to match supply with 
demand throughout the supply chain

– Supply Chain Structure determines the 
location, capacity, connectivity and mission 
of the cells in the supply chain network

Copyright M. A. Cohen



MATCHING SUPPLY WITH DEMAND IN 
THE WORLD OF eCOMMERCE

INFORMATION:
• accurate, real-time, rich
• based on all supply chain transactions (retail to raw material)
• visible throughout supply chain
• unlimited connectivity 
• search & price discovery cost reduced

MATERIAL FLOW:
• direct, just-in-time shipments (“Pull”)
• zero switching cost for suppliers
• new channels (market makers)

PRODUCT:
• customized  relationship products with 

high information content
• reduced economies of scale in production
• unbundling of products/services

DECISIONS:
• real-time reaction to contingencies
• coordinated responses across communities
• globally optimal solutions Copyright M. A. Cohen



The Traditional Business Model 
Will Be Turned Upside Down

Traditional Approach:  “The Product is King”
Best product to largest customer base

Design Forecast Build Sell

Internet Approach:  “The Customer is King”
Right product to each customer

Data Mine Build     Design/      
Customize Sell

Source:  Internet Capital Group



Market Power Shifting to Customer

CUSTOMER

CUSTOMIZED 
NEWS

& CONTENT

TRAINING

MARKET-
PLACE

BUYER
GUIDES

WORK
FLOW

MANAGEMENT

CREDIT
VERIFICATION

QUALITY
ASSURANCE

LOGISTICS

Customer Centric Solutions

• Business models and 
services  will 
“consolidate” around 
customers

• Customers will have full 
information (no 
asymmetry)

• Customers will have 
unprecedented choices, 
visibility & ability to 
communicate their needs

• Customized products 
with enhanced service 
expectations at low cost

• Suppliers absorb risk & 
cost (VMI, consignment, 
etc.)

• Best-in-class companies 
will thrive

• Marginal players will die
Copyright Morris A. Cohen



eCommerce Coordination

§ Excess & Obsolete

§ Unexpected demand 
without Planned 
supply/capacity

§ Friction
–Search
–Price Discovery
–Middlemen

§ Excessive Time to
Market and Volume 

§ Distorted Information
§ Safety Stock
§ Excessive Support Costs

Underlying Causes Resulting Inefficiencies
Emerging E-Commerce 

Solutions

Supply/Demand
Imbalance

Supply/Demand
Imbalance

Industry 
Fragmentation
Sellers/Buyers
SKUS

Industry 
Fragmentation
Sellers/Buyers
SKUS

Difficult 
Coordination 
With Extended
Enterprise

Difficult 
Coordination 
With Extended
Enterprise

Auctions

Exchanges

Aggregator
(Multi Vendor 

Catalogs)

Workflow 
Management
Application

Service

Virtual Supply
Webs

Source:  Internet Capital Group



Agenda

• Recent Trends in eCommerce
• Lessons from the PC Industry
• Supply Chain Considerations
• 3 Dimensional Design Framework
• Research Issues

Copyright Morris A. Cohen



3-D CONCURRENT ENGINEERING

PRODUCT PROCESS

SUPPLY CHAIN

Recipe, Unit Process

Details,
Strategy

Performance
Specifications,
Functionality

Product Architecture,
Make/Buy

Logistics System,
Time, Space, Availability

Technology, 
Performance &
Process Plan

Process Architecture,
Make/Buy

Copyright M. A. Cohen & C. Fine



From Design to Architecture

Design 
1) Set detailed performance

(function) specifications
2) Select discrete (unit) 

elements
---------------------------------
• Product = part
• Process =  machine
• Supply Chain = facility

Architecture
1) Map between functions &

elements
2)  Linkage among the elements -

(How  combined and organized)
--------------------------------------------
• Product = Integral / Modular
• Process = Dedicated / Flexible
• Supply Chain = Integral / Modular

Copyright M. A. Cohen & C. Fine



KEY CONCEPT FOR 3-D CE
PRODUCT, PROCESS, AND SUPPLY CHAIN

ARCHITECTURES
Integral architectures feature close coupling

among the elements
- Elements perform many functions
- Elements are in close proximity

(close spatial relationship)
- Elements tightly synchronized

Modular architectures feature separation
among the elements

- Elements are interchangeable
- Elements are individually upgradeable
- Element interfaces are standardized
- System failures can be localized Copyright C. Fine



CONCURRENT ARCHITECTURE DESIGN 
FOR PRODUCT AND SUPPLY CHAIN

(Hypothesis:  “On Diagonal is statically optimal”)

INTEGRAL

MODULAR

PRODUCT
ARCHITECTURE

SUPPLY CHAIN         (Geography, Organization,
ARCHITECTURE             Culture, Electronic)

Toyota city
“Ma Bell”

Apparel
PC’s
GM global sourcing
Phones & service

INTEGRAL MODULAR

Semiconductors

Expensive

Expensive
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Clockspeed Impact

Hypothesis 2: As industry clockspeed increases, product
designs become more modular

Hypothesis 3: As industry clockspeed increases, processes
become more flexible

Hypothesis 4: As industry clockspeed increases, supply
chains become more integral

Copyright Morris A. Cohen
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eSupply Chain Research Questions
• Will industry supply chains convergence to a generic design
across firms, within an industry, and across industries

Or,  will it adopt rapid re-structuring?
- to provide tailored performance to specific market 
segments in response to competitive opportunities

• What key industry attributes drive structure?
- “clockspeed” of product and process technologies
- cost structure
- intensity of competition
- architectures of products and supply chains

• How do product attributes drive adoption of eCommerce?
- Commodities (high volume, low cost, standard design, low 
relationships) vs. High Relationship products

• What is the value of brands (reputation)?
• How should Incentives & Contracts be structured?
• What will be the impact of new market mechanisms?
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