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Technology Commercialization and Global 
Environment 
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Innovation Win Rate
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When New Product 
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Innovation 
Portfolio? 
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Costing“Rule of Thumb”

Take the sales price of a good as 100%. The actual 
percentages vary by category and industry. But 
approximate values are:

15-40% cost of the goods

15-40% labor

15-35% wholesale price

25-50% Gross margin
Ex. What are the capital requirements if retail price  $2,500

manufacturing cost 70%  $1,750

materials cost 50% of Man. Cost or $875
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Licensing and Marketing Technologies
Deriving Value from technology

1. Full Commercialization (Internal)

2. Strategic Partnering 

3. Licensing
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Technology Lifecycle

Time

Natural limit to technology

Critical dimension 
necessary for functionality

Region of Maximum
Rate of Progress

Slow finish, nearing limit

Slow start, 
No Knowledge
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Competitive Technology Lifecycle

Time

Ex: Vacuum tubes v. transistors
: Sail v. steamships

Traditional
technology Emergent 

technology
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Industrial
Rivalry

Barriers 
to Entry

BuyersSuppliers

Technology
Substitutes 

Technology affects all Forces
Driving Industry Competition
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Sustaining Versus Disruptive Technologies

Sustaining
Support Current 
Industry Capabilities 
and Competencies

Support Current Firm 
Capabilities and 
Competencies.

Disruptive
Exogenous 
Technologies to Any 
Industrial Setting

Technologies That Do 
Not Find Support in 
the Firms Current 
Technological 
Portfolio
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Cumulative Cash Flow Diagram

Time

Applied 
research

Prototype pilot 
plant costs

Manufacturing 
plant investment

Market 
launch costs

Earnings 
from sales

Break-even

Market 
launch

Production 
technology 
established

Technical 
feasibility 
established

M ? T ?

M ? T ?

M ? T ?

M ? T ?

What are the T and M risks?  at what point? 
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Profit and sales volume
- life cycles for a typical product

Commercial 
launch

Years from Launch

Innovation Growth Maturity Decline

Profit

Sales 
Volume
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WALSH AND KIRCHHOFF 
DISRUPTIVE TECHNOLOGIES MODEL

Technology 
Source

Technology 
Focus

Innovation 
Process

Market 
Strategies

User Application 
Type

REPLACEMENT
or SUBSTITUTE

REPLACEMENT
or SUBSTITUTE

CREATIVE
DESTROYING
CREATIVE

DESTROYING

NEW OR MAJOR
IMPROVEMENT

REPLACEMENT
or SUBSTITUTE

MARKET
PULL

TECHNOLOGY
PUSH

MARKET
PULL

TECHNOLOGY
PUSH

EXOGENOUS

FIRM CORE
COMPETENCIES

DISRUPTIVE

EVOLUTIONARY
OR

SUSTAINING

DISCONTINUOUS

CONTINUOUS

© Walsh & Kirchhoff - 1998



Technology Push

Market Pull

TECHNOLOGICAL
CAPABILITIES

MARKET
VEHICLES

Basic
Research

Utilizing 
microfabrication 

techniques to 
prototype

micro-machines

Nonexistent
Market 

Channels
Primarily developed for

Internal customers

State of 
Industrial

Manufacturing
Modification of existing 

microlithograhic equipment

Bottlenecks,
Technological
Development
New  micromachine based

lithography collapses 
piggybacked infrastructure

Stable
New

Technology
Micromachines 
SSM lithography

Initial
Market

Acceptance
One market accepts device

technology then industry specific
industry vehicles emerge 

Market
Augmentation
New markets utilize existing 

product - technology 
paradigm  forming
product platforms

newsletters and competition 

New 
Markets
Inertial sensing

devices for
multiple 

applications

Force 
Fit

Prototypes

Modifications to
Existing Processes

Robust
Infrastructure

Infrastructure Model for Discontinuous MEMS Innovations
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Years

Critical
Dimension

1930 1947 1990

Vacuum Tubes Transistors

Competing Technologies
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Introduction Growth Shake-out Maturity Decline

Product Lifecycle Phases

Customer Types Entering Market

Innovators
       or
Technology
Enthusiasts

Early
Adopters

 or 
Visionaries

Early 
Majority or 
Pragmatists

Late Majority 
or

Conservatives

Laggards
or

skeptics

'The Tornado' 'The Bowling Alley'

'Main Street'

Sandia Assist Firms throughout the Lifecycle
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$/Units

# of Units

The Traditional Learning Curve
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$/Units

# of Units

Profit Maximization and 
the Learning Curve

Set Price at a point higher than 
the cost learning curve at all times
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$/Units

# of Units

Competitor Minimization 
and Learning Curve 

Initial Price is set at a future point
on the Learning curve

Ex: semiconductor devices
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Design To Cost Vs. 
Design To Performance

Lowest cost design to 
produce

When do you redesign?

When you can make it 
cheaper

When industry Standards 
Change

upping the hurdle or

allowing you to make it 
cheaper

Highest Performing 
Design along specific 
Critical Dimensions

When do you 
redesign?

When you can make 
it perform better 
along a specific 
critical dimension
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CD

# of Units

The Performance Curve


