"Those who cannot remember
the past
are fated to repeat it"

George Santayana

"If | have seen further,
it is by standing
on the shoulders of giants"

Isaac Newton
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SEVETINES & Grevr Neron

TECHNOLOGICAL

FORECASTING



What is
Technological Forecasting?

The description or prediction,

using a logic that yields relatively consistent
results,

of a foreseeable technological innovation,
specific scientific refinement, or likely
scientific discovery,

that promises to serve some useful function,

with some indication of the most probable
time of occurrence.




Uses of
Technological forecasting

Identify developments
Time scale estimation

Policy reorientation

Operational decision making



Technological Forecasting
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Basic Types of Techniques

e EXPLORATORY
extend the past

e NORMATIVE
start from the future

e COMBINATION
usually necessary



PARAMETER OF PERFORMANCE

Technological Forecasting Methods

S-Curve

Limit of performance due to a natural constraint

TIME —=

1 Period of slow initial growth.
2 Rapid exponential growth.

3 Growth slows as performance approaches a natural physical
limit asymptotically.



parameter of interest

Technological Forecasting Methods

Envelope Curve
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MAXIMUM SPEED IN MPH

Technological Forecasting Methods

Precursor Trends
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Technological Farecasting Methods

Delphi

time event

e B Identification of new enzymes and enzyme
systems involved in health and disease

.pﬁ_.}f-ﬂ‘-t:j | Identification of a number of diseases as
e autoimmune states

Practical knowledge of the effect of aging
on immunologic capability

Synthesis of new virus forms

Useful understanding of the effect of contact
with exogenous toxic by-products

Preservation of organs in vitro

Mechanism of gallstone formation

Induction of enzyme synthesis in vivo by
chemicals and/or infectious agents

Transmission of genetic information
via viruses




Technological Forecasting Methods

Scenarios
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Future B

Future C

*The present

Futures A, B and C are three scenarios of alternative futures . The forecast may
result in R & D action as follows:

POLICY 1. Future A is considered so probable that decisions are made assuming the
forecast is correct. -

POLICY 2. A mimimum risk policy permitting an advance to 7, without precluding any of
the scenarios. At time 7 a decision cannot be deferred any longer. In this way
the decision has been delayed to the latest possible date.
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Technological Forecasting Methods

Technology Monitoring

Existence Awareness

Impact Speculation

12




Technological Forecasting Methods

Relevance Trees

AUTOMOBILE

|
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Structure Propulsion Control
Body Frame Traction Fuel Engine Transmission Starting Acceler- Steering Braking
) System ation
DESCRIPTIVE TREE
ENGINE

{ External Internal \ .

Turbine Combustion Combustion Electric
Steam Freon Conventional Diesel Wankel Primary Secondary Fuel
Battery Battery Cell

SOLUTION TREE

H-7: Relevance Trees
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Technological Forecasting

TYPICAL PITFALLS

. Unexamined assumptions

Limited or misplaced expertise
Lack of imagination

Neglect of constraints
Excessive optimism
Mechanical extrapolation

Overspecification
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Technological Forecasting

and

Creative Thought
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BE YourR. owAN DENTIST !

FIRST TIE YOURSELF SECURELY
TO CHAIR (A) AND WGGLE Foor(B).
FEATHER () TICKLES BIRD (D)-
AS BIRD SHAKE.S WITH
LAUVGHTER, T MIXES COCKTAILL
'N SHAKER(E)- BIRD FALLS
FORWARD, SPILLING CocKTAIL,
AND SQUIRREL (F) GETS Soused -
IN His DRUNKEAY EXCITEMENT,
SQEUIRREL REVOLVES CAGE (6),
WHICH TURNS cRANK (H) AND
PLAY=S PHONOGRAPH Recorb (1)
SonNG (J) GETs DWARF( K) HoT
UANDER COoLLAR AND FLAHES(L)
|GNITE FUSE (M) WHICH SETS OFF
CARNNOA) (N) SHOOTING oUT
CARNNOAN BALL (0), CAUSIANG

STRING (P) To PULL TOSTH !
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Creative Thought

Attribute Analysis
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ANt Armwat:::ﬂw #UWL

pRe R e e le lo e e lio e Tie lie I Mo Mo Mo

Adapt ... Modify ... Magnify
... Reduce ... Substitute ...
... Rearrange ... Reverse ...

... Combine ... Other Uses ...
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Creative Thought

Morphological Analysis

Example.

Subject: Improve a ball-point pen.

Attributes:
Cylindrical Plastic Separate Cap Steel Cartridge, etc.

Alternates:
Faceted Metal Attached Cap No Cartridge

'\\ -
~ .
Beaded Retracts Gapcr(:artrldge

Sculptured Paper Cleaning Cap Cartridge Made of Ink

\©

Invention: A Cube Pen; one corner writes, leaving six faces for
ads, calendars, photos, etc.
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CUSTOMER NEEDS

THE DANGERS OF BEING

CUSTOMER-LED
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CUSTOMER TYPES
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