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Who is Phaal?!

Dr. Robert Phaal

e Cambridge University (1997- Now)

e Department of Engineering

* The Institute for Manufacturing
* Centre for Technology Management

UNIVERSITY OF
CAMBRIDGE

* PhD in computational mechanics

e Research

e Strategic Technology and Innovation Management
* Technology road mapping and evaluation
* The emergence dynamics of technology-based industry
8” * The development of practical management tools and toolkits
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Technology Management Framework
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Technology Management Framework

Technology roadmapping

Two extremes
1. Market ‘pull’ 2. Technology ‘push’
- How to reach a goal? - What opportunities could arise?
* Planning » Technology focus
Technology Pushes Market focus * Looking for opportunities Market Pulls
« Assumes product market opportunity « Open ended
* Deterministic * Divergent

« Convergent
« Customer driven
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Phaal Model

Activities

° ]d@l’ll‘iflh’dtiOl’l of technologies that are not

currently part of the firm’s technology base, but
may be important in the future (for example, by
attending conferences, reading journals, visiting
trade fairs, questioning suppliers and conducting
pure research).

identification Selection Acquisition Exploitation Protection

Fig. 1 Technology management framework
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Phaal Model

Activities
* Identification

o Selection of those technologies that the firm
needs for its future products and technologies
(for example, by using portfolio-type methods,

expert judgement, pilot studies and financial
methods).
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Phaal Model

Activities
* Identification

e Selection

¢ Acquzsztlon of the technologies that have
been selected (for example, by R&D, licensing,
purchase of equipment, hiring of staff and
acquisition of firms).

Fig. 1 Technology management framework
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Phaal Model

Activities
* Identification

e Selection

* Acquisition

¢ EXplOitCltiO?l of the technologies that have

been acquired (for example, by incorporating
into products and services and licensing).

Fig. 1 Technology management framework
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Phaal Model

Activities
* Identification

Selection

Acquisition

Exploitation

Protection of the technological assets of the

firm (for example, by legal means such as
patenting, contracts, trademarks, copyright,

together with security measures and retention of
key staft).

identification Selection Acquisiion Exploitation Protection

Fig. 1 Technology management framework
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Phaal Model

Activities
* Identification

e Selection

* Acquisition

* Exploitation

* Protection

Fig. 1 Technology management framework
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Roadmapping - Planning for the Future

Market

Product

Technology

R&D
programmes

> Capital investment/ finance
S ——————————
> Staff/skils
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Technology roadmapping

Relationship to the strategic planning process

Market Information

Where are the
\ boundaries of
the roadmapping
Product-Marketanalysis | ... process?
Product-Technology ___’ Roadmap | Defined | | Project
Options Evaluation Creation Targets Proposals
Technology Assessment
Identification of Technology
Available / Feasible / Possible Source: EIRMA, 1997
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Technology roadmapping

Two extremes
1. Market ‘pulf 2. Technology ‘push’
- How to reach a goal? - What opportunities could arise?
* Planning * Technology focus
* Market focus * Looking for opportunities
« Assumes product market opportunity « Open ended
* Deterministic * Divergent

» Convergent
» Customer driven
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Example first-cut technology roadmap (Softco)

Year 0 Phase 1 Year1  ppase 2 | Phase3 Year2 phase4 ,  Phase5 Year3
- Competitor /ersion
Market / Cotr:::);ttltor — @ Market || release
_B_USIness S Database
1. Securi User Time out Digitally Audit Digital signatured Watermarked |L_escrow 0
; rity rights security levels | | signed labelsézs) L_trail audi trail_(7, ) forms ports Blometndc
................................................................................................................................................................................. passwords
Valida Validated alidate falidated
2.Validated Validated Validated |
Software Ver 1 Ver. 2 Ver. 330
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@ - y i Graphic User format-
2 3. Complance e ® i IO s [ [
e T I S g __p_____g _______________________________________________________________________________________________________________ of R&S phrases|| _for forms
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; 4. Services Multi-level f%g, exxstipng &Userfgroup Global @
. training conference support
L« ) Y U7y eSO S 1=t UL SRR SR pmpyeyeyeeyepepmes= O mpaspupapno A
LL. 5 Data Validated protocol lMuIti-ianguage Secure Statistical iﬁ‘lrlg?]%oi,
Management design module database archiving analysis man.aqem:ent
(&] . Labelling || Printe AXL data Wmdowg, ode 53 & 126 Blinded A Uther bar- Label set
ot |oee |l oy e | o L ) g | el |
: : Inter-site ang || Email v .
O 7. Global UNICOD cecarty | V5574065 [modutes finotfica-{| €D mx(’)”:t'-,d:‘aon
L. [N IO SO —. 2% tons || or— )
S Windows Multiple
8. Flexible Customisable platform platform Interngt
Implementation support @ support compatible
9. Company Software (7))
Requirements protection
10. User User Protocol On-line
Friendly documentation design wizards tutorials
o 1 A" Agpoint
. Alllances
s PR e N
2. Sys. Arch
Sohoan
O 4. 'Soft Tech.
2 5. Output Tech
§ 6. Securing Tech.
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Example Biko output

Now + % y + els y Time +10
o § E Trends: leisure, health, disposable income Competition Legislation: VAT off bikes; cycle paths, etc.
() Seetanerseesnr ISR R s e e s e s el e s s S B s e e e S e s e e e e e e A s
= @ : :
S g% Newowner | | peronstrator | | New Range | _eipbenersion
3= - Investment , ! Design your own bike
Style | | Designer look Expand range On-line design -
-.g """""""" él'_""". """""""" R R Tk i R e e ey E K
= gonomic | | Moulded | | - —[e500-1000 1 | =
g comotf design || __ seat | | L Gpgtmsedlame | T 2|
| 1 SD
Technical Direct drive +—1 “Chip-on-bike” Automatic” A
) :
Internet Netvyorked s mass customisation
— SN || _business | | | _factory .
=] D T (e e G lintiaia iy I
2  design || Materials / Ergonomics :
E ________ mechanics | CADCAM |4+ I e (. L S | T ———
Electronics Security Communications
é ) Alliances: gear/ drive; styling; electronics I I |
38 |
§ ~ Skills Capital | Branding & promotion | Sportco !
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