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0. Course Overview

1) Strategy: long term plan of action designed to achieve a particular goal

2) Technology strategy: focuses on how technologies should be utilized to build competitive

advantages through improving products, services and processes

3) Technology: the theoretical and practical knowledge, skills, and artifacts that can be used

to develop products and services
4) Innovation: the practical implementation of an idea into a new device or process

5) Technological vs innovation: The criteria for success of innovation are commercial rather

than technical. Innovation = Technology + Commercialization

6) Management: process of getting activities completed efficiently and effectively with

limited resources and through other people.

1. Introduction

Technological innovation is now the single most important driver of competitive success in

many industries

Innovation creates new industries, destroys old industries, gives old industries new

opportunities, reshapes the structure of industries.

Positive effects:  * A wider range of goods and services for people. « Making labor and capital

more effective and efficient.

Negative externalities: * Pollution *Waste <Resource depletion *Unexpected risk

Part One: Industry Dynamics of Technological Innovation

2. Sources of Innovation

Firms —primary engine of innovation, An even more important source of innovation is the
networks that link innovators together. & {EM 28 2 BT I T E KB

Individual Creativity, Organizational Creativity: Innovation is more than the generation of

creative ideas, requires combining creativity with resources and expertise.

Entrepreneurship is the act of being an entrepreneur, which meaning "one who undertakes

innovations, finance and business acumen in an effort to transform innovations into economic

goods" BV #5#R (Entrepreneurship) 2RI\ EXIERIFENE, BEFWEEREAR



= EIRER L N EFF R RITT AT,

R&D (Research and Development)

refers to a range of activities that extend from early

exploration of a domain to specific commercial implementations 3= N T E L&

RARIFTESL: ((EREEBZMMITIAA innovation 3KJET %> sources)

Science Push approaches suggest that innovation proceeds linearly:

Scientific discovery —invention— manufacturing — marketing

Demand Pull approaches argued that innovation originates with unmet customer need:

Customer suggestions —invention —manufacturing

Collaborative Networks: BN FFLEERB L ENRTIREFGE

Technology Clusters (FARERE): A&

WA KE R, XV EFKR

BEE., DI EAHMIBRE FFEIRFESRIUE I agglomeration economies (FEEZF

L)

Technological Spillover (7 AY):

A positive externality from R&D resulting from the

spread of knowledge across organizational or regional boundaries. Bl #F 53 B pf SR 1E H b A BL
B W= ZE 44k

3. Types and Patterns of Innovation
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Limit of Technology has stecper s-curve

Performance
Effort b) New technology
has higher s-curve
Technology improves slowly at first because it is poorly Performance
understood.

Then accelerates as understanding increases.

Then tapers off as approaches limits.

Discontinuous Technology £ BAFH ARSI E EHIHANTFEK (fulfills a similar market need
by means of an entirely new knowledge base.), —HB S iz FEREIEsEE B £ 589 limit gt
o gE BRI A A

Technology diffusion: the spread of a technology through a population. S fiZE 3R~ 7 A
VHedE, MPALRAXRERANAL, BRINRZEINE, THEM, FHOXRAEX
TR, ¥R PRI S ghZth o] IAFARFUNHR AR S EILBIIRER,  IAHI BT BHTHoR

Technology Cycles: Anderson—Tushman &8, =\ ARALZRBANZZ& MR, Thecycleis

indicated by alternating technological discontinuity and dominant design.

Era of Ferment
o Design Competition
®  Substitution

4 \

Technological /
Discontinuity *

Dominant Design
Selected

N 7

\—’

Era of Incremental Change

® Elaboration of Dominant Design

Dominant design: a product design that is adopted by the majority of producers (and

consumers), typically creating a stable architecture on which the industry can focus its efforts.

THRUARRER", MR WA, THEL, WTHES
4. Standards Battles, Modularity and Platform Competition

Increasing returns to adoption(X FI#{18 UL 5% 1E): the more a technology is adopted, the

more valuable it becomes, and the rate of return from it increases.
I 25 13 1 Y13 F2 self-reinforcing process:

Further R&D — Technology Improvement — Application Improvement —

Complementary Assets and Products Development



Two primary sources of increasing returns:

1. Learning effects (& >J3)

The more a technology is adopted, the more it is developed and the more effective and

efficient it becomes.

AB

Prior Learning (5EBTHIZ2Y:) and Absorptive Capacity 50 learning rate

2. Network externalities (X8 IMER 1)

The value of a good to a user increases with the number of other users of the same or similar
good. o] [ B 4HEAY K 5> A Direct Network Externalities (/=@ Xi3RMNAFAKNA, B
BURTMLEF A E9%E) #0 Indirect Network Externalities (22 IE MRS | E L H
= m BIEAAARESUR.)

AR T W ME2: Theinstalled base (FH/F#{4#%) the number of users of a particular good.
Complementary goods (B #M=f) additional goods and services that enable or enhance
the value of another good B ZEF Y, XFH ML= self-reinforcing cycle

THEE R IZEEZ T Why Dominant Designs are Selected

Learning
Effects

Network
Externalities

N

Increasing Returns Government

-——— =)

to Adoption Regulation

/

(demand
standardization)

Dominant Design Selected

Path Dependency

Winner-Take-All Markets

F I MM EEINER M S| A R AR %8, NFRMES T IRENFEREES
wIT, BUFAHH—FIMNIRE, ESRITBEBERBANRY, ZESBRRE

AR

A Product Turns into a Platform Ecosystem, use modularity to create a platform ecosystem.

A platform ecosystem refers to a system of mutually dependent entities mediated by a stable

core H— MR ERMLUIMERE . MERGFNEZNLEIEERINRE.

Integrated Product / Modular

System 4 =@M A3~ mAYEHIARE (DIY)

The value of a technology to buyers is multi-dimensional, including the stand-alone value

and network externality value.

A customer’s expectations of a technology can be as



important as the actual value offered by the technology.

5. Timing of Entry

Increasing returns suggests that timing of entry can be very important. (first mover, early

follower or late entrant.)

First-Mover vs. Follower (#%3ikR)

FITERB G2 BEERS 3R

IRESEREEN: BYl=e o /hiamE REER: ABATENTRSRARA
Wraisei®: PSS, PSRN IER R EERE: BRFEAREESER
BiREkA: BreBrSRE BRE: SRR

KATESE vs. EREESHE (ARFER)

KITESE B R) BEESE 3 =)
BABEE: FRSTERARRR MELARENRE: BEEIREZL
RIS R&D, HiHEE Mm% BROEEHSTE
BIERES: R STAENE $EREDO: SRR

Timing of entry has a U-shape relationship with the likelihood of lockout: entering very early

or very late increases the likelihood of technological lockout.

Factors Influencing Optimal Timing of Entry: FK 55 A% E " (Market Uncertainty) ,

FARBFE (Technological Readiness), B#NEFE5AZSER G (Complementary Assets &

Ecosystem), FEFLEMSUEEME (Competitive Dynamics), B &5 FIRFIAZ8ES]
(Firm Capabilities & Resources)

Yes No
Customer needs are well understood Early | Wait
Innovation is highly superior to previous products E w
Innovation is inimitable E w
Enabling technologies and complements needed are | E w
available
The threat from competitors are high E w
There are increasing returns to adoption E w
The firm has very fast-cycle development E/lW | E/W
processes
The firm possess plenty of resources and E/W E/W
complementary assets (manufacturing capabilities,
marketing capabilities, reputation, etc.).

Firms that have fast-cycle development processes have more options when it comes to timing.

(& Ao Iz 2 & AR ZIHE AN RIS )



Part Two Formulating Technological Innovation Strategy

6. Defining the Organization’s Strategic Direction

Current Position

Entry barriers (3 NEE2:) : Conditions that make it difficult or expensive for new firms to

enter an industry.

Switching costs (¥3RE{Z) : Factors that make it difficult or expensive to change suppliers

or buyers.

1) 5N (WSFIEHD) - Porter’s Five-Force Model and Stakeholder AnalysisGERE 5>
#r innovation X porter T /1 B9S2 IR {E )

Threat of Potential
Entrants

ing P l—l Bargaining
N I_l Power of Buyers

Bargaining Power
of Suppliers

Stockholders

Threat of
Substitutes

2) REBAHT (RERBEIMEKEENL) - Porter’s Value Chain

Figure: Porter’'s Value Chain Model

Firm Infrastructure

Support

. Human Resource Management
Activities 9

Technology Development

Procurement

Inbound | Operations| Cuthound Mﬂrke(;ing
Logistics Logisti An
ogistics Sales
\ J
¥

Primary Activities

TR RRIN, BRERHRNYE, MERUFHLELRMNTSME, FHE T difficult (or
impossible) to imitate B9 IR, 5140



Tacit resources ([214# &) : Resources of an intangible nature.

MESENMES T T, BRREA S LT (value system)

Supplier’s The VC of Distribution Buyer’s VC
VC the firm itsel channel’s VC

3) AT T SMEBFIAIEB, A0{aI354:? Porter’s Generic Competitive Strategies, E{&A2 =Fhsk
% costleadership strategy( B A% Fc bk B%), differentiation strategy (ZF{LikHE), strategy
of focus (FRHLEAR) . FREDSITX =TI TR OREE 7 5520

Core Competencies (A set of integrated and harmonized abilities that distinguish the firm in
the marketplace, #E Z BIAFEDMTINBMAR), SHE==: MEM, FHRHGNA,
Al

A core competency arises from a firm’s ability to combine and harmonize multiple primary

abilities.

Risk of Core Rigidities: When firms excel at an activity, they can become over committed to
it and rigid. |tk A5 & Dynamic capabilities (A set of abilities that make a firm more agile
and responsive to change. ) 1t 5 T4

PHTHUENLR, BEFE

Strategic Intent : A long-term goal that is ambitious, builds upon and stretches firm’s core

competencies, and draws from all levels of the organization. = MNEE LXK vision, mission,

and objectives

7. Choosing Innovation Projects

ST HPBR Budget, /AS)< ¥ capital rationing (XL EZR, The allocation of a finite

quantity of resources over different possible uses)

R&D budget is often a percentage of previous year’s sales. Percentage is typically determined
through industry benchmarking (5#F;%) , or historical benchmarking of firm’s performance,
and/or on a desired level of R&D intensity (the ratio of R&D expenditures to sales) .

Quantitative Methods for Choosing Projects: Discounted Cash Flow (DCF) Methods (#7
MM ERITEI BT AR REANTE) ERKER (F5) N TERLSRES
%" ( potential earning capacity, IMARELLARKES), BREEFAERA.



» Discounted Cash Flow (DCF) Methods (T HLEL& /72)

» Net Present Value (NPV, {$3l{f): The discounted cash
inflows of a project minus the discounted cash outflows.

+ Internal Rate of Return (IRR, /4#iIi25%): The discount rate
that makes the net present value of investment zero.

- Discounted payback period (Z)Z## 5 EH) : The time
required to break even on a project using discounted cash
flows.

- Real Options (SE#H#IKL) : Applies stock option model to
nonfinancial resource investments.

Internal Rate of Return(IRR, [#&BUL 253 ):The discount rate that makes the net present

value of investment zero.

R&D HRMEIR, HKMUTFREFEEKRMER, AALUXETNER DCF LR ER,
£5| A\ Real Options FYFRIB

8. Collaboration Strategies

i BLEY EBUSAE i3 (Pros) ER (Cons)
Solo Internal PIlTEeikEE SR « TONSBEERT « SERIEHIRARESH «EEE, RAS
Development TRASFRITA - RASHIRTEEWNEME IR R SF= 73 N uYaT: )
RIRREF A - BEEHITASERAN - BRIFRMCIARERZ O
Eal

Strategic Alliances Az AL R BiR « BENEH (capability « HhisgRE it /T AR E - EHBERR
HREREXER [l == complementation) 1% o SESERAHE

« BEHEERE (capability transfer) « AlRLFHMLERERED

o FEURIE, IERIRRS « RiEMS
Joint Ventures SHERWE,. BRHE - B5EHERG « A SRS - REES
EE BRI  HEEE, RigSEat= o SFREFRD 8N o IBHAAE

* ERIRHANEASLR

Licensing FEF A RS EETN - FERZATERL - HNEER - IEHIRUE
¥FRT F) - (EABERIL  BRANBHE - BENIRESIR
Outsourcing 1SRN RRYEA ST  HMNERE M= EREARSS * RRAME « AFEREHTHESD
i) H5NERTTRR « JERERA= « TiEiES) o (KIS NS
Collective Research ZRe\HRSSHINE « KHBEHE o SRERTARA o Bl AR
Organizations FIARR o HEEHEA BT o SRR « OHREHBE
E=xiiEnedshal

BEERRE . ERARELE
S1ERB risk 19, FRIAFERFIS{ETE, Choosing and Monitoring Partners
Partner Selection: FJRILECE, GBS SE (resource fit, strategic fit)

governance mechanisms: Alliance contracts (BXBE&1[E), Equity ownership (B&ANFFH
#X), Relational governance (% ZREIETE)

9. Protecting Innovation

Appropriability (Jt (5 14): The degree to which a firm is able to capture the rents from its



innovation

= Fhi%k#E4] %] Patents, trademarks and copyrights each protect different things.

*Patents apply to inventions (useful, novel and not be obvious.)

*Trademarks to words or symbols intended to distinguish the source of a good;
*Copyrights protect original artistic or literary work.
XK G ERE T ARR oA —H

Trade Secret: information that belongs to a business that is generally unknown to others.({E

AR WA BRIPO AR EZHIFTER)

Protection vs. Diffusion — #ZiLAS REE

i35 Protection ({&iP / &8H) Diffusion (¥ 8 / FFil)
W= RS EEIEED (rent appropriability) INHREFEIRE (adoption)
EEME « EisliE » SR BHEET, XHER
« B PR AR, I » AR BRI
+ EIRNEE RN, HERNERE b » BREENE, IESBEPKRSIA
» RIS HIY
popavieial:oEal Erl AR — T S BRSNS ZES
B/ BT LERSR, HilARE FRRER
ERAFRY (RREX) - VBERER EEHEAREN - DIVEIRSER
» BEEHRAZINE 4N Tl R EE—ER

» FEREER, BREFHL
Part Three Implementing Technological Innovation Strategy

10. Organizing for Innovation

A firm’s size and structure will impact its rate and likelihood of innovation.

Large Firms/ Small Firm: Is Bigger Better



ESid Bl (FEiSRR)

KIRILRIBIFRRES - BIEREES IR, BBAIEE R&D RS
» PR A AT E A S B S i
s EESRN AL, RENEEER
» BEHIBEFTS5Z A

KIILRIBIFRSE « T A SR R&D EHEER Mg
« EEIETER, RESEIE
» Bt A SRR ELAYE S
» BRSO SRR Rz ORItE

EALRIBIFRNES « HARE, SR
- REEESEMERE R RIE
» FERFENERE, AR
 SREIR — SRR
KIRILRIRIRTS ~ RO RENTFET

* AR TTR ARSI
* IR AT S TP EBEIEIRA

Structural Dimensions of the Firm (Size _ AY1R Z L6k S SCfr_E & structural 454 R EMH) :

Formalization (I1E=T\{¥): The degree to which the firm utilizes rules and procedures to
structure the behavior of employees. (SRE, ML)

Standardization (Fr/1L) : The degree to which activities are performed in a uniform manner.

SRR, YliL)

Centralization (£511L) : The degree to which decision making authority is kept at top levels
of management. (HEXHERE, R7E)

Decentralization (438{4Y) :The degree to which decision-making authority is pushed down
to lower levels of the firm (HEXHERE, R7E)

Eb3% Centralization R&D #0 Decentralization R&D, &FHSH, MNEEM T {E, FahkED
WA, B EDERD IR EE (KX BE NN THHE K, ClIFEN) AEST.
M EmEBEYE, BASBETHE E Mechanistic vs. Organic Structures, $FMF1_FiR—F

2z4 R4 A organization: Ambidextrous Organization (IXJTZHZR) , AR H R,

an organization to behave almost as two different kinds of companies at once, F7{EI#,

HIE T AIREFL

11. Crafting a Deployment Strategy

Motivation: A large part of the value of a technological innovation is determined by the
degree to which people understand and use it (BJEEM W EARXEEALEH) .

Effective deployment strategy include launch timing, licensing and compatibility (FEZ&

) , pricing, distribution, and marketing (advertising and promotion) .



1) Lauch time:& =1Lk, BEBEE—R =R (CFEMNEFEN™RIPHEEUERE
EEEARIMAE R UL ETIHTHIEITF), business cycle

Cannibalization( 5 17):when a firm’s sales of one product diminish its sales of another

2) Licensing and compatibility: {R3F9/0F low quality complements and clones, %
2] irnpede developrnent of complements, FEEEMEMPVHNFRAME (FEBC™Mm
ERps R IVE = ) UK E? backward compatibility ([@ THRE)

3) Pricing (EHY):

SiEEM
s LB
fisaotER « IR
« AAIERE (rate of adoption)
« REESTIR
EifEE - 47 (B
- kAR
« BAHHIHHE (KHHSE)
HiAEEEEL o IS
(Market Skimming) « BT EE EARITES
« PRIREMK R R A

FHig. SWslReE

BIEEM « RN RS
(Penetration Pricing) o MR, I AHmE
« PHARTRESIR
« BETSTESRT
SRS « REEH / 5I1SEMN

 BT157] B (qZA{f\Efﬁ BEihamsii)
s Freemium (Eili%n#, SRlZH)

4) Distribution (Place): Selling direct #1 Intermediaries
5) Marketing (advertising and promotion) :

Advertising: media (ZEEfE%H, BIrmiHEiERE), balance between entertainment or

aesthetic versus information content

Viral marketing (JAEN'E$H): Sending information directly to targeted individuals in

effort to stimulate word-of mouth advertising.



