RNt LEEMAHH

THOMSON

___*_.M

5% SSTFEURESLE
ik B0 A

(& Xt )
SOREHHAY © A - R4S

MM - D - A (i
arry [) 5] 11C

The Management of Technology and Innovation

A Strategic Approach

| T F I ¥ &AMA

PUBLISHING HOUSE OF ELECTRONICS INDUSTRY
==t hitp:;//www.phei.com.cn




RS BRSY - A - PR4F
Margaret A. White
- Oklahoma State University

M - D - B
Garry D. Bruton
Texas Christian University

®

o
SNAATIAN S /e A;\_,~AA‘AA. nqx;. A\ AMQ*A‘MW.-~N<¢

\J—.—-\J_-v UL LOGALIIUL uV QiU IV VALLULl

TFIY L MAL
Publishing House of Electronics Industry
4b3 - BELJING



Margaret A.White, Garry D.Bruton
The Management of Technology and Innovation: A Strategic Apptoach
EISBN: 0-324-35365-0
Copyright © 2007 by Thomson South-Western, a part of The Thomson Corporation.
Original language published by Thomson Learning (a division of Thomson Learning Asia Pte Ltd.).
All rights reserved. ABFEMRBZHBHRE I HREA MK . BBRHE, BEOLR.
PHEI is authorized by Thomson Learning to publish and distribute exclusively this English language
reprint edition. This edition is authorized for sale in ‘the People’s ‘Republic of China only (excluding
Hong Kong, Macao SAR and Taiwan). Unauthorized export of this edition is a violation of the Copyright
Act. No part of this publication may be reproduced or distributed by any means, or stored in a database
or retrieval system, without the prior written permission of the publisher.

A BIICHER BRI HARE R R T TAL HARAE IR AR RAT . SRR AR FRAE rh 4
ARHESN (AEEFEEFE. RIHHNITRERETEEE) #E. REBUOABHT DK
PAOERBBUENATA . REHMREBSEBEGTN, REUMER T XEHBRITA BEUEMA RS .

REUFA, BN,
BRHEERELS BEF: 01-2006-6326

HEBEERE (CIP) ¥R

BARSEIFNER: ReEWA / (B 4% (WhiteMAD, () 8 (Bruton,GD.)
#F. —b: BT IHARYE, 2007.1

F L L: The Management of Technology and Innovation: A Strategic Approach

ISBN 7-121-03309-7

[ 1.OF Ofi- [MLeWEE-—BAREHF ¥ V.F273.1

i

o R AR A B 578 CIP UERF (2006) % 123567 &

T BEE

R JEIRATL PRI

¥ ZRTHOUEEIRIEITERAF

HRRRAT: s F B4 v
ERWHEIER A ER 17358 % 100036

% . ZEFeEE

F o OAE: 787x1092 1/16 Elik: 26.75 FH. 450 TF

Bl R: 20074 1 A% 1 KEIRY

£ Y 2005T

RAEE T I HBRA BB ARREE, FRBEEERR. EBEER, F5454%
ITIRBER, BEA®IE: (010) 68279077; HEMIHLIE: (010) 88254888.

FERBVFHE R E zlts@phei.com.cn, BRI EM iR M4 ZE dbgq@phei.com.cn.

R4 #e%: (010) 88258888,



F R 54141498 2 ( Management of Technology and Innovation, MTI )
RG4S B s E A, B Ak Y T AR P A AR AEAT RS SR AR £
B, MPEARARERRA LMY E R RS, agd k7 EHEAFLRER
FREEBAL f THATE S AEFITH X,

B IR 44 W ALB R B LA LR F KA BA KLE EBR R L) H 84
kIR, PodedR Bl R4S 5 A S SRR M B ARG AT 7 X, SR FEL R &)
‘ARS", Hdede TR BB AT E 26915 & T AT TAE R HE. ol TER
AR%¥. A-ANEHREM, L ARAOIEBTRRARS 6§ TH2FRF
R EEHRK, REFHEAEEE, ik, REETEE—HARD
AR ETHREMERPEM, AT REHER, ZRH LA
Wi MTI RELER(EHAK, LREAERXEZETE, RAS_HHAE
GRS, R TER, BRAFEFAARNETERH RN, Lk,

AHRIBFR

FRa R BRI REAATERRTHE LA, B RKE

R (HARIAF) RARFTEZINAR. KBNS H#HREETEBIKT

HAR. ABUEAYXH LY GFHF XRRLEY, BAREF Lo

H£A169 MTI R F R RREELET, LEEFEIZNAR. Bx, KX
H A R#HR4TF 87,

1 o8P FLEHEHFNMBEEZRARBOALARY

LR HF, AT, NEFRETEIRETERMBEHH

WM. Kd, TR R, AR R S 4R AR AR M LA,

HFEFHF R LR EGIA S MTI 9368, MXAHEAS

RABLHEFT RN, AHGEH UK T HAF KB

T, ARFRAMHAHTHT, A TRNRAMZENL.

2. B HkFE RREMTI 0, BB FAKA BRA, 242 EL

8, Ré MTI R —TEAWER, FREZMEBEMXTIFEH.

REEASE, hARATRSAZTHRERARFRTBILRS

REAEEF#HE IR, AERESL LG, EMNELZH8 MTI
REGEEERH—RFITE,

3. AR —AHZH XEBHRUFEFFLG—EERFIH
k. 3FF MTI R, ©RERAVB—A DK, REBFIH
(BTt TRAEEF PR A ZRFFRNGRYE
FIRF M. RRME. %IMAERP—EELITHIRTIH)



i
il

HALRB, RF, KBABF AR LE, ZRIAPRA
RAFEFAEHT, ABAHALERARFNERHAILL R
R, ZRFALL2ARGE, LETHITRA,

FHEER

AL OEOHRIAE. B—HHSNET MTI #9884, KEAZLT MTI
It R e 4RR. X—HSQERFAR. ALRFBKY MTI 7 &, Sk
FHAY T2 S P AE: R S HT Aol i SRR IRAT R, Ribid 4T
iz, ISR LR, Eh. REHEM AR, LARKITR
R FE#, BAFFAER, RFXFANE, Foyifamott T AN
Al#E R (B3 F) Tk (F4F), *REEH (F5%). 5F =
ot MmAain, FZ R o¢ T RLSMRRRIEA TR (F 6 %),
FH(RTE) #ESEH (R 8F). KREGRE—HIHMBT ofTH
RADRATHR AP HE RN (B 10F). KBEEFHASEFTL
%, EAEBRFPARAFRES —FWRHFHRIRF X, £iES 15
B #ehaRkH K.

ABHEIANRSBOLS AN R FHANREHLLERY, F—Hok
ATHEENNMARS. B 1 T/ BRI R T B kA Fo 44
AR ELATEEMTI, AR MTI ¥ RegiFa. %2 FHA T ¥Rt X
T8 MTLAARH RSB E 5, F 2 B8 RT3 BHE T A3 (&
3~5%), AIAE M AEF ZHR0HA R AT RIS LK (£ 68
F), RS —3H5 0 AR A E) R R dodT KER MTI 49 Bk AR 3 .

HF-HSGREMA —AH R, BAREPARE TR~ d 4
A FTREEY O EHR, AT OMTEE AR T KRB YM 55
. AFBIFASHREZETHM T o TERAHMAL . RESMH A
HHMRIRFT EEE & FEAR K GES . FRR R F OIS KRR
i 6942 E A

BMRAEAFENROARANER PR RABA, B—8NAFEY
RH. ATH P REX e, F—FHLELEKNLELHTETFIE
Hi, XakNE G b R EEART A A R A B F R AT A itit.

A+ Ry E ik

AEMFNOBRZLHFE Q2 IR E—ROE 50 4. KNGRK
HARRRB—AGFHAGXT MTI F AR FA B, K& kE
ABRETREGHR NSRS, ikrt T RN, R F
FALSMRRIB A 643, AMMRA T Asetbeditnl, Rk, L5
X — R AR K XA AR K F 0 BT R 6 Kt dE
Wb Rk, AP PR GRAEXRF TR, RALHFHNY




F ik RN B F R AR o T AT AR ) 69 IR P 3Ry .

ABEAFRARBT RUEBH IR ARFINNE. EFFH4ETE
#TAZ: FLERFRESELITHRMFE T, AR deenns
Bty Jo iR B BV AA P o il 6 8) F &, AR RN 8] T 4R RARA AT BT A 64
), AT LR AN AT TAE GG 5] AT e hbAR R ARE LARRITE, &2
WHEAMNLAE A F R MTI % T 82,

Foh, KBEREATFT MTI B—FARA X —ARG, Bk, KMk
ATREFRGLEKIESDNHES), AP 2N HLFTRNTFRK
BWHHABRE, REFMIRAFY. SN ERILEFRFINEZ X TAH
AN GE) e, B BEAIARE] MTI £4& 8 5 &AL H B R e, Blat
MTI £ A BR T Al 44 S 2 TAE 440 8) T ik 69 23R 2 F- 303,

$ :P; E"] ## ‘é R Y

s RFERNSULNLLNEY, it hT, KT, MM,

o HBERAMRBOTHERBAGST, T EOIEATHIEN.
EBER% . M, AABBHFRFUARANED (oR©EA1E
FRTFE—NEBAFZEETHR).

s HRFLERAMAEIRY, A LEBLIREEHE.

o BHSWHBRERE —AME, RET—2EEANGINIL,

ERHFRR

s RUBAIARE ARZHRME. LK EFIRFEH.

o XA E XAMHE & Margaret White #= Garry Bruton 445, &% F X
25 35 NLARAL. 15 AN PIBTE A 7~ 10 A AL

o SPTHIKRTXA LITARFIRARATHFER. HFFL4E4K
£ 20 R4 R, B, BMIFFHFESHXTfTRALITAEY
HLE.

* M4 R EE 9 http://white.swlearning.com 324  F)FTIRIER B
RBGBRFLRFREFELTEBRALHFFHR.

P e

=

i



IMARARLS « A+ 1745 (Margaret A. White)

BTN - A - TRIRT B8 - KRN 2 K F W F L F s MBA
FAL, FAFEM AGM KFOHEEF6E, RERBREASHLRT 70 34
#XL, Wik S AL R T EEHFE AT L, 4 Academy of management
review. Academy of Management Journal & Strategic Management Journal. &
LATH AR IR CIEAREAHH. BAYHKBEES, RBLEAF
BWELMEARECL R BERE, REERTFEMTHEIXFREHE
MBI RFR, 2 dcademy of Management Journal . Academy of
Management Review . Administrative Science Quarterly . Journal of Management
Review %= Strategic Management #34% 3|32 K, 3£ 2 Academy of Management
Journal th% 4%, FHEBBNERERFLHLR, w2t hiR
¥, BRERFLFROERHLHEFLAR.

e - D - HE (Garry D. Bruton)

mE D AERRKRTBABFTERFNF LR, b - $EBAKX
F69 MBA #13, ARARABF LM IRFHHETFE, FEAMKRLES
FABH LEMK AFH AL AT R ET 50 2%, REfpaie
Academy of Management . Strategic Management Journal = Journal of Business
Venturing. %t £ 23R 7 ARIR .48 H A A L fo AR T RRRT, Mty K3y
AR EDIREF AT HFHTRAKT N, A AFEIEH EF R F)
Bitit, WL R Academy of Management Perspective #) &) £%,, Asia Academy
of Management 98} .8, 7 5, $iZKE A HH A LB LT, £ T 2005
FRERZLTRAHGE L TitIR,



Preface

The management of technology and innovation (MT]I) is a fundamen-
tal issue that faces all firms today. The pace of change in the business
environment is faster today than ever before as new technologies and
innovations force industries and firms to find new ways to compete and
survive.

To meet these demands, business has been required to find ways to
manage technology and innovation. These changes have included new
ways to generate and implement strategic goals. These implementation
issues include concerns such as new ways to communicate needed infor-
mation and organize tasks and manage people. As a practical matter, this
rapid pace of change has resulted in an increasing number of engineers
moving beyond technology concerns into management. Likewise, it has
also pushed managers who never thought they would need to under-
stand the intricacies of working with technology to understand such
issues. This text is the first to recognize that MT1 is not strictly a tech-
nical concern or a business concern. Rather, MTI is a domain that needs
an integrated approach for students and managers. ‘

GOALS FOR THE TEXT

Prior texts have typically addressed only one or the other of these mana-
gerial groups, technical professionals (typically engineers) or those with
business (or other) training. This text is designed to serve as an informa-
tion link between the managerial needs of both domains. The authors
believe that this type of approach and information is needed because in
the reality of our MTT classes there are mixed groups of engineering
and business students, and this is the situation that faces business prac-
titioners. Therefore, the book was developed to meet several goals:

1. To integrate strategy and technology: Prior texts have assumed
that the student has a strong engineering or business strategy
background. Those texts then build on that knowledge, empha-
sizing the domain they believe the students already know. To
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the authors, however, this continues to stress functional silos
and results in students not developing the integrated under-
standing of MTT that today’s business requires. Therefore, this
text develops an integrated approach with strategy and technol-
ogy intertwined. This integrated approach is applicable no mat-
ter what the educational background of the student may be.

2. To provide insight into the management of technology and
innovation that will be useful to students as they enter practice:
While theory is important, MTI is an applied discipline that
students need to be able to use. Throughout the text the authors
employ numerous realistic settings to ensure that students
understand different concepts. Exercises and checklists at the
end of each chapter then help students apply the material in the
text. The net result is a useful set of tools to aid actual MTT deci-
sion making.

3. To help the instructor excel in the classroom: This view has lead
to the development of a full set of teaching supports for the text.
Too often, MTT has been viewed as a minor domain and ade-
quate teaching supports (including teachers’ manuals with sug-
gestions on how to use the chapter and additional material that
instructors can use to supplement their lectures, test banks, sam-
ple answers on the exercises, and a complete set of PowerPoint
slides) have not been provided. This text is fully supported and
has a complete set of supplements that makes it the most user
friendly text on the market today. The authors have used the
draft version of this text on multiple occasions. The result is a
text that has been tested and further developed for maximum
usability by the instructor.

ORGANIZATION OF THE BOOK

The text has four sections. The first section introduces the concept of
MTI and then establishes what is in the domain of management of
technology and innovation. This section contains two chapters. There
are two major strategic options that an organization can take in the
development and maintenance of MTI—(1) internal innovation, and
(2) obtaining technology through external means. The process utilized
in each of these two approaches to MTI involves (a) planning,
(b) implementation, and (c) evaluation and control to ensure that the
plans and goals of the firm are met. As a result of this view the second
section of the text examines internal innovation planning (Chapter 3),
implementation (Chapter 4), and evaluation and control (Chapter 5).

Xvii
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The third section repeats this pattern for external efforts to obtain tech-
nology planning (Chapter 6), implementation (Chapter 7), and evalua-
tion and control (Chapter 8). The last section of the text examines the
building of the capabilities necessary for MTI success (Chapter 9), and
organizational learning and knowledge management (Chapter 10).
These chapters are very rich and the authors found by using the book
that there is material for a course whether it be in the quarter system or
a fifteen-week semester.

Each of these four sections has a unifying real company case that
introduces it. For example, in the first section, Nokia is the firm of inter-
est. Chapter 1 uses the firm to illustrate the need and benefit of MTT to
business and society. Chapter 2 then illustrates the strategic activities
that impact the MTI process at Nokia. In a similar manner, Corning is
used in the section about internal innovation (Chapters 3-5) and
DuPont provides the example for the section about acquisition of tech-
nology (Chapters 6-8). Finally, Microsoft illustrates how to build strate-
gic MTI success (Chapters 9-10).

For each of the four sections an appendix addresses a key topic that
impacts all chapters in that section. For the introduction section, the
appendix focuses on strategic financial analysis. For the innovation sec-
tion, the appendix centers on managing innovation projects. For the
acquisition of technology section the appendix addresses the issues of
managing platforms and portfolios of technology. Forecasting is the
focus of the appendix for the fourth section.

We have sought to ensure that there are rich examples in the text to
illustrate the concepts discussed. Within each chapter there are exam-
ples that illustrate different activities for that chapter. To further this
emphasis there are several mini-cases about different firms at the ends of
the chapters. These cases have questions that can be used to generate
analysis and discussion by the students.

FOUNDATION FOR THE TEXT

This book was written by authors with over 50 years of combined
teaching and consulting experience. Our primary goal was to provide a
readable, useful text about strategic issues in MT1. This means that the
book is focused on real contexts and organizational actions. The direct
systematic planning, implementation, and evaluation and control
approach to the two major strategic actions required to obtain technol-
ogy is unique to this text. These activities are part of every strategic
decision of successful organizations. However, this text is the first to lay
a practical, understandable method for students, no matter their back-
ground, to see how to accomplish such activities.
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The text is based on material that gives the student active learning
opportunities from a variety of sources. For example, the exercises
included in each chapter include those that focus on using the world-
wide web, others that are intended to enable students to apply the
knowledge learned in a chapter to a firm they know, whether it be one
they research or one they work for, and still others that are intended to
generate discussion in class. In addition, the supplements available to
instructors and students provide other avenues for exploring MTL.

Third, the text is based on the recognition that MTT is a global phe-
nomenon. To that end, we use numerous examples from companies
around the world. Some of the names may be unfamiliar to some stu-
dents, but the issues are the same. The hope is to allow students to learn
more about businesses around the world and to help them see that MTI,
in many ways, transcends national boundaries and reflects the global
economy in which they will work.

FEATURES OF THE BOOK

I Integrated cases for each section that focus on high-profile com-
panies such as Nokia, Corning, DuPont, and Microsoft

I Exercises designed to engage the students at the end of each
chapter
I real life mini-cases
I, WWW exercises
I discussion questions
I

exercises to help students apply the knowledge to their
firms if they are currently employed or very knowledgeable

about a given firm
I Managerial checklists and guidelines at the end of each chapter

I An appendix at the end of each section that discusses useful
analytical tools

OUTSTANDING INSTRUCTOR RESOURCES

i The Instructor’s Resource CD-ROM (ISBN: 0324145535),
consisting of PowerPoint slides, the Instructors Manual, and an
ExamView computerized Test Bank.

I The Test Bank, written by Margaret White and Garry Bruton,
includes approximately 35 multiple choice, 15 true/false, and
7 to 10 short-answer questions for each chapter.

XiX
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I ExamView is an easy-to-use automated testing program that
enables instructors to create exams by using provided questions,
modifying questions, or adding new questions.

} The Instructor’s Manual with Test Bank (IM) helps
instructors create tests, streamline course preparation, and get
the most from the text. Included in the IM are answers to the
questions at the end of each chapter. These include “Relating
to Your World,” questions that connect course material to the
students’ own experiences, WWW Exercises, Technology Audit
Exercises, Discussion Questions designed to generate broad-
based classroom discussion, and questions that connect the
opening case for each section to the chapter.

I PowerPoint Presentation Slides let you incorporate images from
your book right into your own lectures. Each chapter contains
approximately twenty slides. In addition, the Instructor’s Manual
contains a guide on how to use the slides with each chapter.

I Web Resources at http://white.swlearning.com include rich
teaching and learning resources, including the Preface, Key Terms
with definitions in separate files by chapter, the Instructor’s
Manual, PowerPoint slides, a list of potential cases, and the
computerized test bank.
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