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“Devil’s advocate,” 286
Dialectical processes, 26, 28
Diebold, ATM manufacture by, 50-51
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Digital Equipment Corporation, 87-88, 89
certainty/established asset effect and,
245
Distinctive competences, 236
Docutel, ATM manufacture by, 50-51
Dominant design, 148, 149
DOS operating system. See IBM, DOS trans-
actions of
Downsizing
avoiding or reversing negative effects of,
122-123
effect on innovation and creativity,
118-123
innovation and, 111
mechanisms of psychological impact dur-
ing, 120
motivational and attitudinal changes due
to, 122
negative effects of, 112
social changes due to, 121-122
structural changes due to, 120-121
Work Environment Inventory of,
118-119
Duality, 20
Du Pont Corporation, certainty/established
asset bias and, 245
Dynamic capabilities, 75
Dynamic tension, 326

Eckert, J. Presper, 79
Economies of scale, 15
Enactment, 5
Engineering Research Associates, 79
Entrepreneurship
in mature-industry firms, 181-213
and changes in basic production tech-
nology, 196-199
cognitive approaches to, 208-210
cognitive theory and, 187-189
data gathering and preparation in,
189-190
and difficulty of fundamental change,
193-195
and exit option, 195-196
and fundamental market shifts,
192-193
and revival of innovation, 199-204
technological, organizational incorpora-
tion of, 204-206
Environment, work, during organizational
change, 118
Environmental change, organizational entre-
preneurship and, 181-183

363

Environmental determinants of work moti-
vation, creativity, and innovation,
111-125

downsizing, 118-123. See also Downsizing
individual creativity and, 112-113
organizational innovation and, 113-116
relationships among, 116-117

summary of, 123-124

Environmental shock, organizational respon-
siveness to, 260-278. See also Organi-
zational responsiveness

Equilibrium, x

Era of ferment, 30

Era of technological change, 30

Error, Type I and Type I, 22, 76, 300

Escalation, 43

Estridge, Donald, 135, 137

Evolution, x

Executive succession, 265

Exit option, 195

Experience, 168

Experimentation, 307. See also Technological
innovation

bottom-up, 311-313
capabilities needed for, 308-309
conditions for, 171, 308-310
and limitations of planning, 308
loci of, in hierarchical organizations,
310-313
risk taking and, 313-314
summary of, 319-320
top-down, 310-311
Exploitation, x, 34, 57-58, 178
Exploration, x, 5, 34, 57-58, 178

Failure, ix
False negatives, 25, 300
False positives, 25, 300
Firm(s). See also Corporation(s); Organiza-
tion(s)
de novo, radical innovation by, 239
failure rates of, 41
high-foresight, attributes of, 17, 18
interindustry differences in performances
of, 42
intraindustry differences in performances
of, 42
large
innovation difficulties of, 184-186, 185t
innovation in, 239, 255n-256n. See also
Decision biases, theory of
and interaction of bounded rationality
and established assets, 238
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Firm(s) (continued)
low-foresight, 17
mature-industry
barriers to innovation by, 183-186
culture of, innovation and, 206-207
innovation in, 181-183
organizational entrepreneurship in. See
Entrepreneurship, in mature-industry
firms
patterns of entry, post-entry performance,
and exit in, 49-52
resource-based view of, 18, 35
theory of, innovation and, 234-235
Firm performance, luck hypothesis of, 15-16
Firm strategy
balancing approaches to, 250-253
isolation errors and, 248t, 248-249
in popular strategic management litera-
ture, 249-250
Flamm, Kenneth, 81
Foods, processed, innovations in, 239
Ford, 182
Forecasting, technological. See Technological
forecasting
Foresight, 95, 129, 340
Frame breaking, 264
Framing effects, 43

Gates, Bill, 133, 135, 138, 143
GenCorp, and problems of fundamental
change, 193-194
General Electric Corporation, 80
incentive schemes of, 32-33
General Motors
framing problems of, 240
market losses by, 182-183
General Tire, 194
Good judgment, 101
Group mindset, fostering changes in,
108-109
Groupthink, as cause of organizational opti-
mism, 43-44, 263
Grove, Andrew, 133

Hayek, F.A., 72-73, 91n

Hazard rates, 52

Hewlett Packard, 86

innovation strategy of, 251

High-Tech Electronics International, study of
high- and low-creativity projects at,
118-123

Hindsight, 4, 95, 143

Hitachi Corporation, bootlegging practices
of, 28-29

Honda, 32, 182

Human judgment, 4

IBM, 31
ATM manufacture by, 51
case study of, 78-82
certainty/established asset effect and, 245
DOS transactions of, 131-143
business and technological blunders re-
lating to, 132-133
local rationality and, 134-143
personal computer manufactured by,
86-87
RISC technology and, 84-85
IBM 360 Series, case history of, 82-84
Illusions of control, 41
Improvisation, 309
Incentives, technological innovation and,
32-34
Imperfect explorers, 54
Inertia, 172, 262
dominant designs and, 174
organizational, 170-173, 174
Information processors, 54
Initiative, 307
Innovation, 136, 204. See also Technological
innovation
Innovation biases. See Decision biases
Innovative thinking, 117
Innovative yield, xi
Inside view, 44
Insight, 307
Institute for Research on Learning, 100-101
Intel Corporation, IBM transactions with,
132
Intelligence, individual versus group, 101
Interaction analysis, 103
Internal rate of return, for evaluating pro-
jects, 27
Intuition, 101
pump, 108
Investment, inadequacy of, 182-183
Investment decision, 21
Irrationalities, 42
Isolation errors, 240-244
bold forecasting, 243-244
multilevel decision-making, 242-243
relative risk aversion biases due to, 246t,
246-248
temporal and cross-divisional risk pooling,
241-242
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Jobs, Steven, 86, 89-90

Kay, Alan, 90
Know-how, 101
Knowledge, 8, 72, 130
individual versus group, 100t, 100-101
public good nature of, 173
spillover, 173
structure of, 72-75

Lamarckian Carlyles, xi
Lamarckism, xi
Latent opportunities, 219
Leadership
balance and timing of roles of, 296f,
296-301
in cochlear implant program, 282, 283f,
284, 287, 288f, 290-291
defined, 284
role in innovation, 284-291, 301-303
in therapeutic apheresis program, 281-282,
283f, 287, 288f, 289-291
types of roles in, 284-285, 286f
relationships among, 290-291
Leadership Through Quality, 103
Leapfrogging, 218
Learning, x, xiv, 7, 8, 42, 52, 57-58, 306
adaptive, 53
decision biases and, 52-54
from mistakes, 29
minetic, 174
organizational. See Organizational learning
trial-and-error
defined, 279
in technological innovation, 279-280
Learning curve, studies of, 168
Loasby, Brian, 83
Loci of experimentation, 320
Lotus Corporation, 141
Lowe, William, 86, 134, 137-138
Luck, 3, 14, 15

Macintosh computer, 90, 141

MacKay, Donald, 72-73

Management. See also Top management team
cognitive function of, 76
in theory of technological innovation, 6
total quality, 102-103

Managerial ideology, 327

Manufacturing, patterns of entry, post-entry

performance, and exit in, 49-52

365

Market analysis, for photocopiers, 97-98
Market perception, 76
Marketing research. See also Research and
development
anthropological approach to, 103
changing game of, 95-110
and collaboration with corporations, 99
informal communications and, 102
interaction analysis and, 103
for new product development, methods
for, 221-224, 222t
methods, 215
oversight, foresight, and hindsight in, 95
priorities in, 32
quality listening and, 102-103
for radically new products, methods for,
224t, 224-226
and reframing world, 104-109
by changing mental models, 105-107
by fostering changes in group mindset,
108-109
by fostering organizational forgetting,
107-108
technological oversights and, 214-230
tools, 6
traditional relationship to corporation,
99-100
and working in fog, 95-99
Mauchly, John W., 79
McKenna,Regis, 133
Medical imaging industry, patterns of entry,
post-entry performance, and exit in,
51
Mental maps, 188
Mental models, changing, 105-107
Microprocessor, development of, 85-86
Microsoft Corporation, IBM’s DOS transac-
tions with, 131-133, 135. See also IBM,
DOS transactions of
Mindful alertness, 209
Mindlessness, 185
Mindset, group, fostering changes in,
108-109
Minnesota Innovation Research Program,
studies of, 281-282
Minnesota Mining & Manufacturing Corpo-
ration, 3, 21, 351, 352n-353n
bootlegging practices of, 28-29
innovation strategy of, 251
technological innovation by, 347-348
Minnesota Research Innovation Program,
leadership roles studied in, 286-287,
288f, 289f, 290
Misperceptions, 76-77, 77t
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Mistakes, 57
Mitsch, Ronald, 251
Money Machine Inc., 50
Monopoly power, 15
Motivation
during downsizing, 122
environmental determinants of. See Envi-
ronmental determinants of work mo-
tivation, creativity, and innovation
to innovate, 114-115
intrinsic versus extrinsic, 113
Motorola, innovation strategy of, 251
Myers, Mark, 100

n-armed bandit problem, 171

National Cash Register
ATM manufacture by, 51
certainty/established asset effect and, 245

NCR. See National Cash Register

NEC, 140

Nelson-Winter framework, 75-76

Net present value, for evaluating projects, 27

Olsen, Ken, 87-88, 89
Operational perception, 76
Optical lithography
data and methodology for study of,
165-166
defining limits of, 154-158
complementary technologies and, 162
component performance and, 159-162
forecast errors regarding, 158-159
structure of debate about, 155-158
and user needs and capabilities, 159
evolution of, 151-153, 153f
predicted limits of, versus realized perfor-
mance, 147, 148f
process of, 151, 152f
technological forecasting applied to,
147-166. See also Technological fore-
casting
uses and types of, 151
Optimism
as decision bias, 41
organizational, groupthink as cause of,
44
in project evaluation, 44
Optimism hypothesis, 4445
Options, 31
Organization(s). see also Corporation(s);
Firm(s)
and ability to recognize opportunities,
76-78

as cognitive structures, 75-78
and economic structure of opportuni-
ties, 88-90
culture and, 326-327
definitions of, 187
fostering forgetting by, 107-108
perceptual abilities of, 76
Organizational behavior
knowledge-centered view of, 54-57
psychological assumptions versus ratio-
nality and, 4243
Organizational entrepreneurship. See Entre-
preneurship
Organizationl innovation, 112
Organizational learning, 167-180, 187
administrative capabilities and, 169-170
codification of, problems with, 170
collective discovery and, 175
collective inertia and, 174
as collective wisdom, 173-174
competency traps in, 172
conclusions about, 177-178
conditions for, 306-324
effect of successes and failures on, 56-58
as facilitator of new insights and knowl-
edge, 168-169
false, 168
inertia and, 170-173
framework for, 307-308
innovation and, according to conventional
wisdom, mature-industry innova-
tions, and Minnesota study, 191t
levels of aggregation and, 175-177
n-armed bandit problem and, 171
need for unlearning of, 170-171
political structures and, 173
positive feedback cascades in, 177
and suppression of discovery, 171-172
technological innovation and, 279-305
as wisdom, 168
Organizational perception, 71
Organizational responsiveness
and CEO experience with reorientation,
265-267
CEO succession and, 265
and executive team working context,
266-267
firm size and, 267
and heterogeneous versus homogeneous
top management teams, 262-264
study of
discussion of, 273-275, 275t
methods for, 267-270
results of, 270-273, 271t, 272t
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top management turnover and,
264-265
Outcomes, 3
aggregate, 5
Qutside view, 44
Overconfidence, 41
Oversights, 95, 129, 340
by commission, 23
by omission, 23

Paradigms, 78
Pasteur, Louis, 348
Path dependency, 4, 57
Penalties, 24
Personal capitalism, 88
Personal computers
case history of, 85-88
development of, 36n
IBM’s loss of market leadership in, 131. See
also IBM, DOS transactions of
Xerox Corporation and, 96
Photocopiers
digital, 107
early market analysis of and barriers to,
97-98
Plans, 309
Playfulness, 171
Post-it notes, 347-348, 349, 350
Predictability, improving, 29-30
Predictive validity, 25, 29
Preparadigmatic structure, 78
Problem sensing, 183
Process, xiv
Products, new, 215, 216
customer orientation and, 216
development of, 215-221
lack of market success for, 214-215
literature on successes and failures of,
217-220
Products, finished, xiv
Prospect theory, 43

Radical innovation, 96, 108, 233

Radical transformations, 260

RCA Corporation, 3, 20, 36n, 80

Reality, 188

Reflective practioners, 109, 110

Remington Rand, 79, 80

Reorientation, 261

Research, marketing. See Marketing research

367

Research and development
downsizing in, impact on work environ-
ment for creativity and innovation,
118-123
effectiveness of, 35n
optimism and, 44
organizational receptiveness and, 76
Research methods, 221
Research tools, 224
Return on investment, for evaluating suc-
cess, 27
Reynolds, A. William, 193-194
RISC chips, 3, 21
RISC technology, case history of, 84-85
Risk aversion, 253
capital asset pricing model of, 241
inconsistent
in biased decision-making, 240-241
established assets and, 241
portfolio selection model of, 241-242
prospect model of, 242
versus risk taking, 24-27
Risk-oriented thinking, 111
Risk taking, 117, 319
experimentation and, 319-320
military, 313-314
C3in, 314-315
prospect theory of, 43
Role(s)
defined, 285
leadership, 284-290, 285f, 288f, 289f. See
also Leadership; Top management
team
Ruskin, John, 110

Sanyo Corporation, 140
Schon, Don, 109
Schumpeter, J.A., 141
Schumpeter’s theory of innovation, 233
Schumpeterian economics, x, 54, 58
Selection criteria, 29
Self-renewal through innovation, 182
Sequential hurdles, 32
Serendipity, 56
Semiconductor industry
innovation in, 239
patterns of entry, post-entry performance,
and exit in, 51
Sin of commission, 217
Sin of omission, 217
Slack resources, 186
SmithKline Beecham PLC, 32
Sony Corporation, 3, 20-21
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Sony Walkman, innovation in development
of, 350
Sperry Rand, 80
Steel industry, market shift and, 192-193
Strategic criteria, 198
“Stickiness,” 23
Stucky, Susan, 100
Sun Microsystems, 3, 21
RISC technology and, 85
Superstitious learning, 168
Switching costs, 239
Synthesis, cumulative, 348-349
Systematic biases, 308

Team heterogeneity, 263
“Tech”
brief history of, 328
bringing culture to life in, 333-335
creating a codex for, 331-333
and design of innovative organization,
328-331
living with culture of, 335-339
Technological change, 15, 21
in large firms, 184-186
role of incentives in, 32-34
Technological choice, 2040
biases in. See Decision biases
boundaries of, 129-146
constructionist approach to, 131-132
IBM as example of. See IBM, DOS trans-
actions of
ex-ante versus post-ante criteria for, 28
false negatives and false positives in,
23-29
foresight in, 175-177
improving predictability in, 29-30
judgmental processes and cognitive biases
and, 23-24
learning from mistakes in, 29-30
market-pull hypothesis of, 22
model for, 27-29
net present value and internal rate of re-
turn and, 27
oversights in. See Technological over-
sight
selection decision and outcomes in, 24-27,
25f, 26f
technological, economic, and institutional
perspectives on, 22-23
technology-push hypothesis of, 22
trade-offs between errors in, 30-32
Technological discontinuity, 261

Technological forecasting
bold, 247
isolation errors and, 243-244
in optical lithography, 147-166
technology life cycle as guide to, 147. See
also Technological life cycle
Technological foresight, 3, 21
inevitability of, 345
Technological innovation, xiv, 3-9. See also
Experimentation
beating the odds in, 351-352
bureaucracy and, 325-326
case study of applied theories of, 325-342
challenges to developing theories of, 3-5
complexity, 4-5
constraints, 4
contingency, 4
uncertainty, 3—4
competency-destroying, decision biases
and. See Decision biases, theory of
defined, 112
developing theories of, 5-7
by learning to flip coins, 5
by reducing constraints, 6
role of learning in, 7-8
role of top management in, 6-7
by tailoring fits, 5-6
displacement effects of, 141
downsizing and. See Downsizing
environmental determinants of. See Envi-
ronmental determinants of work mo-
tivation, creativity, and innovation
at individual versus organizational level,
186
in large firms, 184-186, 185f, 255n-256n
leadership roles in, 284-290, 285f, 288f,
289f
balance and timing of, 296f, 296-300
learning and, 279-305. See also Cochlear
implant program; Therapeutic
apheresis program
ambiguity and uncertainty and, 279-280
concluding discussion about, 300-303
introduction to, 279-281
luck hypothesis of, 13-19
objections to, 16-17
rejection of, 17-18
in mature-industry firms, 181-183
barriers to, 183-186
building technological entrepreneurship
into, 204-206
firm culture and, 206-208
revival of, 199-204
motivation for, 114-115
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necessary conditions for, 307
observed behaviors of leaders in,
281-291
Minnesota Innovation Research Pro-
gram studies of, 281-282
opportunity costs of, 172-173
options value and, 349
organizational
individual creativity in, 112-113
model of, 112-116
and organizational administrative capabil-
ities, 169-170
organizational downsizing and, 111
past learning and, 168-169
radical
by de novo firms, 239-240
in small versus large firms, 233-234
Schumpeter’s theory of, 233
as shapers versus responders to market,
130-131
skills in management of, 115
system change and, 207-208
in technological world, 347-348
top management behavior during process
of, 280-281
top management involvement in, 282,
283f, 284
top management turnover and, 264-265
towards a theory of, 345-354
challenges to, 345-346, 346f
components of, 346, 347f
serendipity in, 348-351
Type I and I errors and, 300-303
University of Minnesota research project
on, 190, 191t
Technological life cycle
dominant design and, 149-151
as forecasting tool, limitations of, 147-149,
150-151, 163-164
schematic of, 149, 150f
Technological outcomes, 3
Technological oversight, 3, 20-21, 175-177
class 1 (for radically new products), 216
reasons for, 217-219
class 2 (for missed new product opportu-
nities), 216-217, 217t
reasons for, 219-220
conclusions about, 227-228
versus foresight, 132
inevitability of, 345
minimizing, 214-230
organizational correction of, 260-261
Technological communities, 42
Technological paradigms, 42

369

Technological tragectory, 140, 169
Technology, production, changes in,
196-199
Therapeutic apheresis program
innovation leadership in, 281-282, 283f,
287, 288f, 289-291
leadership in, joint venture agreement
and, 293-296, 294t
Minnesota Innovation Research Program
study of, 281-282
3M Corporation. See Minnesota Mining &
Manufacturing Corporation
Timing, 296
Tire industry, changes affecting, 193-195
Top management team. See also Leadership
hetereogeneous versus homogeneous, and
organizational responsiveness to envi-
ronmental shock, 262-264
role in innovation, 282, 283f, 284
during technological innovation process,
280-281
Toshiba Corporation, 140
Total quality management, 102-103
Toyota, 182
Trade-offs, x, 34
Trajectories, 3, 95
technological, 6, 23
Treatment effect, 30
Trial-and-error learning, 279

UNIVAC, 79

Uncertainty, 21, 279

Unexamined assumptions, 188

University of Minnesota Innovation Re-
search Project, 190, 191t

Unlearning, 6, 171

Useful fictions, 309

Usselman, Steven, 81

Variation-selection-retention, xi
Darwinian, xi
von Neumann, John, 79

Watson, Thomas, Jr., 80, 136

Watson, Thomas, Sr., 83, 137

Weinberger, Caspar, 322n

“White elephants,” 26

Wisdom, 6, 168

Work environment, during organizational
change, creativity and innovation
and, 118
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Work Environment Inventory, 116-117
Wozniak, Stephen, 86, 89

Xerography
development of, 36n
invention of, 97

Xerox Corporation, 3, 20, 140, 256n
distributed computing and, 96
innovation strategy of, 252-253
Leadership Through Quality program of,

103
oversights of, 95-99
research-corporation relations at, 99-101
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