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The general problem is that there does not appear to be consensus on the

form(s) that non-technological innovation can take.

The specific problem is that the A-U model, which guides innovators and
researchers (Teece, 1986; Akiike, 2013), does not include forms of non-

technological innovation that are generally accepted by experts (OECD, 2018).

These new forms of innovation have been shown to produce returns that are
four times larger, and far more sustainable, than traditional product/process

innovation (Lindgart, Reeves, Stalk, & Deimler, 2009).
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What is the consensus of an expert panel of innovators and
researchers on the form(s) of innovation that were used by
competitors to establish market leadership over the historical
lifecycle of a technology industry?
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Qualitative e-Delphi process, using an analytical hierarchical

process (AHP) decision model, based on 45 years of historical
industry results (1975 - 2020).

Build consensus on market share leaders, forms of innovation
considered, and form used by each market share leader

Saaty (1980)
Linstone & Turoff (1975)
Dalkey & Helmer (1963)




* 45 years U.S. PC market share data

* Multiple data sources/sets

Cross-validated, filled, and smoothed

IDC
Gartner

U.S. PC market share 1980 — 1982 (Steffens, 1994) AR saduest
U.S. PC market share 1980 — 1998 (Narayandas & Rangan, 1996; Rivken,

Porter, & Nabavi, 1999)

U.S. PC market share 1975 — 1981 (Reimer, 2005)
U.S PC market share 1994 — 2008 (Rivken, 2010)

U.S. PC market share 2013 — 2010 (Gartner Group, 2020a)
Worldwide PC market share 2013 — 2020 (Gartner Group, 2020b)




Panel 20+ experts (Ludwig, 1997; Hsu & Sandford, 2007)

Experts 1in the technology industry with an understanding of the
evolution of the PC industry

Purposeful selection based on response to an electronic
LinkedIn (social media) invitation

LinkedIn profiles reviewed for industry experience
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Expert Panel Recruiting

LinkedIn: 660 million members, 200 countries

Step 1

50% College educated Americans

LinkedIn Post

}
Experience
P Step 3
Screen
| Expert Panel Phase 1 validate Phase 2 calculate
Participant Survey consensus Survey consensus
Step 2

Experience % T% %
Screen % —>%/—

Linkedlln email ————— 2,613 15t level connections % % %\ {/
1.4 million 2" level connections |
Diverse industries/segments
20+ years in technology
Tran (2020)

Zhang & Vucetic (2016)
Huang, Tunkelang, & Karahalios (2014)
Unkelos-Shpigel, Sherman, & Hadar (2015)




* 30 “verified” experts

e Two rounds
— Phase 1: Forms of innovation
— Phase 2: Market leadem’\

— Calculate consensus

* Panel target: 20 experts
— Phase 1: 30 experts
— Phase 2: 24 start => 19 end

— Question fatigue vs. round fatigue

* Independent judgments

Phase 1

question 1
question 2

Phase 2

Altair
AST/Tandy
Apple 1
IBM
Commodore
Apple 2
Packard Bell
Compaq
Dell

HP

Lenovo

Participation
30
27

24
23
23
23
19
20
18
19
19
19
19



Forms of Innovation

Marketing Organizational

Product Process

Consistent with 3™ Edition Oslow Manual (OECD, 2005)




PC Industry Market Share Leaders 1975 to 2019

U.S. units sold
1975 1981- || 1883- 1986; 1992 2000- | 2009-
75 1977-80 a0 o0 1989; 1997 92 1994-95 1996-99 08 19 201312
: Packard Bell
Altair ASTfTandW Apple| IBM [Commodorg| Apple ac(NI; ) = Compag|| Dell HP  ||lLenovo™

“worldwide

Market shars data. Mumbers ars based on results reported publicly by International mm‘DurEraﬁcln ({IDCY, Bartner Group, and Ars Technica

Please rate the importance of the form of innovation in establishing market leadership for AST/Tandy

in 1977
not VETY
important important
Product innovation
a 1 (changes in product O O O O O O O O O

produced)

Process innovation
a, (changes in O @) O O @) O @) @) @)

production process)

Marketing innovation

as (changes in O O O O O ©) ©) ©) ©)

marketing mix)

_C}rganiz_at[onal Likert Scale 1..9
a4 innovation (changes @) O O O O @) @) @) @)

in structure /
operation of

organization) ;= |jUdgmentik_jUdgmentjk| +1

What is your confidence level in these rankings?

Saaty Scale 1..9 (pairwise)

not very
confident confident

confidencelevel O O O O O O O 0O 0O pairwise

While a market leader, did the focus of innovation by this company change?

ordinal scale



Saaty (1980)
Bunruamkaew (2012)
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Apple

Geometric Mean
Arithmatic Mean

a8y

a8z

1

sum

Xy

X3

Product

8.26
8.35

a, = a,

1.00
0.21
0.43

0.18
1.82

X1
0.55
0.12
0.23
0.10
1.00

3.76

Process

4.50
3.22

a,->ayg

4.76
1.00
342

0.58
9.75

Xz
049
0.10
0.35
0.06
1.00

1.34

1981- 1982

Marketing

6.91
7.39

a,->a,

2.34
0.29
1.00

0.24
3.88

0.60
0.08
0.26
0.06
1.00

4.50

Organizational
3.76
4.65

a,->ay
-242

5.50
174
4.16

1.00
1240

0.44
0.14
0.34
0.08
1.00

a,->a,
0.74

mean
052
0.11
0.29
0.07

RI
CR

a;->a,

3.16

consistency
4.07
4.04
4.06
4.05

0.02
0.90
0.02

4 forms innovation
11 market leaders
45 years



Geometric Mean
Altair

AST fTandy
Apple 1

1BM
Commodore
Apple 2
Packard Bell
Compag
Dell

HP

Lenovo

Pairwise Analysis
Altair
ASTTandy
Apple 1

1B
Commodore
Apple 2
Packard Bell
Compag
Dell

HP

Lenovo

Period
1975 - 1976
1977 - 1980
1981 - 1982

1983 - 1988, 1990
1986, 1989, 1991
1992 - 1993
1994 - 1995
1996 - 1999
2000 - 2008
2009 - 2020
2013 - 2020

Period
1975 - 1976
1977 - 1980
1981 - 1982

1983 - 1988, 1990
1986, 1989, 1991
1992 - 1993
1994 - 1995
1996 - 1999
2000 - 2008
2009 - 2020
2013 - 2020

Product
7.60
6.78
8.20
6.15
6.18
7.57
4.62
6.39
5.39
5.21
5.56

Product
0.62
0.46
0.52
0.32
0.45
0.44
0.19
0.37
0.11
0.22
0.23

Process
3.15
4,45
4.50
5.53
4,49
5.00
5.56
5.65
7.59
5.02
5.37

Process
0.12
0.15
0.11
0.20
0.17
0.12
0.37
0.22
0.33
0.19
0.20

All vs. AIP

Marketing
3.90
5.99
691
6.15
317
J.08
5.14
6.09
7.90
555
647

Marketing
017
0.31
0.29
032
0.26
0.34
0.28
0.30
040
0.30
042

Forman & Peniwati (1997)

Organizational
2.25
2.68
3.76
5.29
3.89
4.63
4.21
4.39
6.12
5.50
4.85

Organizational
0.07
0.07
0.07
0.17
0.11
0.10
0.15
0.11
0.15
0.29
0.14

0.02
0.02
0.02
0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00

ratio scale



Innovators early

adopters
13.5%

majority

majority

1975 15978 1350

U.S. Census Bureau (2014, 2018)

2000

2011

2013

2016 2025
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Market Leadersh
Forms of Innovation vs. Lifecycle Stage
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Market Leadership
Forms of Innovation vs. Lifecycle Stage

! ! early | early — late ! !
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Year

Total
years
growth rate

Year

Professional & technical
Managers & administrators
Sales

Clerical

Craftsmen

Operatives

Laborers

Service

1982

1984
24.4
2
24%

1984
38.1
42.5
23.9
47.4
10.1
5.8
3.2
6.0

1589
37.3
3
11%

1989
344
61.8
355
66.8
15.2

9.6
6.6
9.8

19593
46.6
4
0%

19593
65.7
3.7
49.8
774
235
15.7
11.7
15.1

1997

1997
50.6
4
2%

1597
73.1
78.7
35.8
78.6
25.3
18.6
12.8
16.8

2001
53.5

1%

2001
78.9
280.4
277
73.6
29.9
19.5
13.7
23.3

Bureau of Labor Statistics (2005), Friedberg (2003), Hipple & Kosanovich (2003)

mid-point difference(s)

2003
55.5

2%

2003
73.7
80.8
29.7
73.5
1.9
21.5
15.7
27.5

mid-point
1997

mid-point
1988
1986
1993
1985

thd

gEE

distribution is not normal

2025



* Product, process, marketing, organizational innovation

* AHP decision model shows promise
— Reduce e-Delphi rounds

— Likert to pairwise
* Reduce comparisons [N(N-1)/2 vs. N]
* Eliminate inconsistency [a>b & b>c=>a>c]

» Zero value case [completely unimportant]

— Ratio results

 Diffusion not “normal” in sub-segments
* Product -> process innovation early-mid cycle (A-U model)

* Marketing/organizational innovation mid-late stage



hlgh diminishing diminishing

marginal value marginal effectiveness

process

lower price vs.
higher margin

innovation N

organizational

innovation

\

v

o AN |
g product (technological)
< innovation
>
@)
c
k=
G
o
D) marketing
E innovation
S /
low
Mantovani (2006)
Christensen (1997)
Utterback (1994)

Utterback & Abernathy (1975)

Expanded A-U Model

Innovation vs. market leadership




Utterback & Abernathy (1975) based on 567 commercial
innovations, 5 industries, 120 firms. Expand research to

additional products and industries to validate.

Examine all competitors to identify what forms of
innovation did not result in market leadership

Explore Rogers (1962, 2003) model within sub-segments
and specific demographic attributes in complex markets
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Standardize definition of business model innovation and test
against organizational innovation

Create tool to traverse social networks to measure demographic
diversity and research project fit (target)

Expand testing of Likert-pairwise technique
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Altair ‘ ‘ AST/Tandy
1975- 1976 1377- 1980
Product Process Marketing  Organizational Product Process Marketing  Organizational
Geometric Mean 7.60 315 3.90 2.25 Geometric Mean 6.78 a4s 5.99 2.68
Arithmatic Mean 7.83 3.79 4.88 3.17 Arithmatic Mean 6.96 4.83 6.26 3.43
a;-»a; a3->as a3->a, a;->as az-ray a3 - ay a,->a, a,->a; a,-Fa, a; = as a;->a, a;-Fa,
445 3.71 5.36 -0.74 0.90 1.65 234 0.80 411 -154 177 3.31
a az as EN a, a; ag a,
ay 1.00 5.45 4.71 6.36 a 1.00 3.34 1.80 5.11
az 0.18 100 0.57 1.50 a; 0.30 1.00 0.39 2.77
a3 0.21 1.74 1.00 2.65 ay 0.56 254 1.00 431
EH 0.16 0.53 0.38 Loo ER 0.20 0.36 0.23 1.00
sum 155 8.72 6.66 1130 sum 2.05 7.23 3.43 1319
Xy X X3 X mean consistency Xy Xz Hs Xa mean consistency
X 0.64 0.63 0.71 0.53 0.62 4.08 Xo 0.49 046 0.53 0.39 046 4.05
X 0.12 0.11 0.03 0.16 0.12 4.02 X, 0.15 0.14 0.12 0.21 0.15 4.06
X3 0.14 0.20 0.15 0.22 0.17 4.05 X, 0.27 0.35 0.29 0.33 031 4.04
%, 0.10 0.06 0.06 0.08 0.07 4.07 X, 010 0.05 0.07 0.08 0.07 1.07
1.00 1.00 1.00 100 :i: g:gf) 1.00 1.00 1.00 1.00 a 0.02
s s RI 0.90
CR 0.02
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Apple 1BM
1981- 1982 1983 - 1988, 1990
Product Process Marketing  Organizational Product Process Marketing  Organizational
Geometric Mean 8.26 450 6.91 3.76 Geometric Mean 6.15 553 6.15 5.29
Arithmatic Mean 8.35 5.22 7.39 4.65 Arithmatic Mean 6.57 6.04 6.57 5.96
a, -Fa, a,-Fay a,-ra, a; Fay a;->a, as-ra, a, - a; a,-ray a,-ra, a; - a; 8;-*a, 83->a,
3.76 1.34 4.50 -242 3.16 n.62 0.00 0.25 0.87
ER a; ER a ay a; ay ay
a; 1.00 4.76 2.34 3.50 ay 1.00 1.62 1.00 1.87
a; 0.21 1.00 0.29 1.74 a; 0.62 1.00 0.62 1.25
as 0.43 342 1.00 4.16 az 1.00 162 1.00 1.87
g 0.18 058 0.24 1.00 ag 0.54 0.80 0.54 1.00
sum 1.82 9.75 3.88 12.40 sum 3.15 5.05 3.15 5.98
Xy ¥z 3 g mean consistency Xy 2 X X mean consistency
Xy 0.55 049 0.60 0.44 052 4.07 X1 0.32 032 0.32 0.31 032 4.00
X 0.12 0.10 0.08 0.14 0.11 4.04 S 0.20 0.20 0.20 0.21 0.20 4.00
X3 0.23 0.35 0.26 0.34 0.29 4.06 X3 0.32 032 0.32 0.31 032 4.00
Xy 0.10 0.06 0.06 0.08 0.07 4.05 Xy 0.17 0.16 0.17 0.17 017 4.00
1.00 1.00 1.00 1.00 a 0.02 1.00 1.00 1.00 1.00 cl 0.00
Rl 0.50 RI 0.0
CR 0.02 CR 0.00

I[EMS Conference
March 16, 2021




Commodore Apple
1986, 1989, 1991 1992-1993
Product Process Marketing  Organizational Product Process Marketing  Organizational
Geometric Mean 6.18 449 5.17 3.69 Geometric Mean 7.57 5.00 7.08 4.63
Arithmatic Mean 6.47 4.89 5.68 4.37 Arithmatic Mean 7.85 5.60 7.40 5.20
a;->a; a;-*a; a;->a, a;-»ag a;->a, 83->a, a;-»a; a,->ag a;->a, a;->a; a;->a, 83-Fa,
1.70 1.01 2.50 -0.69 1.48 257 0.45 2.94 -2.08 0.36 2.45
ay ag ay ay a, ay a; a,
a; 1.00 2.70 2.01 3.50 ay 1.00 357 1.49 3.94
as 0.37 1.00 0.59 1.80 a; 0.28 1.00 0.32 1.36
ag 0.50 1.69 1.00 248 as 0.67 3.09 1.00 3.45
aq 0.29 056 0.40 1.00 ER 0.25 0.73 0.29 1.00
sum 2.15 5.94 4.01 8.78 sum 2.21 8.39 3.10 9.75
X1 X2 X X mean consistency X1 Xz X Xa mean consistency
Ky 0.46 045 0.50 0.40 045 4.03 Ky 0.45 043 0.48 0.40 044 4.02
Xz 0.17 0.17 0.15 0.20 0.17 4.01 X3 0.13 01z 0.10 0.14 0.12 4.01
X3 0.23 0.28 0.25 0.28 0.26 4.02 s 0.30 0.37 0.32 0.35 0.34 4.01
Xa 0.13 0.09 0.10 0.11 0.11 4.02 Xy 0.12 0.09 0.09 0.10 010 4.01
1.00 1.00 1.00 1.00 ] 0.01 1.00 1.00 1.00 1.00 a 0.00
Rl 0.90 Rl 0.90
CR 0.01 CR 0.01
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Packard Bell Compaq
1994 - 1995 1996-1999
Product Process Marketing  Organizational Product Process Marketing  Organizational
Geometric Mean 4.62 556 5.14 4.21 Geometric Mean 6.39 5.65 6.09 4.39
Arithmatic Mean 517 6.17 572 4,78 Arithmatic Mean 6.63 6.00 6.63 4.84
a,->a, a,->a; a,-ra, a; = a; a3-Fay a3-Fa, a,->ay a,-Fay ay-Fa, a;-F ag a;-Fa, A5-Fa,
-0.52 0.41 o042 1.35 0.93 1.26 1.70
a a2 xS R a az R s
a, 1.00 051 0.66 141 a 1.00 1.74 130 3.01
a; 1.94 1.00 142 2.35 as 0.57 1.00 0.70 2.26
as 1.52 070 1.00 1.93 ag 0.77 144 1.00 2.70
ag 0.71 043 052 1.00 ag 0.33 044 0.37 1.00
sum 5.18 2.64 3.60 6.68 sum 2.67 4.62 3.37 8.97
Xy Xz X Xa mean consistency Xy Xz X3 Xa mean consistency
Xy 0.19 0.15 0.18 0.21 0.1s 4.00 Xy 0.37 0.38 0.29 0.34 037 4.01
Xz 0.38 0.38 0.40 0.35 0.37 4.01 Xz 0.21 0.22 0.21 0.25 0.22 4.01
X3 0.29 0.27 0.28 0.29 0.28 4.00 X3 0.29 031 0.20 0.30 0.30 4.00
Xy 0.14 0.16 0.14 0.15 0.15 4.01 Xy 0.12 0.10 0.11 0.11 0.11 4.01
1.00 1.00 1.00 1.00 a 0.00 1.00 1.00 1.00 1.00 cl 0.00
Rl 0.90 Rl 0.90
CR 0.00 CR 0.00
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Packard Bell Compaq
1994 - 1995 1996-1999
Product Process Marketing  Organizational Product Process Marketing  Organizational
Geometric Mean 4.62 5.56 5.14 4.21 Geometric Mean 6.39 5.65 6.09 4.39
Arithmatic Mean 517 6.17 572 4,78 Arithmatic Mean 6.63 6.00 6.63 4.84
a,->a, a,->a; a,-ra, a; = a; a;->a, a3-Fa, a,->ay a,-Fay ay->a, a; > a; a;-Fa, A5-Fa,
-0.52 0.41 042 1.35 0.93 1.26 1.70
a a2 xS da a az R d
a, 1.00 051 0.66 141 ay 1.00 1.74 130 3.01
a; 1.94 1.00 1.42 2.35 as 0.57 1.00 0.70 2.26
as 1.52 0.70 1.00 1.93 ag 0.77 144 1.00 2.70
ay 0.71 043 052 1.00 ag 0.33 044 0.37 1.00
sum 5.18 2.64 3.60 6.68 sum 2.67 4.62 3.37 8.97
Xy Xz X Xa mean consistency Xy Xz X3 Xa mean consistency
Xy 0.19 0.15 0.18 0.21 0.1s 4.00 Xy 0.37 0.38 0.29 0.34 037 4.01
Xz 0.38 0.38 0.40 0.35 0.37 4.01 Xz 0.21 0.22 0.21 0.25 0.22 4.01
X3 0.29 0.27 0.28 0.29 0.28 4.00 X3 0.29 0.31 0.30 0.30 0.30 4.00
Xy 0.14 0.16 0.14 0.15 0.15 4.01 Xy 0.12 0.10 0.11 0.11 0.11 4.01
1.00 1.00 1.00 1.00 a 0.00 1.00 1.00 1.00 1.00 ] 0.00
Rl 0.90 Rl 0.90
CR 0.00 CR 0.00
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HP

Dell
2000 - 2008
Product Process Marketing  Organizational
Geometric Mean 3.59 739 7.90 6.12
Arithmatic Mean 6.11 7.79 811 6.47
a,->a, a,->a; a,->a, a;->a; a,->a, a3->a,
1.47 1.78
a, a; EN EN
ay 1.00 0.33 0.30 0.65
as 2.99 1.00 0.76 2.47
as 3.31 1.31 1.00 2.78
aa 1.53 041 0.36 1.00
sum 8.83 3.05 242 6.90
Xy Xz 1) Xa mean consistency
X1 0.11 011 0.12 0.09 0.11 4,01
X; 0.34 033 0.21 0.26 033 4,01
X3 0.37 043 0.41 0.40 040 4,01
Xy 0.17 0.13 0.15 0.14 0.15 4,01
1.00 1.00 1.00 1.00 ] 0.00
Rl 0.90
CR 0.00

Geometric Mean
Arithmatic Mean

ay
EH
EH
a4

sum

Xz

*s

Product

5.21
5.79

a,->a,

a4
1.00
0.84
1.34
1.29
4.47

Xa
0.22
0.19
0.30
0.29
1.00

Process
5.02
547

a,->a;
-0.34

a;
119
1.00
153
148
5.21

Xz
0.23
0.19
0.29
0.28
1.00

2009-20139

Marketing

5.55
6.05

a,->a,

as
0.75
0.65
1.00
0.95
3.35

0.22
0.19
0.30
0.28
1.00

Organizational

5.50
6.05

a, > a

8
0.78
0.67
1.05
1.00
3.50

0.22
0.19
0.30
0.29
1.00

a;->a,
-0.48

mean
0.22
0.19
0.30
0.29

RI
CR

a;->a,
0.05

consistency
4.00
4.00
4.00
4.00

0.00
0.0
0.00
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HP

Dell
2000 - 2008
Product Process Marketing  Organizational
Geometric Mean 5.59 7.59 7.90 6.12
Arithmatic Mean 6.11 7.79 8.11 6.47
a, Fa; a,-Fas a,-Fa, a; = as a;-Fa, a;-a,
-1.99 -2.31 -0.53 -0.31 1.78
8y L a3 3y
ay 1.00 0.33 0.30 0.65
a; 299 1.00 0.76 247
as 3.31 1.31 1.00 2.78
aq 1.53 041 0.36 1.00
sum 8.83 3.05 242 6.90
Xy Xz X X mean consistency
Ka 0.11 0.11 012 0.09 011 4.01
X; 0.34 0.33 0.31 0.36 0.33 4.01
A3 0.37 043 0.41 0.40 040 4.01
L. 0.17 0.13 0.15 0.14 0.15 4.01
1.00 1.00 1.00 1.00 a 0.00
Rl 0.90
CR 0.00

Geometric Mean
Arithmatic Mean

a
8
as
da
sUm

Ky
Xz
X3

Product

.21
5.79

ay -F ay

ay
1.00
0.84
1.34
1.29
4.47

Xz
0.22
0.19
0.30
0.29
1.00

019

Process
s.02
547

a,->a
-0.34

a8
1.19
1.00
153
148
521

X2
0.23
0.19
0.29
0.28
1.00

2009- 2019

Marketing

3.33
6.05

a,->a,

5]
0.75
0.65
1.00
0.95
3.35

0.22
0.19
0.30
0.28
1.00

Organizational

3.50
6.05

a; -F ag

dy
0.78
0.67
1.05
1.00
3.50

0.22
0.19
0.30
0.29
1.00

a;->a,
-0.48

mean
0.22
0.19
0.30
0.29

RI
CR

a;->a,
0.05

consistency
4.00
4.00
4.00
4.00

0.00
0.50
0.00
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Lenovo
Product Process Marketing  Organizational
Geometric Mean 5.56 537 6.47 4.85
Arithmatic Mean 5.95 6.05 6.79 5.26 )
a, - a, a,->a, a,->a, a; > as a;->a, ;- a,
0.19 -0.91 0.70 -1.10 0.51 1.62
ay as EN a,
ay 1.00 119 0.52 1.70
as 0.84 1.00 0.48 151
as 1.91 210 1.00 2.62
as 0.59 0.66 0.28 1.00
sum 4.34 496 2.38 6.83
X1 Xz X3 Xa mean consistency
X1 0.23 0.24 0.22 0.25 0.23 4.00
. 0.1% 0.20 0.20 0.22 0.20 4,00
X3 0.44 o042 042 0.38 042 4.01
Xa 0.14 013 0.16 0.15 014 4.01
1.00 1.00 1.00 1.00 a 0.00
Rl 0.90
CR 0.00
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ffusion Curves

Year 1984 1985 1986 1987 1988 1989 1993 1997 2000 2001 2002 2003 2007 2009 2010 2011 2012 2013 014 2015 2016 2017 2018 2019 2020
Households 8.2% ) : : 15.0%  229%  36.6% :gﬂ% 56.3% 61.8% 69.7%  741%  T75.6%  76.8%  78.9% ;:8% 851%  86.8%  89.3%
US Workers 16 .
Overall 24.4% ) ) | 37.3%  46.6% 50.6% 2 53.5% : 55.5%
8
Professional & technical B|I% ! ; 544%  BRT% 731% 78.9% 18.7%
Managers & administrators 5% 464 - 618%  73T%  T8TH 0w B04% { 80.8%
Clerical 47.4% : 3 S 66.8%  T774%  T78.6% o T3E% 73.5%
Craftsmen 10.1% 1 4.2 150%  235%  253% 29.9% ; 31.9%
Labarers 3.2% ] 6.6%  1L7%  12.8% ! 13.7% : 1 15.7%
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PC Market Share Data

U.S. PC Market Share

1975 - 2019

1975 1976 1977 1978
Acer - - - -
Altair 100.0% 130% 61% 3.3%
Apple - - 0.4% 9.1%
AST/Tandy - 60.8% 49.6%
Commodare - - 2.4% 9.9%
Compag - - - -
Dell - - - -
Gateway - - - -
HP - - - -
IBM/Lenovo - - - -
Microsoft - - - -
Osborne - - - -
Packard Bell (MEC) - - - -
Toshiba - - - -
Other 00% B70% 304% 281%
U.S. PC Market Share
1975 - 2019

1988 1989 1990 1931
Acer - - -
Altair - - - -
Apple 124% 107% 109% 13.8%
AST/Tandy 1.9% 1.7% 1.8% 2.7%
Commodore 175% 185% 136% 159%
Compag 6.0% 44% 458% 41%
Dell 0.9% 0.9% 1.0% 1.6%
Gateway - 0.2% 1.0%  25%
HP - - - -
IBM/Lenaovo 225% 169% 161% 14.1%
Microsoft - - -
Osborne - - -
Packard Bell (NEC) - 3.3% 39% 47%
Toshiba - - -
Other 39.0% 434% 472% 406%

1979

21.0%
48.1%
156.5%

15.58%

1892

13.2%
2.8%
9.6%
5.7%
3T7%
3.6%

1M1.7%

5.3%

44 4%

1950

29.3%
37.6%
15.8%

0.7%

16.7%

1993

13.4%
4.0%
2.3%
9.4%
4.8%
4.3%

13.0%

6.4%

42.4%

1981

41.0%
22.5%
10.6%

6.1%
5.0%

1.4%

13.4%

1894

11.5%
3.5%
0.3%
11.7%
4.2%
5.1%
2.4%
8.7%

14.3%

38.3%

1982

28.5%
10.1%
3.6%

4.6%
22.2%

8.2%

22.9%

1995

10.6%
2.3%
0.2%
10.8%
4.9%
5.1%
3.8%
7.9%

14.4%

40.0%

1983 1984

20.0%  19.0%
50% 40%
216% 324%
11% 25%

420% 39.5%

0.5% -

98% 26%

1996 1997
45% 38%

64% 41%
24% -

12.9% 16.0%
68% 93%
6.1% T1%
53% 66%
83% 8.7%

114% B8%

359% 357%

1985

18.0%
3.0%
32.8%
4.0%
0.0%

37.0%

52%

1998
3.0%

4.6%

16.7%
13.2%
8.4%
7.8%
8.2%

6.2%
1.4%

30.5%

1986

16.0%
258%
33.2%
58%
0.3%

32.5%

9.8%

1999
27%

32%

16.2%
169%
8.6%
6.4%
6.4%

52%
1.9%

336%

1987

27 4%

2000
23%

38%

16.7%
18.5%
8.7%
11.1%
54%

4.3%
23%

27.9%



PC Market Share Data

U.S. PC Market Share
1975 -2019

Acer

Altair

Apple
AST/Tandy
Commodore
Compag
Dell
Gateway
HP
IBM/Lenovo
Microsoft
Osborne
Packard Bell (NEC)
Toshiba

Other

U.S. PC Market Share
1975 - 2019

Acer

Altair

Apple
AST/Tandy
Commeodore
Compag
Dell
Gateway
HP
IBM/Lenovo
Microsoft
Osborne
Packard Bell (NEC)
Toshiba

Other

2000
23%

38%

15.7%
18.5%
8.7%
11.1%
54%

4.3%
23%

27.9%

2011
8%

%

22%

26%
7%

9%
17 %

2001
1.9%

3.8%

23.5%
7.4%
18.4%
5.5%

3.8%
2.8%

33.0%

2012
0%

1%

21%

27%
8%

7%
26%

2002
15%

3IT%

28.5%
60%
17.0%
56%

28%
34.9%

2013
0%

1%

22%

25%
10%

7%
24%

2003
1.1%

3.7%

NT%
5.6%
18.8%
4.9%

2.9%
314%

2014
0%

12%

24%

27%
11%

6%
20%

2004
0.7%

36%

34.9%
51%
20.6%
43%

31%
27.7%

2015
1%

13%

24%

28%
12%

5%
18%

2005
1.4%

44%

35 7%
6.1%
20.4%
3.6%

3.3%
251%

2016
1%

12%

25%

28%
14%

0%
199%

2008
24%

52%

32.8%

22.4%
42%

38%
29.2%

2017
2%

13%

26%
31%

13%
2%

14%

2007
6.0%

6.5%

29.1%

24.8%
4.4%

4.0%
252%

2018
3%

13%

27%
31%

15%
4%

8%

2008
93%

79%

29.4%

24.7%
4.1%

4.6%
20.0%

2019
2%

13%

28%
30%

15%
4%

8%

2008
12.1%

9.0%

255%

25.0%

8.1%
20.3%

2010
10.4%

10.5%

23.4%

24.8%

8.8%
22.1%



Recent Sales Results (Global)

Five Years Past Peak PC
Worldwide PC shipments from 2006 to 2016 (in million units)

Global PC shipments Q1 2009 to Q1 2020
(desktops, notebooks and workstations)

+14%  +7% +14%  +4% 0% 1%
‘ . . . ’ ‘ ‘ Shipments Year-on-year
(million) “Shipments ——Year-on-year growth change
3509 2534 | 354 100 - 40%
3165 3137 90 30%
. LA 287.7 80 -
269.7 - 20%
239.2 70 4 - |
60 - 1 5% - 10%
0 AT MHIT h e
40 - it ‘ﬂp “ a% | 1% 10%
30 - 8%
el 20%
10 -30%
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 0 i i 1 ]
@®O . Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 Q1 a1 a1
Writiscas Sourse: Gertien statista % 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Richter (2017) Kannan (2020)
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https://www.statista.com/chart/5241/global-pc-shipments-since-2008/
https://www.geekwire.com/2020/cloud-investments-position-microsoft-amazon-growth-despite-budget-delays-analysts-say/?mc_cid=4c86ac40d5&mc_eid=669ef7ff80

