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Abstract: Managing atechnical function is not the same as managing a
nontechnical business. Technical functions deal with creating or improving
something and providing operational groups with more predictable tasks. It
may be postulated that a technical manager should have different
characteristics from a non-technical manager.

Much of the literature dealing with studies related to engineers and
scientists focuses on the relationship between engineers and scientist's
academic achievement and job performance. We studied the characteristics
of chief executive officers with technical degrees, according to their career
path, size of the company that they manage, age, and the industry in which
they are involved. In addition, we will determine any significant differences
between chief executive officers who have technical degrees and those who
do not.
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ENGINEERS AND SCIENTISTS AS CHIEF EXECUTIVE OFFICERS

1. INTRODUCTION

Managing a technical function is not the same as managing a
nontechnical business. Technical functions deal with creating or
improving something and operational groups with more predictable
tasks{(?). It may be posfulated that, due to these factors, a
technical manager shauid have different charactariatiéﬁ from a
non—technical manager. Those characteristics include education,

career path, age, industry site and size of the company managed.

Much of the literature dealinékwith studies related to engineers
and scientists focusesvin the relatipnship between engineers and
scientist’ academic achievement aﬁd‘jmb performance (1,’4, by Ty
B, 10, 113. Dif?érent from them, we are going to study the
characteristics of chiéf exec&tive officers with technical
degrees, according to their career path, size of'the company
that they manage, age, and the industry in which their company
is involved. In addition, it wiil be determined if there is a
significant difference betwéea~the distribution of age, company
size, industry and caresr path of those chief executive officers

who have technical degrees and those who do not.

2. METHODDLOGY

To achieve our objective, we decided to analyze one thousand



chief executive officers listed in The Business Week special

issue on The Corporate Elite (12). We researched the
educational background of these chief executive officers and were
Aable to find education information on 864 of them. Those Bé&4

of the original 1000 were chosen for further study.

In the +irst stepyof our analysis, we looked at the educational
backgrounds of the chief executivé~of+icer5,ytheir carger paths;
the industries where theirycomganies are located, their ages, and
the size of their,cohpaniES in 1988‘s sales volume. Allydf this
in%ormatioﬁ was cdllected ’tﬁrqugh secondary data sourceé (2, 3,
- S3,12, 13, 14 and iS).kweAcategoEized the educational background
as: | |
1. Enginéering*Sciance(témhni:ai dégree)~

—Allkenéineering degrees

*Qgriculturé

-Architecture

~Biolﬂgy

~Chemistry |

~Bé§ﬁhysicé

48éography

-Geology

»~Industria1 Manageménﬁ

~Mathematics

~-Metallurgy

~Mining

-FPhysics

i)



I3

~Textiles

Business

-Accounting

-Banking

-Commerce
—Economics

~Finance

-Insurance
~International Trade
~Management
~-Marketing

-Retailing management

Legal
-Civil Law
~L.aw

-Prelegal

Other

—American Civilization
—Communications
~Education

~Foreign Affairs
vHiétory

~International Relations

~Journalism



1

~Language
“Fuliﬁical éciEnca
’*PsyChulmgy
'~80ciology

~Urban and Public Administration

We alsb identi{ied eight additianailﬁatagaries thét,repr25ent
CDmbithidns‘b% theyfb@r CétégQPiaéfabove.  These are:
5. Engineaﬁing*SCiehce/Businéésf
~6.’Enginaering48ciEncefLegal
T EhgiQEEring—Sciencethhew
8;*Buéiﬁé55 fLégal
9,’Busiheasf0ther
10. Legal/Other
11. Engineering~5¢iéﬁca'/BugineSS/Legal

12. Business/Legal /Other

A final additional category which takes into account those chief

éxécutive officers who do not have a high school diploma or an

undergraduate degree. We consider that a CED has a technical

degree if he/she has at least one Enginéering~science degree.
"Career path" was categorized as:
1. Technicals
—Engiﬁeeringf?é:hnical

'~Dperations



wPeructimn/Manm§acturinq

~Sales/Programming

NMontechnical

—Academician (non—-technical)
~Administration

~-Banking
-Broadcasting/Publishing
~Communications

-Contracts

-Corporate Lending
-Distribution

-~Entreprensur {inon~technical)
~Finance/Accounting

-Founder (non-technical)
~Hospital Management
~Insurance
—~Investment/Research & Trust
~Legal

—Méﬁégement/eeneral Man#gament
~Merchandising/Marketing
-Flanning

~Real Estate

~Real Estate Development
—Sales

-Security Service

~Strategic Flanning

(n



~Waste Management

3. Both technical and non-technical: It includes the chief

executive officers who have followed both career paths.

~The categories to identify the different industries where the
CEOs’ companies were located, were bhased in the classification
done in the article “"Executive Fay"(5). These categories

include:

1. High Tech:
-Asrospace.
~Electrical, Electronics
—-Instruments

~Office Equipment and Computers

2. Low Tech:
-Building Materials
~Chemicals .
*Cﬁgglamerates
-Containers % Packaging
~General & Special Hachiné§y
"Manufaﬁturing L Miscellanspus
-Stesl |

~Tire % Rubber ’ .

3. Transportation:

o>~



—-Airlines
-Railroads

~-Trucking

Consumer Froducts:

-Appliances % Home Furnishings

—-Automotive

—Heverages

-Drugs

~-Food Processing
—Leisure Time Industries
-Personal Care Products
~Textiles

;Apparel

—~Tobacco

Service:

—Food % Lodging

~Publishing, Radio % Television

-Retailing Food
-Retailing Nonfood

-Service Industries

Resources:
-Metal % Mining
—-Natural Resources (fuel)

-0il Serwvice Supply

~J



~Faper % Forest Products

7. Financial Serviﬁesz
—Banks % Bank Holding Companies
-Nonbank Financial

8. Telecommunicétians

?.. Utilities
The chief executive officers’ ages were categorized as:

1. Under 50
2. 50 to 59

‘3. Bver 59

The sizes of the companies were determined according to the sales

volume($) as fbllow:

1. Small Companies (sales under %1 billion)
2. Medium Companies ( 1 - 10 billion dollars)
3. Large Companies (sales over %10 billién)

To categorize the CEOs’ companies using this variable, we used

-

the sales volume($) at the end of 1988,

In all the different variables (except in education), an
additional category, labeled MISSING, was added to indicate

those values that we were unable to find.



To analyze the ﬁata, we first identified the overall data
characteristics, making frequency tables for esach of the
variables studied to identify the most relevant characteriétics.
After that, we cross-tabulated the education background of the
chief executive officers against sach of the other variables
{industry, company size, career path and age’ tm‘place the
distribution of the engiﬁaers in each of the different variableV
categories and compare them to each educational backgrounds.
Finally, we compared the diétribution of engineers and non~
engineers in fhé different industries, company sizes, and career

paths to study if any difference exist between these two

distributions. To do this we formed two groups. Group‘¥1

consisted of the chief executive officérs who have at least one
engineering;science background and Broup —~2 was formed of those
chief executive officers who do not have an engineering—aciénceV
background.

To make this comparison we hypothesized that there is no a
signi%icant difference bétween the two distributions. To test
this hyﬁgthesis a Chi~- square distribution was used at the 95%

significance level.

3. DATA ANALYSIS AND INTERPRETATION

3.1 OVERALL CHARACTERISTICS

a. EDUCATION

Looking at the =sducational background of the chief executive

S



mgrlV

ofticers, we found that 35.7% have an e%gineering-acience
background (235.6é% have engineering-science background only, 10.1%
have a combination of the technical background and a non-—-

technical background), and 40.2% have a business degreé. 20.7%

of the CEOs have more than Dné'degree. Among the multiple-degreed

CED’s, the most common combination is engineering-

‘science/business with 8.6%. 1.5% of the CEOs do not have a

~degree { see Figure #1).

FIGURE +1. CEO»' EDUCATION
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The total of the combined degreeé is as followsy ™

13.4% Other degrees
1.5% No degrees

35.?%:Engineering—ﬁcience‘deghees
121.1% Total

56.5% Buainesa degrees
14.0% Legal degrees

CEB’srwith,muitiple

Total is more than 100%'percén£ because

Figure #2 shows the

luded in the above figures.
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degrees are
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FRED

a. ENB-SCIENCE: -
Eng-Science . 221
Eng-Science/Bus - 74

Eng-Science/Legal &
Eng-Science/Other i

Eng-Science/Bus/Lleg 3

TOTAL ENG-SCIENCE. 308

c. LEBAL: .
Legal TR}
Legal/Dther -: 28
Business/legal -~ 26

Eng-Science/legal - &
Eng-Sc/Bus/tegal 3
‘Bus/Legal /Other~ .
TOTAL LEBAL®

TABLE ¥
COMBINED DEGREES

4

25.6
8.5
0.7
0.5
0.3
KCT% S

6.7
3.2
3.0
0.7
0.3
0.1
14,0

b, BUSINESS
Business
Eng-Science/Bus
Business/Other

-Business/Legal

Eng-Sc/Bus/Legal
Bus/Leg/Other

"TOTAL BUSINESS

"¢, OTHER:

Gther
Business/Other
Legal /Other
Eng-Science/Gther

~ Bus/Legal/Other

TOTAL OTHER

FRER

347

It

3t
2

488

46
It

8

116

1

40.2

8.6

4.3

3’0:
0!3
0.1

36.5

5.3
1.3
3.2
0.5

ot
134 .



INDUSTRY

b.

The majority of the top 1000 companies are in the Financial

{(18.3% and 16.4%

Service and Consumer Products Industries

Dther industries have the following percentages:
service (12.7%),

respectivelyl.

and high

utilities (12.3%),

(13.4%),

(see figure #3).

1ow tech

tech industries (11.9%)

INDUSTRY

-
-

FIGURE #3
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This shows that, of

#4) ‘.

CEOs' CAREER PATH

o
.

FIGURE #4

CAREER PATH
14

CAREER PATH

.

22.3% of the CEO’s have followed a purely £echnical path in

their careers, &3.4% have gone through a non—-technical path, and

14% have combined the two (see figure

the 964 CEQ’s 36.3% have had at least part of thetrfcaréers in

the technical area.
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COMPANY SIZE

d-

54.1% of the top 1000 companies are medium-sized (sales between

(sales bellow $1 billion),

$1 and $10 billion), 35.9% are small

(see figurs #5).

and 6.9% are large (sales above $10 billiomn)

-
»

FIGURE #5:

COMPANY SIZE
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(44.2%) ,

Bhly a low percentage

. o.27
i
MISSING VALUE

(38.8%).

CEOs’ AGES

*
»

FIGURE +#6
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Most of the CEDs are between 50 and S9 years old

followed by the over 59 category

(16.8%) are under 30 years old ( see Figube #6).
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' 3.2 OVERALL COMPARISONS OF THE EDUCATIONAL BACKBROUND VERSUS
" THE OTHER VARIABLES STUDIED

a. EDUCATION VS COMPANY SIZE

In table #2 we can see the distribution of the CED‘s in the

, diﬂF«Febent.ﬁft:‘ompany, SizZe6. o -

CweER
EDUCATION VS CONPANY. SIZE
" TOTAL PERCENTABE

EWCATION SMALL . MEDIW  LMGE  ISSING VML

Lo CFRER R .

~ ‘Business e 13T w2 24 Ly
Eng-Science . 221 . 84 Wb 21 0.5
legal 58 27 - 34 - 08 0.2
Other 4 2424 03 01
HORE THAN ONE DEBREE: - R o S
Eng-science/bus 74 - S AR % 7.t
Business/Other 37 = 1.9 41 01 . 02
Legal/Other 280 [.4 1.9 03 0.0
Business/Legal 26 0.7 2102 0.0
Eng-Science/leg & o 0.3 063 00 0.0
Eng-stience/other 4 0.0 0.3 S0 0.0
Eng-Sc/Bus/ley 3 0.0 0.2 0.1 0.0
Bus/Leg/Other 1 0.0 0.0 0.0 0.1
No High or Und 13 S 05 1.0 0.0 0.0
TOTAL Bo4 I .



iar

14.46% have an engineering—science education and wark in medium—
sized companies, compared to 22.2% who have a business;background
and work in medium— sized companies.

8.4% have an engineering-science degree and work in small-
sized companies, compared to 13.7% wﬁm have a business degree and
work in small-sized companies.

Of those chief executiVe m¥+ice}s who have more than one
degree, 3.9% have an engineering-science/business degree ana
wn;k in small-sized companies, 3.8% have an‘enginéering—
scienﬁe/business degree and work in medium—-sized companies. Only
0.7% of the CEOs have an enginsering—science/business degree and

- are work on large-sized companies.

b. EDUCATIDN VS CAREER PATH

The following table presents the career paths followed by the
CEO0's of the top 1000 companies.

33;3% of CEOs have a<business‘degree and have followed a
nontechnical career path, 6j0% have a legal deghee and have
tollowed a non-technical ca;eék‘path. 'Dnly 5.2% ot the CEOs have
an engineering-science degres and have followed a non—teéhniéal

carser path.



O

and

CAREER PATH

EDUCATION

'DNE DEGREE:
. Blisiness

Eng-Science

" Lega)

DBther

NORE THAN ONE DEGREE:

Eng-Science/Business
Business/Other
Legal /Dthes

. Business/Legal

Eng-Science/Legal

" Eng-Science/Other
-+ Eng-5c/Bus/leg
_ Bus/Leg/Other

~No High or Undergrad

technical career path.

TABLE 43
EDUCATION YS CAREER PATH
TOTAL PERCENTABE

TECHNICAL  NONTECH BOTH

FREQ

w28 3339
2t 146 52 5.7
58 0.2 80 0.5
4. 6.5 43 0.6
7 2.8 3.9 1.9
3 0.8 L1 0.3
iy 0.0 32 0.0
2 0.1 28 0
& 02 01 03
4 0.t 02 01 -
3 0.1 0.0 0.2
£ 0.0 6.t 0.0

13 0.1 1.0 0.3

non—technical career path.

17

 HISSING

0.1

‘ o.‘

0.0
V' 0.0
0.0

0.0
0.0

0.0

0.0

S 0.0

00
0.05'

P

Of those chief executive officers that have'mbre than one

degree, 3.9% have an engiheering—acience/business degree and a

With respect to technical career path, 14.6% of the CEOs
have an engineering-science degree and a technical career path,
compared to Z.8% have a business degree and a technical career

2.8% have an aengineering-science/business degree and a

S.7% of the CEDS have an enginearing-science dégree and both



caresr paths, compared to 3.%2% who have a business degres and

both career paths.

c. EDUCATION VS INDUSTRY

fThé‘fallowing table shows in which type of industry the CEO’s

studied are working.

TARLE B8
EDUCATION VS INDUSTRY
TOTAL PERCENTAGE

C} INDUSTRY .. HIGH TECH LOW TECH TRANSP CONSUMER SERVICE RESOURCE FIN SERV TELECOW UTILITIES - WISSING
EDUCATION. - i '
ONE DESREE:  FRER : S ~ : o ; :
Business W I A L 2 5.0 23 12 14 37 0.3
Eng-Science 21 .- X Le 05 25 2.2 3.7 0.5 0.6 &3 - 0.3
‘Legal 8 05 6l 05 08 1.3 0.5 L7 0.0 1.0 0.2
Other I - 0.2 03 0.0 L3 L5 0.0 1.5 0.2 0.2 0.0
HORE THAN OME DEGREE: TR o o B ;
Eng-Science/Bus 74 ‘ LA 2 ot 2.0 0.8 0.7 0.8 05 - 0.5 0.0
Business/other 37 0.5 05 0.2 0.5 0.9 0.2 0.9 0.0 0.3 0
Legal /Other 28 0.0 0.3 0.5 0.5 0.5 0.1 0.6 0.t 0.6 0.1
Business/legal 26 0.3 0.2 0.0 0.9 0.1 0.0 0.6 0.0 0.8 0.0
Eng-Sc/Legal b 0.0 01 0.0 0.1 0.1 0.1 0.0 0.1 0.0 0.1
Eng-5c/0ther '} ~ 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.0 0.4 0.0
Eng-Sc/Bus/Leg 3 ‘ 0.0 0l 0.0 - 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Bus/Leg/Other i ; 0.0 0.0 0.0 0.0 0,00 - 0.0 0.0 0.0 0.0 0.1
No High/Underg 13 o1 0.1 0.0 0.5 0.5 0.1 0.2 0.0 0.0 0.0
A

=0
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11.2% have a business degree and work in the financial service
industry, only O.5 % of 'CESS have an engineering—science degree
and work in this industry.

O+ those who have mors than one degree, 0.8% have an
engineering-science/business degree gnd'work in this indugtﬁy.

7.2% of the chief executive officers work in the consumer
products industry and have a business degree, compared to 2.5%
who have an engineering—science degree and work in this industrvy.

5.8% of the chief executive officers work in the high tech
industry and have an engineering-science degree, compared to 3.1%
who have a business degree and work in the high tech industry.

Five percent of the chief executive officers work in the
service industry and have a busiﬁess degfea, &DmpaPEd to 2,2% _
who have an engineering—science bacégbmund and work in this
industery.

4.9% ot the CEOs work in the low tech industhyfand have a
business background compared to 4.6% who have an engineering-
3cience background and work in tﬁe low tech industry.

4.@% of CEOs work in the utilities industﬁy and have an
gngineering-science background} compared to 3.7% that have a
business background and 1% that have a iegal background.

3.7% of CEOs work in the resource ind&stry and have an
engineering~-science background, compared to 2.3% who have a
business background and work in this industry.

1.4% of CEOs work in the telecommunications industry and

have a business degree compared to only O0.4% with engineering—



science background who wor k in this industry.
d. EDUCATIDN VS ABE

~Table #5 presents the distribution of the CEO’s age.

TABLE 15
EDUCATION VS AGE
TOTAL PERCENTAGE

.- hEE . UNDERS0 S0TD59  OVER 59 - MISSING

- EDUCATION B o o
ONE DEGREE . R
Business N7 : 5.8 19.8 e 0.2
Eng-Stience - 224 2.8 103 125 0.0
tegal 58 : 0.9 2.9 2.9, 0.0
Dther R , 1.4 2.0 2.0 0.0
MORE THAN ONE DEGREE: , -
Eng-sc/bus T4 E 2.4 5 27 0.0
Business/Other 37 1.6 1.6 1.0 0.0
Legal/Other 28 0.3 1.9 L0 0.0
Business/leq 26 09 1.4 07 0.0
Eng-sc/legal & 0.2 0.2 0.2 0.0

" Eng-sc/Other 4 0.0 0.2 0.2 0.0
Eng-sc/bus/leg 3 0.0 0.1 0.2 0.0
Bus/Leg/Other ‘ 0.1 0.0 0.0 0.0

No high or und 13 0.2 0.3 0.9 0.0
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Looking at the CEOs’ age distribution, we found that 19.8% of
them are between 50 and 959 years old and have a buﬁipess
background, compared to 10.3% who are in this age range and have
an engineering—science background.

i4.4% of CEDs are over 59 and have a business background.
cqmpared to 12.5% who are in this age range and have aﬂ
engineering-science background.

5.8% of CEOs are under 50 and have a business background,

compared to 2.8% who are in this age range and have a

engineering-science background.

3.3 DISTRIBUTION OF THE CHIEF EXECUTIVE OFFICERS OVER THE DIFFERENT

VARIABLES STUDIED BASED ON EDUCATIONAL BACKGROUND

Analyzing the education backgrounds of the chief executive
officers and their distribution in the different categories
studied {(company size, industry, career path, and age), we find

the following:

a. EDUCATION VS COMPANY SIZE

0F the 221 chief execuéivé officers with an engineering-
science background, 57% work in medium—sized companies, 33 % wb?k
in small-sized companies, and only 8B.1% work in large-sized

companies (see Table #6).

i

ot



Poaaw

TABLE #6
EDUCATION V5 COMPANY SIIE

 CONPANY SIZE - SHALL MEDIUM  LARGE MISSING
EDUCATION o ‘
ONE DEGREE: ;
Business 347 18(38) - 192(55.3) 21461 16(4.6)
Eng-Science 221 73(33) 1260570 1848.1)  4(L.B)
Legal 58 230397 29501 469 23.4

Other 4 21857 2145.7) 36,9 142.2)

" MORE THAN ONE DESREE: :
Eng-5c/Business 74 45.9) 334G bIB.1) 1.4

Bus/0ther 3 16143,2) . - 18(48.6)  1(2\D) 2{5.4)
. Legal/Other 28 1204290 13064 3. 0
Bus/Legal 26 - 812311 18(6%.2) S ¢
Eng-Sc/legal & 380 350 0 o
Eng-SC/Other 4 0 - 3| 125) 0
Eng-Sc/Bus/leg 3 0 - 2667 133.3) 0
. Bus/Leg/Other 1 O 0 1{100)
No high/under 13 4(30.8) 989.2) 0 0

The-ﬁmst common combinatimn’o¥'the degrees‘is the combination
of engineering-science with business. Seventy ?Qur chief
executive officers have that combination. Of them, 45.9% work in
small-sized :bmpaniea,k44.6% work in medium~sized cbmpanies,‘énd
8.1 % work ip;larga—si:ed companies.

Thirteen other chief executive pfficers have engineering-~
science degree combined with a deggee other than business, Six

CEOs have an eng-science/legal degree, S0% éf them work in small

<4



companies, and 50% in medium-sized companies. Four have an
engineering-science/other degree, 75% work in mediun-sized
companies, and 25% work in large-sized companies. Three BEDS
have an engineering-science/business/legal degree; of them 66.7%
work in medium-sized companies and 33.3% in lafga~aized
companies.

On the other H;nd, of the 3#? chief executive officers who have a
buéiness background, 55.3% work in medium—sized companies, 34%
work in small cbmpaniesg and b;i % work in large-sized companies
{see Table #35).

Fifty eight chief executive officers have a legal
background. 50% work in medium—sized companies, 39.7% work in
small-sized companies, and 6.9% work in large-sized companies.

Forty six chief executive officers have "other” background,
45.7% of them work in medium—-sized companies, 45.7% wo?k in
small-sized companies, and 6.5% work in laPQE*aizéd'companies.

OFf the 37 chief executive officers who have a combina£ion
kbusiness)ather background, 4B.&6% work in medium—sized companies,
43.2% wb;k in small-sized companies, and 2.7 % work in large—
sized companies.

Df the 28 chief executive officer who ha?e a legal/other
background, 46.4% work in medium-sized comﬁanies, 42.9% wor k iﬁ
small-sized companies, and 10.7% work in large-sized companies.

OF those 26 chief executive officer who have a
business/legal backgbound, 42.2% work in medium—sized companies,

23.1% work in small-sized companies, and 7.7% work in large-—



sized companies.

lLooking at this distribution, we see that there is a small
difference in the percentage of chief executive officers who work‘
in medium companies and have a business background and those who
work in this company size and have a engineering-science
background. The most significant difference is between those who
have an engineering-science background and work in medium—sized
companies and those who have an engineering-science/ business
background and work in this company.size«ﬁategary.

In small companies, there is also a small difference in the

percentage of chief executive officers with engineering~ science

backgrounds and business backgrounds, but these two are very
different from the chief executive officers who have engineerin@*
sciencexbusinesé backgrounds (45;9%) and the chief executive
officers withA“otheré béckgraund (45.7%), and also from those
chief executive officers who have a businass!iegél background
(23.1%) {see Table %éﬁ,

In large aompanies, the percentage of chief executive
Df{icarguwhb have engineéwing*science background is the same as
those who have engineering-science/business background (8.1%).
There is very little dif%erencé‘in the bercentage of chier
axecutive officers who have busina%g, legél, and "other"
backgrounds (6.1, 6.9 and 6.5% hespectively}. The greatest
difference that we can see is between the chief exscutive
officers who have a business/other background (2.7%) and those

who have engineering-scisnce/ business/legal backgrounds (33,3%),

b
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but this difference is due to the total numbers of chief

executives in each category. There ars 37 chief executives with

“business/other backgrounds and only 3 with enginesring—

science/business/legal backgrounds (sse Table #6).

We can also see that a great percentage in each educational
background category works in medium~-size companies, with the
exception of those chief executive officers who have engineering-
science/business background, most of whom work in Bﬁail—sized

companies.

b. EDUCATION VS INDUSTRY

With regspect to those CEOs who have an eng—scienca‘degree,
22.6% work in high tech industry, 19% in the utilities
industry; Only 1.8% work in the financial SEtvice industry and
1.8% work in thé*transportatiadfindustry (see table #7).

0+ those CEOs who have an engineering-science/bpﬁihess
degree the greétast‘numbahs (24.3%) work in low-tech ihdustry,
23% work in the consumer product industry, and 16.22 work in
high-tech industry. Only 1.4% work in the trénsportatimh
industry. | |

No CEOs with engineering-science/legal degree work in the
high—tech, transportationg financial service and utilities
industries, For these CEOs thefe is no prefersnce of industby
{see table #7). X |

For the CEDs who have an engineering*science/other degree,
the most commoﬁ industry to work in is the financial service

industry, with S0% of CEOs.

%}
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For the CEOs with engineéring~science/businassilegal degree,
the three most common industries to work in are low-tech,

telecommunication, and utilities industries which have 33.3%

each.
TABLE #7
EDUCATION VS INDUSTRY
INDUSTRY o HIGHTECH  LOWTECH TRANSP CONSUNER SERVICE. RESOURCE FIN SERV TELECOM UTILITIESHISSING
EDUCATION | '
ONE DEGREE FREQ(S) ; ; ;
Business  347(40.2) 0(7.8)  42012.1) 9(2.6)  62017.9) 43(12.4) 20(5.8) 97(28)  12(3.5) 32%.2) 3(0.%
Eng-science 221(25.6) 50(22.6) 40(18.1) A{1,8) 22(10) 19(B.6) 32(14.5) M1.B) 52,31 42019  3(1.4
~ © Llegal - SB(A.T) ARSI A B(I3.B) 11T AL 1S(25.9) 0 9155 2(3.4
—~ Other %53 204.3) 36,50 0 1102390 13(28.3) 0 0 13(28.3) 20430 2430 - 0
L} WORE THAN ONE DESREE V : T R A
" Eng-sc/bus  7418.6) 1206.2)  18(24.3) 1L 170230 S5(6.8) (8.1 %S AGM M4 0
~ Business/Other 37(4.3) 4(10.8)  4(10.8) 25.4) SU3.5) B8(21.8) 25 8261 0 IE.N 12D
Legal /0ther 28(3.2) 0 310.7)0 HIA3 A4 A3 103.6) SURY 1.8 SUTY) 1(3.8)
Business/Leg 26(3.0) CO3ILS 2 0 8(30.8) 13.8) 0 SUn: 0 M .0
Eng-sc/leg  6{0.7) 0 e 0 e 167 116 0 e 0 (6T
Eng-sc/Other  4(0.5) 0 -0 0 0. 1125) 0 2050 0 12 0
Eng-sc/bus/leg 3(0.3) 0 1333 0 0 0 0 0 10333 13I[II 0
Bus/Leg/Other  1¢0.1). 0o 0 0 0 0 0 0 0 0 1100}
No high sch/under 13(1.5) 1 in 0 430.8) 430.8) HT.TH 2154 0 0 0

'
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0Ff those chieft executivelo¥ficers with a business degree, 28%
work in the financial serviéa industry, 17.9% in the consumer
product industry. Oniy 2.6% work in the fransportation industry
(see Table #7).

For those that haye a legal degree the most common indQStry
to work in is the financial service industry with - 25.9% of
CEOs. The second most common is the service industry with 19% of
CEOs with legal degree. The least common industry to work in for
CEDs with legal degrees is low—tech industry, with only 1.7% ot
the CEOs with legal degrees (see Table #7).

For those CEOs with “other" degree the two most cammén
industries to work in are the Service and Financialyservice
industry with 28.3% of CE0s each. The second most common
industry for those CEDs with other degree is the consumer
products industry. There are no CE0s with "other" degree working
in the transportation or rescource industry.

0+ those CE0Os who have a business/other degree £he two most
common industries to work in are the service and financial
service industries with 21.6% each. The second most common
industry to work in for these CEOs is the consumer products
industry with 13.5%. No CEOs with business/other degree work in
the telecommunication industry (see Table #7).

For those CE0Os with a legal/other degree, the most common
industries to work in are the financial services industry and

the utilities industry, with 17.9% each. The second most common

29



industries are transportation, consumer products and service
industries, with 14.3% of CEOs with a legal/other degree.

For those with a business/legal degree, the most common
‘industéy to work is the consumer products industry with 30.8% of
the CEOS.;THE second mosﬁ common industry +for these CEOs is the
utilities industry,  with 26.7% of these CEO0s. No CEOs with &
business/ legal degree work in the transportation, resource, and
telecommunication industries (see Table #7).

For those with no degrees the most common industries to work
in are the consumer product industry and the service industry

with 30.8% each.

Looking at this distribution, - we can see that high-tech industry
is the mosticommon induétry to work in for the CEOs with
engineering-science dégrees {22.6%, but it is not as‘CDMmon 4or
CEOs with business (7.8%) and legal (6.9%) degrees. High-tech
industry is one of the 1éa§t common industries for CEDs with
*other" degree (4.3%).

Lo&*tech industhy is the most common industry to work in for
CeEOs with engineering-science/business degrees (24.3%), but it
is the least common for CEOs with legal degree (1.7%). FQP‘CEUS
with engineering-science degrees, this industry is the third
most common (18.1%) to work in.

The transportation industry is one of the most common
industries to work in for CEOs with legal/other degreeé (14.3%),
but the least common industry for CEOS with business (2.6%) ,

gngineering-science {(1.8%), engineering-sciencesbusiness (1.4%),
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and business/other (5.4%) degrees (ses Table #7).

The consumer products industry is the most common industery
to work in for CEOs with business/legal degrees (30.8%). This
industry is the second most common for CE0s with “"other" degree
(23.?%),iengineering—science{ husiness (23%), business degree
(17.9%), business/other (13.5%), and CEDs with legal/other
(14.3%) degrees {(see Table #7).

The service industry is the most common industry to wnrk fn
for- the CEOs with "other" degree (28.3), and CEDs with
business/other degrees (21.6%). This induétryfis the second most
common for CEOs with legal/other degrees (14.3%).

The resource industry is the 1east common industry to work
in for CEOs with business/other degrees (5.4%), and CEOs with
legal fother degrees (3.6%)Q Althaugh.this industry is not the
tirst or second‘ﬁast cCommnon to work in for any of the CEOs, 14.5%
of CEOs with engineering-science degree work in it as well as
8.1% of CEOs with engineering-science/business degréés.

The financial services industry is the most common industry
to work in for the CEOs with business (28%), legal (25.9%),
"other" (28.3%), and business/other (21.6%) degrees, but this
induétry is one of the least common industry tb work in for CEOs
with an engineering-science degree (1.8%) (see Table #7).

The telecommunication industry is the‘least common industry
to work in for CEDs with legal/other degrees (3.6%). There is
not a considerable percentage of CEOs with "other" background

working in this industey.
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The utilities industry is the most common industry to work
in for CEDs with legal /other degrees (17.9%), but it is thg
second most common(26.9%) for CEOs with buéin&ss/legal degree,
engineering~science/other (25%), engineering-science (19%), and

legal (15.5%) degrees. CEOs with no high school or undergraduate

education work mostly in the consumer and service industries

(30.8%) .

‘c. EDUCATION VS AGE

For CEOs with engineering~sciénce degrees the most common
age ‘is over 59 years old (48.9%) and the least common, as for
business. CEOs, is under Sc,yearslold;', S '; i R

CEGQ with engineeringfscience/busiﬁess degwees are mostly

:{4@;535 found in the age réhge 50 to 59, but least commonly found

under S0 years old (see table #8).

TABLE 48
EDUCATION VS AGE
AGE UNDER 50 S0 TO 59  OVER 59  KISSING
EDUCATION ‘ ‘ '
ONE DEGREE: ‘
Business 7 S0UAY 1T 120357 200.4)
Eng-Science 22 24(10.9)  89(40.3)  108(48.9) 0
Legal 58 8U13.8)  25(43.1)  25(43.1) 0
Other 44 120261 1730 17430 0
HORE THAN ONE DEGREE:
Eng-Sc/Bus 74 2002881 30040.5)  23(31.1) 0
Bus/Other n 1H37.8) 1ELe L3 0
« Leg/Other 28 S310.7) 1605710 9(32.1) 0
" Bus/legal 26 BI30.8)  12(46,2)  4(23.1) 0
Eng-Sc/leqal & 233 21333 2(33.3) 0
Eng-SC/Other 4 0 2(50) 2(50) 0
Eng-Sc/Bus/leg 3 0 1633 2066, 7} 0
- Bus/leg/Other 1 14100} ¢ 0. 0
No high/Underg 13 2(15. 8 3210 8615 0
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CEQOs with engineering-science/legal degrees are equally
found (33.3%) in the three age ranges studied. CEOs with

engineering-science/other degrees are equally found (50%) in the

age ranges 50 to 59 and over 59 years old (see Table #8).

CEOs with business degrees are mostly (49.3%) between 3J0 and 39
years old. These CEOs are least éammmnly (14.4%) under 350 years
old (see Table #8). | |

For CEOs with legal degrees the agé range between 306-59
years old and over 5? are eqgually common (43.1%}. These two age
banges are also the most cdmmon age ranges (3?%) for CEDS with
other degrees.

For the CEOs with legalfother degraas, the most common age
ranges is batwéen 50 and 5% years old (57.1%), and‘the least
common (10.7%) is under S0 yéarslold.

For CEOs with business/legal degrees most common age range
(46.2%) is between 50 and 59 yeaks ald, and the least common

(23.1%) is over SS9 years old.

This di%tributioﬁ shows us that the‘age range 350 to 59 years old
is the most common age range for almost all of the different
chiet Exéautive offiters;'except’?or the cﬁief‘executive officers
with engineering-science degrees whose most common age range was
over 39 years old. Even though this age range is not the most

common for the CEOs with engineering-science background, there is

a considerable percéntag& (45.3%) in this category, and this

il
.



percentage is not very different from the most common lagalfnthewv
degres (57.1%) and business degree (49.3%).

The,agé range under 50 is the least common of almost all of
the different CEOs backgrgundé;fexcept for CEOs with

business/other degree (37.8%) and CEOs with business/legal degree

{30.8%). - =

d. EDUCATIQN VS CAREER PATH

For CEBs with éﬁginEEPing—%ciehca‘degrees, techgiﬁal carget
path is the-most commchv(ﬁ?%), bbth career paths as well as non—
techhical are least cnmmbn,?mrftheée CEOs (22.2% and 20.4%

respectively) (see Tablé #95,

CTABLE 89

* EDUCATION VS CAREER PATH

‘ CAREER PATH
EDUCATION SIS U ‘ ‘
{INE DEBREE: TECHNICAL  NONTECH  BOTH - HISSING
Business A7 . 24(6,9)  288(83)  34(%.8)  1{0.3)
Eng-Science 221 126{37) 15020, 49022.2) 1(0.9)
Legal s 284 52(89.7)  4(6.9) 0
Dther % 48T ITB0H 5010.9) 0
HOREE THAN ONE DEGREE: - ~ ,
Eng-Sc/Bus 74 (32,8 340459 16(21.8) 0
Bus/Other 3 48,9 20 38.1) 0
Legal/Other 28 0 28(100} ) 0
Bus/Legal 2 1(3.8) 24(92.3)  143.B) 0
Eng-Sc/legal & 203331 10167 3(50) 0
Eng-SC/Other 4 1(25) 2(50) 1(25) 0
Eng-SC/Bus/leg 3 1033.3) 0 20667 0
Bus/Leg/Other 1 0 1100} 0 0
No high or uad 13 17,7 969,20 3B 0
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A non~technical career path is the most common (435.9%)
carser path for CEds with an engineering—scienca/bu%iness
degrees. The least common (21.6%) career paths for these CEOs to
follow are both career paths.

0f the CEOs with an emgiqeering—science/legal degrees 00%
followed both career paths‘énd only 16.7% followed a non-
technical career path.

None of the CEDs with an engineering—scieﬁcé/business!legal
degree followed a nontechnical career path and &6.7% followed

both career paths.

Non—technical career path is the mostrcommdn {83%) career path
for CEOs with a business degree. Technical career path is least

common (&.9%) for these (CEOs (see Table #7).

For CEOs with a legal degree'a nonwtechnical career path is
the most common - (89.7%), both career paths as well as technical
career path are least common (6.9% and 3.4% respectively).

For CEOs with "other" degree a non~teﬁhnical career path is
the most common (80.4%). Technical career path is the least
common(B8.7%) for these CEOs.

For CEOs with business/other degrees the most common career

‘path to follow is a non—technical career path (7¥3%). Following

both career paths is least common (8.1%) for these CEOs.
All CEOs with legal/other degrees followed a non—technical

career paths. 0f the CEOs with business/legal degrees, 92.3%



tollowed a non—technical career path and only‘B.B% followed a
technical career path.

3f those CEOs with no high school or undergraauate
education, &%.2% FDIlQQed a nontechnical career path énd 23.1%
followed both career paths.

We can see that tﬁe nontechnical career path was the most
common career path for CEOs to follow, except for the CEOs with
engineering~science degrees, of whom only 20.4% fallowed this
career path. .

A technical career path alone is the most common (57%) for
CEOs with engineering-science degreeé, although this career path
ié not the most common for'CEUﬁ with én engineering~st16n;ef
business degree. 'Still, a considerable percéntage (32.4%) of
them followed this career path;'The technical career path is
least commw; (6.9%) fér CEOs with»only businessydegnéés (see

Table #9).

3.4 DISTRIBUTION OF CHIEF EXECUTIVE OFFICERS WITH A SPECIFIC

EDUCATION AND INDUSTRY WITH RESPECT TO THE OTHER VARIABLES

In this section the two or three most common industries to each

educational background are studied.

0f those CEOs who have an engineering-science degree and are in

high—-tech industry, 52% work in medium-sized companies, 34% have
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a technical degree and 42% are over 59 vears oldy; 38% are
between 50 and 59 years old.

O+ those LEUs with an engineering-science degree working in
the utilities industry, 50% are working in medium-sized
companies, 646.7% have a technical degrea and only 14.3% have a
non—-technical degres, 594.8% are over 959 years old and only 92.5%
are~unaer SQ years old,

Of those CEOs with en@inaeging~s¢ianca background in the
low—tech imdustry, 75% are working in medium-sized companies,more

than hal+ (32.3%%) have a technical career path, and 22.5% have

-both career paths, 47.5% are over 59 yeérs old {(see Tables #10,

11 and 12 in the appendix).

Of those CEOs with an engineering-science/business éducation
Qgrking in low-tech industry, 55.6% work in medium-sized
éompaniea‘and only 3.6% work in large-sized companies. 44,4% are
between 50 and 3% years old, and 38.9% are over 59 years old.
38.9% have a technical career path, 38.9% also have a non-
technical career path.

0+ those CEDOs with éngineering—science/business education
working in the consumer industry, 47.1% are in small-sized

companies and 41.2% are in medium—sized companies. 47.1% are

- over 39 years old, and 35.3% are between 50 and 59. The majority

(38.8%) have a non-technical degrees.

Of those chief executive officers who have a business degree and

are in the financial services industry, the majority (54.6%) are

.
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in mediun—sized companies, most of them (946.9%) have non-
technical career paths, and the majority (54.6%) are between 350
and 59 years old (see Tables #9, 10 and 11 in the appendix).

0f those CEQs who have business degrees and are in the
consumer industhy, most of them (54.8%) are in medium-sized
companies, most (87.1%) have a non—technical career path, and
most are betwedn 50 and 59 years old.

0f those who have a business degree and are in the service
industry, the majority (58.1%) are working in medium—-sized
companies, most (86.1%) have a nontechnical caresr path, and the

majority (46.35%) are between 50 and 59 years old.

0F those CEOs in the financial service industry witg a legal

education, 40% are in small companies, and 40%’are in medium~

sized companies, B&6&.7% have a non—technicél caréer path and 6.7%
i:} have é technical career path and~é.?% have both career paths.

53.3% are over 59, 40% between 50 and 59 years old; and only

6.7% are under 50 years old,. |

Of those CEOs with a legal education in the service industry
54.5% work in medium-sized companiés, 45.5% are between. 50 and 59

years old, and 435.5% are over 99 vears old. Most of these CEOs

70.9% have a non—technical career path.

Of those CEOs working in the service industry with "“"other?!?
education, 61.5% work in small companies, 46.2% are over 59
years old, and only 23.1% are between S50 and 59 years old. The

majority (76.9%) have a nontechnical career path, and 15.4% have
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both careser paths (see Tables #10, 11 and 12 in the appendix).

0F the CEOs with "other®” education working in the ftinancial
service industry, S3.8% work in medium—-sized companies and none
wort in large-sized companies. The majority (53.8%) are between
S0 and 59 Qears old, 2Z3.1% are under 30, and 23.1% are over 59
years old. The majority have followed a non-technical career
path and none Have a technical career path (see Tables #10, 11

and 12 in the appendix).

OFf those CEOs with business/mtber education in the financial
service industry, 50% are in smallégized companies and 12.5% are
in the large-sized companies. 3?.5% are u5der 50 years old and
3?.3% are between 50 and 59 vyears bld, All have a non—technical
career path (see fgglgs #10,’11 and 12 in the appendix).

o+ tﬁe CEOs with a business/other education in the service
industry, the'majdrity (62.5%) are in small-sized companies. 50%
ére under 50, dhly 12.5% are between 30 and 59 vears nld. 75%

have non~technical career paths and noene have both career paths

(see Tables #10, 11 and 12 in the appendix).

0f those CEOs working in the financial service industry with a
legalfmther education, 80% work in mediummsized companies and
none work in large—sizéd companiea. Most of them (&0%) are over
399 years old. All of them have a non—technical career path.

0f those CEOs with legal/other degrees worﬁing in the
utilities industry, all have a non—technical career path, &0% are

between 50 and 59 years old., 60% are in small companies and no
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one works in large-sized companies.

0f those CEOs working in the consumer industry with a
business/legal degree, the majority (7S%) are in medium-siced
‘companies. Most of them (62.5%) are between 50 and 59 years old,
87.5% have a non—technical career path, and none ha?e a technical
career path (see Tables #10, 11 and 12 in the appendix).

Of those CEOs working in the utilities industry with a
businessllegal education, 71.4% are in medium-sizéa companies and.
none are in 1arge?sized companies., 35S7.1% are over 59 years old,
and 28.6% are Eetween 50 ana 59 yéars old. All have a non-—
technical career path (see Tables #10, 11 and 12 in the

appendix).

3.5 DISTRIBUTION OF THE CHIEF EXECUTIVE OFFICERS‘ EDUCATIONAL

BACKGROUND IN THE DIFFERENT INDUSTRIES GIVEN A SPECIFIC

VARIABLE

CEOs with engineering—-science education are most commonly found
in high-tech industry and in the utilities industry (22,6% anq
19% respectively) (see Table #7). Iin small CQmpanies the
preference of these CEOs is utilities and high tech industries
(26% and 23.3% respectively) (see Table #13 in the appendix). In
medium*S{zed companies the preference of eng;neering—scienée
people is low—tech industry, high tech, and the utilities

industries (23.8%, 20.6%, and 14.7% respectively) (sees Table #14
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in the appendix). in large companies most of the engineering-—
science CEOs aré in high tech and the resource industries (33.3%
and 2?.8% respectively). No CE0Os working in large companies, work
in the utilities industry (see Table #1535 in the appendix}.

Engineering-science CEOs undeg 50 are most commonly fqund in
high~tech indugéry, low tech industry, and the utilities industry
{ 41.7%, 16.7%, and 16.7% Pésﬁectively)(see Table #146 in the
appendix). For the engineering-science CEOs between 30 and 59
years old, the most common industries are high anévlmw tech and
utilities industries (21.3%, 19.1%, and 16.9% respectively) {(see
Table #1?rin the appendix). For those over 5%, the pretference is
maintained (utilities (21.3%) and high tech (19.4%)) (see Table
#18 in the appendix). | i

For engineering-science CEOs with non-technical career path,
low tech and service indus£r195~(22.2% and 17.8% respeétively)
are the most commoﬁ (see Table #19 in the appendix). 13.3% of
these CEOs are in the utilities industry. For CEOs with a

technical career path, the utilities industry and high tech

Cindustry (22.2% and 21.4% respectively) are the most common (see

table #20 in the appendix). For QCEOs with both career paths,
high—-tech and low—-tech industry are the most common (32.7% and
18.4% respectively) (see Table #21 in appendix). The utilities

industry has 14.3% of these CEOs.

CEOs with an engineering-science/business education are mostly
found in low-tech industry and the consumer industry (24.3% and

23% respectively) (see Table #7). In small companies these CEOs
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are also found mostly in these industries: Z3.3% in the consumer
industry, 20.&% in high-tech industry, and 20.6% in low-tech
industry (see Table #13 in the appendix}. This also occurred in
medium—-sized companies (BO.S%Vin low—tech industry and 21.2% in
the consumer products industry) (see Table #14 in the appendix).
In large-sized companies these CEOs are mostly found in the
consumer industry (33,3%) ahd.equally found iﬁ the financial
service industry, low-tech industry, high—tech industry, and
rasource industry (see Table #13% in the appendixf;.

For the engineering—science}husinass CEDs under S0, the

high—tech induﬁtry is the most common (23.8%) and they are

equally found in low-tech and the service industries (14.3%

‘pach) (see Table #16 in the appendix). For those bétweén 50 and

59 years old the most comﬁon industry is low—-tech industry
{(26.7%) and they are found equally in High—tech and the consumer
industries {(20% in each one}(sée Table #17 in the appendix}.

CEOs over 59 are found mostly’in the consumer industry and in
low—tech industry (34.8% and 30.4% respectively)(see Table #18 in
appendix).

Those engineering-~science/business CEOs with a non—~technical
career path are also found mostly in the consumer and low-tech
industfies (29.4% and 20.6% respectively) (see Table #19 in the
appendix). Those with techrical career paths are found mostly in
low—tech industry (29.2%). These CEOs are equally found in the
high tech industry, and consumer product industry (25.8% in sach
one) (see Table #20 in the appendix). Those who have both career

paths are hdétly found in low-tech aaauhigh—tech'industhies (25%
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and 18.8% respectivelyl {(see Table #21 in the appendix).

CEDs with business educations were most commonly found in the
financial service industry and the consumer industwy {(28% and
17.%% respectively). In Smail—sized companies business people
showed the saﬁe preference (Z29.7% in %inanciai servi;e and 19.5%
in consumer products). The same occcurred in medium—sized
companies (27.6% in %inancfgl.service and 17.7% in consumer
products} (see Tables #7, 13, 14 and 15 in appendix). In large-
sized companies business people ére mostly in the c¢onsumer and
service imdustries‘<23:8% each). With respect to age, business
beople under Sokyearﬁ old are in the ¥inancia1 service and the
service industries (24% ahﬂ 18% respectively). For those between
S0 aﬁd’ 59 years old the 4inaﬁcia1 service and the consumer
products industries are‘the(most,cmmmon (31% and 18.1%
respectively). For the CEQs over 59 the preference is maintained
(25.8% in financial service ahd 21% in the consumeﬁ product’
industry) {(see Tables #7, 16, 17 and 18 ih appendix).

For business people witﬁ a technical degree, the most common
industries are the low—tech (33.3%) and the utilities industry
(16.7%) (see Table #20 in the appendix). CEOs with a non-
technical career path are most commohly found in the financial
service induétry and the consumer industry (32.6% and 18.8%
Péspectively) (see Table #19 in the appendix). Those with both
career paths are mostly found in low-tech industry, high tech
iﬁdustry and the consumer industry (32.4% , 14.7% and 14.7%

respectively) (see Table #21 in appendix).
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For those CE0s with a legal education, the most common industries
to work in are the financial service industry and the utilitieé
industry (25.92% and 15.9% respectively) (see Table #7). In small-—
sized companies, these CEOs work mostly in the financial service

v

industry, the consumer product industry, and the service
industry (26.1%k, 17.4% aha‘lﬁ.4% respectively) {(see Table #13 in
the appendix). 13% of these CE0s work in the utilities industry.
In mediumjsized companies, these CEOs present thé‘éame preference
for the financial service industry, the service industry, and the
utilities industry (20.7% in each) (see Table #14 in the
appendix}. In large-sized companies, these CEOs work only in the
financial ﬁervice industry and in high—tech industry (?5% and 25%
respectively} (see Table #15 in appendix’.

CEGé under S0 yeérs old with legal education prefer the
cansumer industry and high—tech industry (3?.5% and 29%
respectively). 12.5% of these CEDs work in the utilities
industry. CEOs between 50 and 59 vears old prefer the +inanc;al
service industry, the service industry, anﬁ the utilities
industry (24% , 20% and 20% réspectively)(see Tables #16 and 17
in the appendix). For those CEOs over 59,'the preferences are the
financial service industry and the service industry (32% and 20%
respectively) (see Table #18 in the appendix), 12% of these CEOs
work in theVutilities industry.’

Those CEOs with legal Qducatidns and a non—technical careser

path are found mostly in the financial service industry and the

service industry (25% and 19.2% respectively) (see Table #19 in
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the appendix), 17.3% of these CEOs work in the utilities
industry. Those with a technical career path are equaily found
in the consumer and the financial service industﬁies (50% and 350%
respectivelyi. Those CEOs with both career paths are equally
found in high-tech industry, the service industry, the financial

service industry, and the consumer industry (25% in each) (see

Tables #20 and 21 in the appendix).

For those CEOs with “other® educaﬁions, the most common
industries are the financial service industry, the service

industry, and the consumer product industry (2B.3% , 28.3% and

- 23.9% regpectively) (see Table #7). In small companies these CEOs

are found mostly in the service industry and in the financial

service industry (38.1% and 28.6% respectively) (see Table #13 in

the appendix), 14.3% ofytﬁese CEOs work in the consumer products
industry. In medium—-sized companies these CEOs are found mostly
in<th959 industries also (33.3% financial service, 33.3% consumer
products and 19.0% service industry) (see Table #14 in the
appendix}. Iﬁ large-sized companies all are equally found in
low—tech industry, consumar products industry and in the
telecommunication industry {(33.3% each) (see Table #15 in the
appendix).

For CEOs under 50 years old the preferences of financial
se#Vice industry and service industry are maintained (25% and
33.3% respectively) (see Table #ié in the appendix), 8.3% of these
CEOs work in the consumer products industry. For those CEOs

between 30 and 39 years old, the financial service industry and
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the consumer industry are the most common (41.2% and 2%.4%
respectively)(ﬁée Table #1? in the appendix), 17.6% of these CEOs
work in the service industry. For those CEOs over 59, the service
industry and the consumer industry are the most common (33.3%
and 2%.4% respectively) (see tabie #18 in the éppendix), 17.6%

“

of these CEés work in the financial service industry.

Those CEOs wi£h non—té&hn}cal career paths also maintained
this preference (32.4% financial service, 27% service industry,
and 24.3%’con5umer product industry)(see Table #lé.in the
appendix).

Those (CEOs with "other" education and tecﬁnical éareer paths
are found mostly in the telecommunications industry(50%). These
CEDS present equal preference for the service and the cmnsumeﬁ
industries (25% in each). Those CEOs with both career paths are
found mostly in the service industry {40%} and are equally found
in the consumer industry, financial ser#ice industry, and the

utilities industry (20% in each) (see Table #20 and 21 in the

appendix).

CEOs with a business/other education are found mostly in the
financial service industry, service industry, and the consumer
industry (21.6%, 21.6% and 13.5% respectively) (see Table #7 in
the appendix). In small-sized companies, these CEOs are also
found mostly in these industries (31.3% in the service industry,
28% in the consumer industry, and 25% in the financial service
industryl. In medium— sized companies, these CEOs are found

mostly in low-tech industry and are found equally in the
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financial service industry and the utilities industry (22.2%,
16.7% ang 16.7% resﬁectivaly} (see Tables #13 and 14 in the
appendix},. Only 5.6% of these CEOs work in the consumer products
industry. In large companies, all CEOs are in the financial
service industry (see Table #15 in the appendix).

“For CEOs under 50, the service and the financial service
industry are the most common (58.6% and 21.4% respectively), 7.1%
of these CEOs work in the consumer products industry. For CEQOs
between 350 and 59 years old, the most common ére the consumer and
the financial service industries (21.4% and 21.4% respectively),
7.1% of these CEOs work in the service industry. For thoée CEQs
over 5% years old, the service industry and the financial
service industry are the most common (33.3% and 22.2%
respectively) (see Tables #14, 17, and 18 in the appendix), 11.1%
of these CEOs work in the~émnsumer products industry.

Those business/ather CEQs with a nonftechnical career path
are found mostly in the financial service industry (29.6%) and in
the service industry (22.2%). 14.8% ére found in the consumer
prqducts industry. Those with technical career pathvare found
mostly in the low-tech industry (28.6%) and in the service
industry (28.6%). None of these CEOs are found in the consumer
products industry; Those CEOs with both career path are found
equally in the high—tech industry, low-tech industry, and the
consumer industry (33.3% in each) {(see Tables #19, 20 and 21 in
the appendix).

s

The financial service indugtry, with 17.9%, and the utilities
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industry, with 17.9%, are the most common industries among CEOs
with legal/other educations (see Table #7). In small companies
these CEQOs are found mostly in the trgngportation industry (25%),
the utilities industry (25%), and low-tech industry (1&6.7%) .

They are found equally in the service and the financial service
industries (8.3% in aach) {see Table #13 in the appendix). In
medium—sized compa%ies thé;é CEOs are found mostly in the
financial service industry (30.8%) and in the sérvice industry
(23.1%) (see Table #14 in the appendix). In largé—énmpanies these
CEDs are found only in the consumer industry (66.f%) and in the
resource industry (33.3%) (see Table #15 in the appendix).

CEOs with legal/other educations and under 50 years old are
%bunﬂ only in the transportation industry (33.3%), financial
service induﬁtry‘(Bﬁ.B%), and tHe,utilitie§ industry ({33.3%) {see
table #15 in the appendixi. Those CEOs between 50 and 3% years
old are found mostly in the sesrvice industry (25%) and in the
utilities industry (18.8%). 6.3%-wonk in the fimnancial service
industry (see Ta&le #17 in the appendix).  Those CEOs over 59
years old are found mostly in the financial service ihdustry
(33.3%) and in the consumer product industry (22.2%). None of
these CEOs are found in the sérvicefindustry {(see Table #18 in
appendix). |

CEOs with ylegal/other educations and a non—-technical ﬁareer
path are found mostly in the financial service industry (1?.?%)
and in the utilities industry (17.9%). 14.3% work in the service
industry. There are no CEOs with legal/other education and a

technical career path or with both career paths (see Tables #17,

"
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20, and 21 in appendix).

CEDs with business/legal education are found mostly in the
consumer industry (30.8%) and fhe utilities industry (26.9%).
None of these CEOs work in the transportation, rasources, and
telecommunication industries (see Table #7 in the appendix).
in small companies these CEDs’are found mostly in the financial
gervice industry (33.3%) and in the utilities'industry (33.3%).
(see Tabie‘#13 in the appendix}). -In medium sizeA companies these
CEDs are mostly in the consumer industry (33.3%) and in the
utilities industry (27.8%) (see Table #14 in the appendix). 1In
large-sized companies these CEQOs are found only in high-tech
industry (50%) and in the cmnsuméﬁ industry (50%) (see Table #135
in the appendixi.
of thQQQVCEDs; those who are under 50 years old are found

equally in the consumer and low tech industries {(25% in each},
12.5% are found in the utilities industry. Those CEOs who are
betweén 50 and 39 years old are found mostly in the consumer
(41.7%) and the financial service industry (25%) (see Table #17
in the ahaendix). The majority of those CECS ovér 59 years old
are the utilities-industry (66.7%) (see Table #18 in the
appendix). |

CEDs with a business/legal education and a non—technical
career path are found mostly in the utilities industry (29.2%
and in the consumer industry (29.2%) (see Table #1% in the
appendix). Those with technical career paths are all found in

~high-tech industry. Those with both career paths are all found
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in the consumer industry (ses Tables #20 and 21 in the appendix).

3.6 CDHPQRISDNS OF THE DISTRIBUTION OF ENGINEERS AND NON-ENGINEERS
IN THE DIFFERENT INDUSTRIES, DIFFERENT SIZE COMPANIES, THE

DIFFERENT CAREER PATHS, AND THE DIFFERENT AGE GROUPS.

To make these comparisons we hypothesized (Ho) }that there is no
significaht difference between engineers and ncn*é&gineers in -
their distribution in the different industries, company sizes,
career paths, and age graups. The hypotheses were tested using a

Chi-square distribution at the 95% significance level.

Comparing the distribution of engineering-science CEOs and non—
engineers CEOs in the di%%érent industries we got,thét

Y* cmicuracms = 211,63, and X' criescms = 16.92 which led to
reject the null;hypothesis. In other words, there is a
statistically significant dif{erence betweén the distribution of
engineers and non-engineers in the different industries. This
difference is mainly found in the financial service industry
whgre the majority of CEOs have a non—engineering background.
There is also a signi%iCant difference in high—-tech industry,
low-tech industry aﬁd the resource industry where most of the

CEDGs have an enginéaring~5cience backgPaQnd (see Table #2Z2).

In the comparison of the distribution of engineering-science CEOs

and non-engineering CEOs in the different sizes of companies we



z z
‘FDLH"\C‘ that X ol cial st wwed &.&3, and X e d b d sl T.81.
Biven those results we failed to reject the null hypothesis. The
digtribution of engineers and naﬁ~ehginee&5 CEODs in the ditferent

sires of companies 1s almost the same (see Table #235).

Comparing the éistribution of engineeringwscience CEOs and non-
engineers CEOs in the di%%erent career paths we found that
X careuintma = 1010.54, and X criesems = 7.81.

Given those results we rejected the null h?pothesis. There is a
great difference in the distribution of the engineering*s;ience
CEOs and the non-engineers, in the different career paths. This
difference is found mainly in the technical career path and the
non—technical career‘paths,"The technical career path is
followed mostly by engineering—ecience CEOs and the non—-technical

career path by non—engineer CEOs (see Table #24).

In the comﬁarison of the distribution of engineering-science CEOs
and non-engineer CEQOs in the different age groups we found that
v 2 o .
X_‘ caml ol mtmc & 13.22, and X writtcml F ?.81, which led
to reject the null hypothesis. There is a statistically
significant diffehente in the distribution of the engineers and

non-engineers in the different age groups. This difference is .

‘mainly found in the age range between 50 and 59 years old, where

the majority of the CEOs have a non~engineeringkﬁackground (see

Table #25).



TABLE #22
TEST OF SIGNIFICANCE
EDUCATION VS INDUSTRY

INDUSTRY ' o HIGHTECH Laﬁrecu TRANSP  CONSUNER SERVICE RESOURCE FIN SERV TELECON  UTILITIESNISSING
EDUCATION , . FREQ |
ENBINEERS 308 Fo A 82 40 5 K v 2" " 3 0 " 4
NON-ENGINEERS _ 543 10 55 1. - ‘ - W . .
' b T 102 350180 7 A9 263 2.8 0.7 1.5
Fe 22,79 31420 10,78 S5 4528 1509 BL.OD B2 96 482
| . ; oL _ , ,
5
cm.cguuﬁc = 2 (‘Fx'ﬂa‘ Fel/Fe ; 212:23
CRITICAL

Ho: there is no signiticant difference between engineers and non-engineers
in their distribution‘in the different industries

Ha: there i5 a signifit;nt difference

Rejett Ho



TABLE #23
TEST OF SIGNIFICARCE
EDUCATION VS CDMPANY SIZE

CORPANY SIZE : SHALL  NEDIUN LARGE  WISSING
EDUCATION
ENGINEERS (308) Fo 1 167 2% 5
NON-ENGINEERS(S43) - 9% /R
B | 1 i 86 63 40
Fe 11,19 165,08 19.4 1232
2
Z (Fo ~FelFe = 4,43
CN.CCI&A?'
. : t ’
It T . xcwrmau = 17.81

: Hos there is no significant ditference between engxneers and non-englneers ‘
~in their- dlstrlbutlan in the dxfferent cogpany sizes

Ha: There is a s;gnlfxcaat difference

Aciej}t Ho
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CAREER PATH
EDUCATION

ENGINEERS (308}

NON-ENBINEERS (343}

%

CALCMATED

TABLE §24
TEST OF SIGNIFFICANCE

EDUCATION VS CAREER PATH

TECHN ~_ NONTECH BOTH

fo 154 g2

. 8 57T
1 5,99 87 8.5
Fe 2133

259,34 2.54

7 (Fo - Fel/Fe = 1010.54

t

‘X’amcu. = 7.81

HISSING

{
0.14
0.6

Ho: There is no sxgnxi;cant dxfference betueen engineers and non~englneersl
in thier distribution in the different. career path '

Ho: There is a significant dif{érence:~,ftx

Reject Ho



TABLE ¥25

TEST OF SIGNIFICANCE

. EDUCATION VS CEOs ABE
ABE UNDER 50 50 T0 50
EDUSATION
ENGINEERS (308) Fo & 124
NON-ENGINEERS{543) 9% 255
S 1.7 4.9

Fe 34.52

2 L . i
cha@umfz,'«ﬂ:o - FefIFe =13.22

Xck!ric.‘u. =.7‘31 )

Ho: There is no significant difference between engxneers and non-engmeers

in their distribution in the ﬂxfferent age groups
Ha: There is a significant'dyifx‘erencei

Reject Ho

RUX

OVER 39

137

190
.9
107.5



4. SUMMARY

35.7% of the CEQO’s iﬁ the top 1000 companies have
‘engineering—science background.

ICED’S witH engineeringrsc?ence background tend to be older
{over 59 years pld) than CED’'s with other degrees.

CEO’'s with engineering-science backgrﬁund follow a technical
career path compared to the non-technical career path of the non-—
engineers.

These CEOs tend to be in the high-tech, utilitieé and low-
tech industry and work in medium—sized companies.

CEOs with business background follow a non—technical career
path and tend to be in the financial serQicE industry and ﬁhe
consumer industry. They tend to be younger than the engineering-
science people.

Business'CEDs work in medium—sized companies as the
engineering—-science CE(Os do.

CEOs with legal backgrouﬁd ténd to follow. a non—technical
career path and work in the financial service industry and the‘
service industry.

These CE0Os tend to workvin medium companies and be more than

90 years old.

1



S. CONCLUSIONS

Mmre than one~third of the CEO’s in the tmprlcﬂﬂycompanies
are engineers or scientists. They Eeaah ﬁhé top pmsitidn through
a technical career path mnstly in the high tech industry.

There is n; statisticélly significént difference between the
diéthibuﬁion of engineers and non*engiheers in different company
sixaa.~f% person:with an engiheeriﬁg or scianCQ‘background can
reach a CED'é,positinn in a'cmmpany of’any aiée. |

However, there is a‘statiStiCaIIQ significant difference

'bat&een the'distributian~cf angiheers and non-engineers in the

di%ferent age hanges. Engineers‘énd scientists PEa¢ﬁ §hé top
pbaitignﬁat a1der'ages than the non—engineeés. |

th the other hand, nonvengineers‘reatﬁ tbé,tcp pdéition'
through a nmnﬁtechnica1 career path mms£1y~in the Financial

Service Indusﬁry.

-
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