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Abstract:  Many factors contribute to the competitiveness of high
technology companies. An essential factor is the staffing level of engineers
and scientists to meet the technological challenge. This report compares the
factors that affect the retention of graduate engineers and scientistsin high
technology companies
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FProblem Statement :

Many factors contribute to the competitiveness of companies
involved in the high technology marketplace. An essential factor
to a company's competitiveness and profitability is  their
staffing 1levels of engineers and scientists at  any particular
time to meet a technological challenge. This term project studies
and compares the factors that can affect fthe retention of
graduate engineers and scientiste in high technology companies.
Our goal is to enable companies to better retain their engineers
and scientists throwugh the comparative analysis of their
management policies anoc strategies with those factors that affect

retenticn.



I. INTROCUCTION

in today’s economy, the United States work force is shifting
more toward information—based industries and technolaogies.
dlez, it is accurate to say that the world economic triad of the
United States, Japan, and western Europe are #ll1 shifting toward
an increasingly dependent role on informaticon processing
technology and indusiries. In the U.S., &7 percent of the work
force is projected to be engaged in informaticon processing work
by 1990 [7]1. The "fuel" that will continue to power the econamies

of the economic triad in the information age is the respective

countryts supply of trained and motivated enginesr = and
scientists. it is this class of workers, more than any other,
that will continue to push the boundaries of knowledges for those

companies involwved in developing and marketing high technologies.
However, 1in the face of record demands for engineers  and
scientists, engineering enrcllment in colleges and universities

is down nationwide [11. This translates to a future shortage of

qualified ftechnica persannel . Fetention of engineers ard
sclentists already employed in high—technology Ccompanies is a

critical factor in determining responsivensss to a technological
challenge [103. The existing engineers or scientists emploved in
& <company represent a significant investment to that company.
Not only to fulfill the present company needs, but aledc as future
protection agsinst the predicted shortages in engineers  and

scientists=.



There are both direct and indirect costs te companies i
the recruiting, hirimg, developing, and maintaining their
employess L[1]. GHenerally, less turnover in focal  employees
tengingers and scientistg), the better the financial picture for
the company. als=a, it has besn established through previous
research that the factors effecting retention of the highly
imnnovative and creative engineers and scientist are different
tharn those of non—technical workers. For these reasons this shudy
focuses speci fically ot the retention of ENglneer s E1alh
scientists.

Studies have established the reasons why desirvrable and
competent technical personnel leave or stay in hioh  technology
companies (see appendix). Oor study compares the management
policies of local high technology tcompanies to research factors
which affect the retention of technical personnel. This study
also  will evaluate the effectiveness of management strategies= in
tmproving retention rates. Originally, the Project Team was going
to do & comparative analysis on the management policies and
strategies of laocal high technology companigs regarding the
retention o©f engineers and scientists with the management
policies and strategies of high technology companies in Japan and
France (ses appendixi. We had intended to compare local company

1xlicies through a literature search of foreign compani es.
= i

~h

We were not able to find any literature dealing with the
management policies and strategies regarding the retention aof

employees in foreign high technology companies. Mowawer

we did find =ome articles that talked in a general sense about



A. Existing Eeasech Information Reparding Turnover Fropensitiles
7o  address the study on vetention, the project team first
investigated ramaszons, as established by existing research
information, why engingers and other technical personnel leave
their positions in hinh technology companies. The Literature

A

gearch  team collected important research information on turnover
propensities among technical personnel from existing ressarch

reports in thef IEEE jouwrnal, , Personmnel Management publicatin:nr‘wﬁ,gp‘
L]

1_.r.eéffnai af Management, and obher hehavioral science jn:-urnalr-,.?

It was necessary 1in this report to develop the factors effecting

turnover among Tocal employess based on existing research for the
following reasons:
11 Summarizes the literature search of existing data

im the work environment andl

(]

regarding th=s factav

turnover propensities among Tocal employees.

27 Frovide a standard of comparison for the effectiveness
o f e persannel policies of Fiagh technol agy

industrises,

a0 Frovide guidance in the development of the survey
guestions uwsed by the Company Survey group to collect
iviformation germarns to the retention of technical
personnel .
EB. ©Burvey of Local High Technology Companiss (ss2 appendixd

Caoncurrent with the literature search phases of the study

Was the company Survey phase. This phase invelved making contact



and interviewing with key management personnel of local high
technalogy companies to gather information regarding the
retention of their focal employees. These companies were chosen
for their significant research and development activities. The
companies selected for study were Intel, Tektronix, Hewlett-
Fackard, and Wacker Siltronic Corp.

Thie Project Team, with the insights gained frem the
literature search, devised a qguestionnaire to use for the
persanal interviews of the key management personnel fraom the
selected companies. The qguestionnaire included gquestions
regarding:

17 Turnover rates, normal attrition rates, average tenure,

rumber of focal employees, and salary structure.
21 The management policy, written or unwritten, for the
recruiting, develaoping, and maintainirg of their

engineers and scientist

il

C. Comparative Analysis of the Selected Companies

After the collection of all the data from both the
literature search and the interviews, we performed a comparative
anal ysis of the Iissuwes regarding the retenticn of focal
employees. We compared, as closely as we could, literature search
data Factors regarcing the Surnover o the actusl managenent
practice 2f selected local companies. This reguired processing of

raw data into forms where a valid comparison could be made.
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FACTORS
I-Fromotional Opportunity i P i
Z=Job Content 2 3 z
3-Autonamy 4 5 ¥
4-Immedi ate Superwvisar 7 & i
T-Fellow Employees g 9 i
£-Zel { Esteem & 3 * 4
7-Fesources & Environment g 8 #*
2=Goal Congruence i 7 ¥
I~Equity of Reward 32 e &
¥ mot studied ## noted as important and discussed

Ot her factors such as age, tenure, srtent of adu-ation,
state of the =conomy, =2tc. all were assccitated with turnover, but
those highlighted 1in the matrix have behavicoral implicaticns

sither in their entirety or in part. The group manager is able to

coantrol these factors of the group environment.

y Fromotional ODpportunity -~ The perceived ability of =l
individual %o occupy roles or positions in the ovganization bhal

affer higher rewards.

Studies have found that technical prafessionals who have had
the opportunities £5 ricE in & company have the tendency
remain in that company. The rate of fturnover is smail compared Lo
those who have no promoticnal opportunities. On the other hand,
companies aake it one of their criteria to advance employees who

TEVYE sShowi iikelihood of staying in the COMEENY . However .



individuals tend to have advantageeus conditicns toward career
development. More of this promotional opportunities could be
witnessed on the Japanese work force where many of them are

£

switchini firms loocking for promotional opportunities. (Wall

Streset Journal ; Yel. CXIX No.71l; Bt 11, 1988)

2. Job Content/Satisfaction — The degree to which the content of
the work itself is satisfying, meaningful to the individual, ov
non repefisive.

o is proven that engineers who love their job description
aor jJob content stay longer at work than those who dontt. They
have longer hours during their normal working—day i2., they do
not quit in time. & study done by Kraut and Porter indicated that
satisfaction with Wy k assignments has been found to

significantly aftfect turnover rate. However, job content ang work

ﬂ-'

assignment may depernd heavily on the manager?s ability to

identify individwual'’s special talent and specialty. Failurse to

recognize  these special talents may result to misallocation of
human resources and which will in turn cause a turnover.
3. — The perceived right the individual hac in
setlting his own goals and work direction.

Bue to the nature of their jobhs, most enginsers  and
scianbists tend to enjoy autocnomy especially B projesl
organizations. Technical professiconais are drawn towards

autonomous work environment than non—-technical employees. As one
exspert puts i%, Engineers are cSubstantially disabled in

communication due to the nature of their work, and esg



whaen an engineer iz & designer. In additicon, the level of
autonomy that the individual possesses has been found (o be
negatively correlated with turnover and positively correlated
with inmovation {21, However, the level of autonomy depends on

the organizational setiing and supervisory style.

4, Immediate Supervisor - A function of the human r&
skills possessed by the supervisor with regard te resolving
conflict vrapidiy and sguitably.

This factor is widely speculated among expert that turnover

rate in an organization depends heavily on the managers. Strict

supervision mas become a burden +o technical =tatfs snud
P i-d

professionals. The relationship between an employse  and
immediate supervisor has very strong impact on the retention of
che employes. & study of engineers at General Electric where
higher turnover rate were found among engineers who indicated
that they received less personal assistance from their supericrs.
proved that managers who pay|little attention to human relaticns
are2 additicnal factors of inflated turnover rates. However,
turnover may be instrumented|from the top where the mansgsrs use
strict supervision weapons for tuwrnover. According to William .
Holloway’s workshop on coping with employes turnover in the age
of high technolagy, indicated that strict supervision may bring

about high twroover rate.

5. Fellow Employ

225 -~ Individual perception of acceptance by the
group and a feeling of teamwork among its members.
Teamwork 1s ofne of the mMain factors affecting the decisiaon

zave or stay in a job. fin employse who does not  get &l ang

t.
i



with his
oppor tunity.

AEgative

turnaver.

group participaticon.

The

studies also recommended that workers

coworkers  might readily leave &t the first

& study done by Hellriegal and UWhite found a
relaticonship between the quality of tTeamwors and
Individual per=onality can enhance 2 team effort or

= i’

like personalities should work together.
£.521f Esteem -~ The degree to which an employee is  able Lo
achieve and abtain recognition for successful achisvemnsnts
Felated to s2go satisfactian.

It is very important to technical professional to feel Lhatl
they are recognize for what they do by their peers. In the R & D
industries or wnits, employees are known for what kind of work
and what kind of studies or research they asre doing. Individual
pride builds up by simple realization that their peers respect
them, and that they have high esteem.

Both Hellriegel and White and Marsh and Mannari found fhat
perception of prestige or status with +the company or the
community resulted in lower turnover. Similarly, Farrish found

that

turnover aman g

7. Eepsource

mannear than

Ject
the

statistical

ENgineers.

which

is provided

status and opportunities for

influenced turnover
one mentioned above.

signi ficant impact on turnover where i

sel f-actualization

The
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who consistently lacked the necessary resources to conduct their
work effectively coped with the frustration through seeking
alternative employment.

8.0rganization and Individual Goal Congruencegs— The expectation
aof the job before hiring as it relates to actual assignments
after hiring.

Many technical professionals become aobscolete when the
aorganization is redefining its goals. This is also the same as
individual Engineer or employes begins to define new goal for him
self. It iz always clear that it takes tws to make a paiv.

Bunnette, Arvey and Banas found that an important non
financial antecedent to turnover is the degree of incongruence
between expectations prior to employment and the subseguent

realization of those expectations.

S.Eguity of Revard - The perceptian by the smploves that he is
being treated equally with respect to the inputs / ocubkpute ratio.
Mo doubt, every employee wants to be paid sither in cash

or in kind. Salary may not be the main issue but an emploves musat

i
i
3
E
[}
e

expect to gain a reward egquitable to his proffessiona

o]
o

salary adjustments glay a major rvoll in the retention of
enginesrs and scientists. Failure o adhere Lo squitable
compensation has contributed to a high turn over rate.

Armknecht and Early found in their study that most important
factor determining industry variations in woluntary separations
was level of esarning and in ability to compensate employees

according to their work.



IV. LOCAL HIGH-TECH SURVEY AND RESULTS

Tha employer guestionaire (see appendix’ was an attempt to
associate the factors effecting retention to the policies and

TE

practices of the local high-tech companies surveyed. The  follr

(=
0

]
bt

companies responded o a varying degres, an vished to have
the results remain confidentisl. Ta Tacilitate this, onlw
companies A, B, T, and D will be menticoned. A

focal employees will not be given (The company identification is

given in the =special appendix).

BUESTIONAIRE - RETENTION FACTOR STUDY

5 — High Factor Score I — Low Factor Score

Factor Buestion # Comp . A Comp. B Lo . T Comp. D
# Promotional = 3 ) o P

apportunity 7 & o i =
* Job content 14 4 =Y < 4
x Autonomy 4 S = o
* Bupervisoy

hfuman relations 10 3 = i =
* Employee self

esteem il < = 3 =
¥ Goal Congruence 12 3 ol 1 4
# Feilow employvess i3 4 M. i 5
¥ FEsources 15 4 4 - =
¥ Pay equiby or

salary (1 - 4% = 3 o | 4
Total points (49 pogs, ) 27 26 41 T
M.A (response not given?
AVI. PEeY rEsponse 2.70 e g | Felue 4.Z0
Organization deems retention important

i 4 = = =
ig 3 5 ! =



The factor being studied appears along with the questionaire
guestion number dealing with the factor. Company responses from
i to 5 (except guestion 5) are associated with the answer. The
higher scores indicate company vrecognitian of factor imporlance
and a company program which deals with provision of the employee
needs. The total pocints and the averags points per response are
not statistically significant, but they offer a couple of

interesting associations and possible fuel for further study.
P ¥

V. COMFARISON OF FINDINGS

Company A desmed employee retention slightly less aritical
from the answers to questions 1 and 6. This corresponds to an
average factor score of 3,70, The other companies a3l1 rated
retention as more critical, and had higher factor averages. This
indicates that employers are generally aware of factors eifecting
retention, and provide valued factors to a greater ssxtent, when
retention is viewed as critical to the organization.

Aancther view of the responses reveals that average tenure at
the companies was similar. Since A is providing less need factors
F tenure ratio, factors outside the realm of the study praobably
have a presence. This may include factors such a=z long terns
company stability or vreputation, employee seniority, smployee
gualifications or lsvel of sxpertise, or the level of =

The

i

i

tter of the factor responses suggests that a "more
balanced sttack" of retention could be suggested. The responses
of companies B and D indicate peossible deficiencies in cerbtain

ST BAS. Since particular indiwviduals associate with various



factors,; the companies interested in genersl retention =z=hould

analyze their practices with respect to 311 of the factor=.

VI, MANAGEMENT 3TEATEGY FOR EEDUCTION OF TURNDVER

4=

An  appropriate selection process is most beneficial o the

employer A oemplayee relationship. Thorough content analysis and

an exact job description are prereguisites to &8 syccessful
interview procass.  But the management effort does not stop after

the "right" employes has been chosen. Managers must develop a

praactive plan which regularly assesses the

L

fighly ranked facktors

developed through the research articles.

{

B EE_

Thiz can be performed through g

It reaguires

dgeveloping a potential career plan for those who desives to

i

lmprove their position. Included ics the fosteripng of skills
develapment and a clearly communicated sst of goals and
sxpactations of the individual with respsct to future employee
that management is involved with his efforts. The probability of

successtul attainment is not the key factor, bhut the fact that a

path exists to the employes and this path gives him the a G2ansa

OT self-gotualization (the highest fores of personal challenge).

Content

High tech Companies  employ  many techricallw degr eed
speciaiistes. This specialiration leads to involvesment with
amaller arsas of work. One detrimental result is ths esployvee

leses site of where their efforts it retative to the overall

product . Job rofation offers Pres advarn

First, it enables



a person to experience new challenges. Second, it exposes him to
the total picture. Third, it allows the manager Yo develap
mulbiple gxpertise which decresases the dependence on any

particular individual.

The arganization should clearly relate pay to performance.

This i

un

not to say that other factors do not enter inta salary
issues, but among professionals, the outputs to inputs ratio is a
visible measure of the higher order need attainment.

Management should factor performance into railses, and focus

+F—
1

ormance on acceptable bench marlks

ot
m
«
m
i
[}
by

T

2y

Management should attempt to expand the individual's horizon
and broaden his freedom. This job enlargement reguires managerial
development of standards =o that everyone works toward cCommon
goals wunder low levels of supervi=sion. Managers must exercise
discretion in auwtonomy issuance because many valuable employeses

desire continual concrete direction.

*# achievenent / Eecogoiticon Programs
Setting c¢hallenging, but achievable, goals and subsequent

tiafior af individual®

recaognition of high performance is a sa =
sel f-esteem and a method of assuring goal congruency. Drawbacks
bz thess programs involve divisivensss through competition.
Owveratl ar o effactiveness may eu f fer, and thersefore,

implementation of these programs must be carefully monitored.



VIiI. EXECUTIVE SLMHARY
tEmplaoyee Feientionl

The many resesarch articles and reference materials written
aon turnover show & list of common factors which =ffect an
employees decision to remain with & campany. Some factors such as
gecgraphy, &age, and salary are not directly controllable by the
manager. The nine factors studied enable the manager to make the
largest impact with the availahle resources

Fromotional opportunity

Job Content

Autonomy

Immediate supervisor human relations =skills

Fellow Employees / Teamworlk

Szl Esteem

Fesources and Environment

Hoal Congruency

£

Eguity of Reward
Al though turnover doss ik negatively impact the
crganization in every instance the resesarch shows costs,

impacts, and disruptions exceed overall bernefits. Every manager

must assess he retention issues, as they relate to the
individual organization, and enact 2 "proactive" plan which mets

a tompany plan of dealing with the i=ssuse



Foasitive programs are exemplified throughs

LCareer pathing to provide promoticonal opportunity

Jsb rotation and job customizing to prevent roubtinization
Broadened work scopes with increaszed freedom

FPer formance and pay relatisnships

achievement and Recognition programs

ATter a program is initiated, the manager must continual ly

ohtain meartirngful feedback which confirms the progry am
effectiveness. The successful retention program will not only
allow  keep the expertise at home, but will alss motivate the

tayers to perform at higher levels.
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EAS 541 - FALL 1988
TERM PROJECT
EMPIOYER QUESTTONAIRE

SUBJECT: RETENTION OF GRADUATE ENGINEERS AND SCIENTISTS IN HIGH
TECHNOLOGY BUSINESS.

DEFINITIONS:
Retention - Organizational success in keeping Focal
Employees from finalizing a move to ancther company.

Focal Employee - A graduate engineer or scientist who has
performed to a professional standard, and is considered
worthy of future employment by the organization.

Please respond to the statements as you actually observe, have
known to be true, or in a way which you feel the opinion

represents organizational goals and objectives. The perspective
viewpoint is that of the manager representing the organization.

1. Our organization agressively attempts to retain focal
employees.

strongly agree

agree

niether agree nor disagree

disagree

strongly disagree

H O W

2. How many Focal Employees does your organization currently
employ?

3. What is the average tenure of your Focal Employees?
A. 0 - 5 yrs How Many 7

B & = 15 yr=s

C. over 15 yrs

Does your organization pay salaries commensurate with:
market line studies

experience and salary history

value to the organization

other explain

DO mWE e

Of the employees which have obtained employment elsewhere,
alary was the main issue

O = 25 % of the time

25 = 50 % pof the time
50 = 75 % of the time
75 = 100 % of the time

Dr}mn@m:m



6. Our organization has clearly defined promotional paths for
Focal Employees.

A. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

7. Our organization promotes from within whenever possible, and
our Focal Employees are aware of this organizational value

A. strongly agree

B. agree

C. niether agree nor disaqree

D. disagree

E. strongly disagree

8. Rank the reasons Focal Employees seek employment elsewhere:
1 is most often sited, thru 9 which is rarely sited

Work assignment dissatisfaction

Conflict with supervisors perscnality

Lack of perceived teamwork ethic

Other perscnal reasons

Dissatisfaction with promoticnal path or progress
Dissatisfaction with salary

Resources or work environment not adequate

Environment deficient in autonomy

Individuals goals not compatible with organizational goals

9. Our Focal Employees are offered a high level of autonomy at
work.

A. strongly agree

B. agree

C. niether agree nor disagree
D. disagree

E. strongly disagree

10. Supervisors of Focal Employees are trained and consciously
evaluated on human relations skills.

4. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

11. Supervisors regularly focus on and attempt to improve Focal
Employee self esteem.
A. strongly agree

B. agree

C. niether agree nor disagree
D. disagree

E. strongly disagree



12. Supervisors and Focal Employees develop goals thru a process
which assures goal congruence.

A. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

13. Supervisors cultivate work group morale.
A. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

14. Supervisors attempt to make work interesting for individual
Focal Employees even if this requires custom designing of the
responsibilities to a degree.

strongly agree

agree

niether agree nor disagree

disagree

strongly disagree

HOMOW >

15. Resources regquired by the Focal Employee are readily
provided if required in the performance of duties.

A. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

16. A relationship exists betweeen retention of Focal Employees
and organization success.

A. strongly agree

B. agree

C. niether agree nor disagree

D. disagree

E. strongly disagree

p B 8 This material will not be associated with your particular
Grgaqlzation without your approval. If you wish to further
specify the degree of confidentiality, please do so here.

Thank you





