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ABSTRACT

This research attempts to answver two guestions: wnat are the
reasons behind turnover amony engineers at the Defense
Communicaticns Agency (DCA) and what attracts and amotivates
DCA's engineers. Interviews with engineers wno left 2Ca
tetweer January, 1981 and February, 1984 showed that tkey
are overall individuals who: have a strong, primary need to
do prcfessional, challenging technical work that is also
important work; and to perform the work in a professional
envircnment where appreciation of their work is communicatad
to thea ry confetent mpanagement. They are drawa to a
particular job largely by the nature orf the worx it offers.
The «cprortunity to have a positive personai Lmpact 1is
another attractor variable, as 1s the ogportunity tc ygrow
professicnally and technicalily. The motivation to seek a
new jcb can come from the perception that uvne is dead-ended
professicnally or has no more ogportunity to gyrow tecani-
cally. For the majority, salary is at most a secondary
consideraticn in deciding to leave a joo. Engyineers may
also ke induced to leave a challenging, siygnificant jcb if
matters external to the work [process itself Lecome intoler-
able or highly <frustrating, and a position of egual or

greater merit is available elsewhere.
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I. INIRODUCTION -

With the advent of sophisticated electronic weapons
systewss, and the ragid advancemerts in space arnd telecomnu-
nications technologies, the sophisticated scientist and T
€engineer become a rescurce critical to a successful rational
defense strategy. The Defense Commnunications Agency (DCA)
is deepiy entrenched in one segment of the Department of
Defenset's (DoD's) nigh technology (high-tech) business.

A. A LOCK AT DCA, A HIGH~TECH EMPLOYER

DCA is respoasible for tbe design, @nanagement, evalua-
tion and evolution of the DoD's worldwide Defernse
Conmupnications System (DCS) . The wocrldwide DCS is made up
of all of the DoD's long Laul, point to point communications
networks, such as the Autovon telepnone systea, and tne
Defense Digital (autcmatedi data) Network, and all cof their
component subsystems: the Defense Coamuiications Satellite
System (DSCS), various power systems, transmission systeans,
cperations centers, and much more. The DCS is a 40 bkiilion
dollar telecommunications "fplapt," approximately, wkich must
e intercperable witb U.S. commercial systems and with the
wilitary anand commercial tele- comnunications systems of
allied pations. It @must be hignly survivakble in terms of
eneny attack or attempts at salkotage. It must be and remain
state-of-the-art in character. Engjineers at DCA [rlan,
design, and oversee the system's evolution to twernty years
in tke future, as well as manage it in its present state.

This writer's hoje, at this point, 4is that readers will
tegin to aprreciate [CA's need for many, very sophisticated _
teleccmmunications systems engineers. In fact, one highly RS




respected director cf a key seyment oI DCA'sS engineeriny
resources once remarked that, in his opinion, it tock albout
ten years to "build" an engineer who could do DCA's reguired
systems-level engineering in a thoroughly krowledgearle
Banne€r.

Unplanned turnover among engineers, tlen, 1is a very
costly thipg to DCA. This is not soleiy in terms cf dollars
wvhen it can take up tc ten Yyears to acyuire Liroad and thor-
ough worldvide systems expertise, and man; years to reach
varying joints oi intermediate expertise. Unplanped turn-
over, then, has a pctentially serious impact on the guality
and character of the engineering DCA is capable of; and has
a potentially significant impact on the jguality of decisiowus
that are made akbout the present and future state of the
worldwide DCS.

Cver the last three years, DCA management has bpeccme
concerned over the lcss of numbers of highiy valued engi-
neers, 2any of whom were senior systeds engyireers ~- perhags
the agency's most valuable resource. The rumbers of engi-
neers leaving DCA may not appear to be aiarming in terns of
absolute magnitude. Thirty-two of an approximate pofpulation
of 256 civilian engineers (or 12.5%) voluntarily serarated
from LCA between January 1, 1981 and the time of this study,
February 11, 1984. This rate does not compare unfavorakly
with that cf the private sector. The concern at DCA is that
tnese engineers are difficult and costly to replace; tae
learniny curve at DCA is considerable. Further, the numker
leaving could be on an upward trend. The number c¢f engyi-
neers vcluntarily separating from DCA increased by €2.5%
retween 1981 and 1982. The 1983 figure was a somewhat lower
increase over the 1981 figure: 37.5%.
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E. TEE COMEETITION

In its May, 1581 report, the American Electronics
Association projected a 78% growth rate for the 1981 - 1585
period, as a percentage of 1980 employment, for electrcnic/
€lectrical e¢njineers [Ref. 25: pp.41-45]. The final results
cn this frojection are not yet in. However, there is no
doupt at all that the electronics industry is in a consider-
able growth pericd. Over 90% of DCA's engineers fall into
this electronic/electrical category. The sape study
projected manpower shortages in this category through 1S85
(the study 1limit) [Ref. 25: pp. 41-45].

Other studies [fredict that the electrcnic/electrical
engineering supply will approximate or very slightly exceed
the demand during this time frame [Ref. 6: pp. 31-39].

Fcr a look at tie supply side of this labor «c¢cin, we
turn cur attention tc remarks made in Jacuary of 1983, by
Cathclic University President Rev. Willian J. Byron, S.Jd.,
testifying refore Congress on behalf of the Americar Council
on Education. Byron warned that, '"There are serious short-
ages cf qualified mathematics and science teachers. During
the 1970's the numier of secondary school mathematics
teachers being trained declined 77%; science teachers lteing
trained declined 65%." He further warned that, "At least
2,000 vacant faculty positions exist in university engi-
neering dejartments." [Ref. 26: p. 7] The Scientitic
Manpower Commission «confirms Byron's position sayiny that:
"The faculty shcertage bas developed oecause industry bhas
recruited most of the graduates at the Lachelor's level,
leaving relatively few to go on to gJraduate schcel and
rrepare for teaching. additionally, engineers aiready on
university faculties bave been lured away by Ligher salariecs
and lLetter ejuipment for research in ipdustry, ané by
increased teachiny lcads and fewer gjraduate assistants in
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academe. during 1975-30, almost 400 fuil-time engineeriny
facalty (2.7% of all permanent engineeriug faculty) volun-~
tarily lefit adademia for full-time employment in icdustry.
In sope cases, the salaries of doctoral eunjineers in pravate
industry are nearly dcuble those of eagineeriny jrofessors.
1ihe shortage of engineeriny grofessors 1is expocted te get
worse€ and the guality of instruction tc coatinue to
degrade." [Ref. 26: [. 7]

The counpetition for engineers is stiff - and there is
every indication that growth in demand wili continue wnile
higher education falls deeper into the throws of selricus
proktleas as the engire€er supplier.

C. DCA AS A COMPETIICR

1he Lefense Communications Agency has scae particular
handicaps as a congetitor in this enplcyment nmrarket.
Government salaries fecr engineers of this type Jererally ruxn
from about 15% to 35% below the market rate at present. In
a 1983 report by the Scientific Manpower Commission, 1982
salary data showed that Federal entry level salaries for
€engineers with a B.S. deyree and no work experience rar f£roa
31%  to Z8.°¢ below salaries offered by industry. For
various levels of mid-level engineers, Federal salaries were
19% tc 23% low. For senior engjineers, and engireering
supervisor and management levels, the salary differertial
was from 14% to 26% low. [Ref. 11: pp. 13-14] 1lhe pay
discrepancy is uigher yet for senior engjineeriny executives.
As of this writing, there is no relief in sight <for tkis
salary situation in the Federal community.

Until recently, as results of this research will show,
the afpreal of the breadth and challenje of the work avail-
able to enjineers at DCA has permitted its viable com;eti-
tion in this unfavoraile market. However, that appeal cseems

11

TN




IIT. METHOD

This research has two gcals: to learn wnat constitutes a
satisfying job for ar enyineer, and to learn the reascrs
teanind the engineering turmover taat nas occurced at [C)
since Jarnuary of 1981. To this end, 4s many of the jrcu, ol
€ngin€ers who voluntarily left DCA between January 1, 1981
and February, 1984, who could be located, and wnc were
willing to te interviewed, were interviewed. 1o perwit tae
develcrzent or rich data, wuwembers of the group were irtec-
viewed Lty phone rather than surveyed by mail. The intez-
views generally lasted between 30 minutes and 50 mirutes.

Cf the 32 whc voluntarily left durangy the sample fpericd,
20 were toth located and available ror interview. The atti-
tude of the interview candidates toward tne research project
and their rcle in it was cooperative and positive in all rut
two cases among tke 22 G[potential <respondents wno wers
located.

The thirty questions asked during the interviews were
develcred as a result of a review oi the literature on
related subjects: the motivation of engineers and sciea-
tists; the the management of engineers and scientists; the
conditions for <creativity; the manayement or research and
develcpment professicnals; the develcpment of «commitment
among rrcfessional staff. The resuits or similar empirical
studies of motivaticn and retention issues amonyg federally
enployed enyineers and scientists were also considered.

The interview guestions finally developed focused on
discovering:

-what factors drew these engineers to DCA initially
and what they may have enjoyed about working at their
various jobs at DCA




risks and te aliowed to fail; people who are bright and
able, with good, marketable skiils, and wno respcnd with
sensitivity to the fallibilities environdent in which they
work? I speculate that the jpotential for incompatibility is
great. At this time, I cannot guess at the magnitude cf the
problen. 1 do know, however, that a significant rumber of
fine scientists do chcose the Federal service at some foint
in their careers, and produce stellar work: at NASA, at the
National Institutes c¢f Health, at the Defense Advanced
kesearch Projects Agercy, at the Naval Reserach .ab, at LCA
and elsewhere. It's an interestiag puzzle..., ancther good
topic for further study.

24

................
.................

o A AU e S ame e -

............




€eLnvircnment in which a competent superior's reccjriticn of
tne significance of the workX is coamuanicated to the enginesr
or scientist.

The engineer and scientist look for these key elements
in jcts they consider undertaking. They leave jous in which
the conditicns which fermit and foster this environment are
comprcmnised to a degree which taey find sigrificant.
However, the scientist or engineer may also wve induced to
leave an eanviroament in wahicn matters directly related to
the woIk are ayreeaktle ir externalities of significance to
him or bher becowme intolerable and a positioa of seeaiagly
ejual technical merit is avaiiable elsewhere.

E. A CCHEMERT ON SCIENTISTS IN THE BUREAUCRACY

HBaga's law is an entertaiuing, yet sobering lock at the
tureaucracy. In it, the autaors amaxe the point that we are
Freoccu;ied, as a business culture, witih controilirg urncec-
tainty. "Crgauizaticns always go too fdr. Observing how
well a little arranging and standardizing can reduce uncer-
tainty, fpeople in new organizations are invariably driven to
systematize still more. Once the fall begius, the decline
is swift." They bhamser home the point tuat the noram is to
controcl events and outcomes; to standardize; "Life is ncre
organized this year than it was last year. It will ke still
more so0 next year...Humanity*'s disdain for bureaucratic
systews is surpassed cnly by its horror of events it cannot
contrcl - yet uncertainty remains constant.” [BRef. 3: [p.
20, 25]

TIhe Federal work culture is the supreae Dbufeaucracy.
How does this insistence on control and predictatility
impact tke work situations of Federaliy employed scientists
and engireers - feople who need autonomy, Yyet recogniticn;
Feo.le who need "space," yet =support; people who must take

23




"simyltanecus loose - tight properties." Speaking of excel-
lent crgjamizations tikey say, "For the nmost part, as we have
said, ttey have pushked autoacmy Jown to the shop £flcco or
product development tean. OCn tne other aand, they are
fanatic centralists around the <zZew core values they acld
dear."™ [Ref. 5: p. 15]

Again as seen elsevhere, the autaors stress the deiib-
erate use of rewards and their importance in companies witn
an excellent track record: "...We are creatures of our envi-
ronnent, very sensitive to external rewards and punishment."
[Ref. 5: p. 56] And then, "The systems in the excelieat
companies are not only designed to produce lots of winners;
they are constructed to celebrate the winning once it
cccurs. Their systems make extraordinary use of ncnmomnetacy
incentives. They are full of hoopla." [Ref. S: p. 58]
Considering the topic or rewards, of positive reenforcement
c¢f some significance, the authors go on to apply Skinner's
findings on the subject of reenforcement to the maragjement
arena. They add that, "Our general observation is that most
managers know very little about the value of positive reen-
forcesent." [BRef. 5: p. 70] They sum up the philosophy of
excellent ccmpanies as follows: "The excellent cobpanies
have a deeply ingrained philosophy that says, in effect,
‘respect the individual,' 'make people winners,' 'let ttien
stand cut,' 'treat pecple as adults.'™ [Ref. 5: p. 277]

D. SUMMING UP THE LITERATURE

Scientists and encineers are clearly: wmen and wcmen who
bave a strcng and very priasary need to do highly profes-
sional, challenging, technical work; to do this in envircan-
ment that allows tkem to gerceive that they are doiny
something that «counts, that is of sigynificant iagort and
impact; and to do this in a professional environment, ard an

22




less motivated than thkeir predecessors, but are more lixkely
to beccme demotivated by what they see and experience ttarn
any work grcup before them." [Ref. 19: p. 356] I cannot
judge the degree to which one generation becomes more easily
demotivated than ancther. However, as aifluence spreads
into all realms of our society, it seems reasonakle to
assume that the needs of man, "the wanting animal," as
McGregor describes him, would have moved up into tae€ hijker
Flains of the needs structure. Since ego satisfaction amd
self actuvalization are more fersonal, more emotionally-
dependant than the needs of prior generations concerned wita
survival, it wouldn't surprise me to £ind emgirical sugport
for Feterfreund's clain.

If fropularity and general public acceptance are any
measure cf validity, the suprort for claims about the new
treed is in Peters' and Waterman's recent best seller, I
Search of Excellence. "We desperately need meaning in our
lives and will sacrifice a great deal to instituticns that
will rrovide meaning for us. We simultaneously need inde-
pendence, to feel as though we are in ciarge of our desti-
nies, arnd to have the ability to stick out...(we need) at
cne and the same tiame to be a member of a winning team and
to be a star ian his cwn right."

There is much in In §§§£gg of Excellence that reafiirms
assertions in the literature wvwe have surveyed. Since a
significant portion cf their research was conducted in "hign
tech" cozpanies, I ipclude scue of tueir £f£indings here.

The authors emphasize the need for autonomy and the
encouragement of risk-taking, as we have seen elsewhere:
"The inncvative companies... don't try to hold everycne on
0 short a rein that he can't be creative. They encourajge
gractical risk-taking and sujpport jJood tries." ([Ref. 5: p.
14] Withcut caliing it such, Peters and Wateraan put forth
tne poticn of Wcreative tension." They refer to

21
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happy rat" teanet: keep the rewards coaing; select talent
that generate their cwn excitement; make him or her feel
good; hedorism - be aware that people seek pleasure and
avoid G[pain; make the recognition of performance very
visikle; «create <change, for variety, but not too fast.
{Ref. 17: p. 13] vVarious arguments are advanced ty the
authors to support these premises aud exkortations.
Aithcugu the arguments are rot developed as scientifically
as they pight be, tlere really is guite some compatibility
with cther findings reviewed hérein: nouarish the scientists
ejo; Le aware of things in the work enviromment which might
cause frustration and discomfort. [Ref. 17: p. 14]

Manners et al mertion another factor seen often in the
literature: the one who Dmanages scientists and engineers
must encourage his or her staff to take risks, must orffer
some rrotection in the case that the individual fails. They
note that the noticn of ®"irotection" further implies a
concern for the perscnal dignity of tae scientist. f™Respect
and dignity are grecuirsors to the gJeneration of work excite-
ment," they add. At the same time, the authors caution trnat
incremental rewards should only ke associated with success.
"This is a difficult balancing act regjuicing a significant
amount c¢Ii self-discijpline on the part of the @wmanager.”
[Ref. 17: ©p.14] Here we see yet another concern introduced
into the <complex eguation for motivating and retaining
scientists: timely 1r1ewards are essential as 1is protectiou
from risk associated with innovation; yet unsuccessful inno-
vation pust not affear to be rewarded incrementaily.
Finally, the authors note, as did ¥r. Wortwman, that "tae
capacity to motivate is dependant upon managerial
credikility." [BRef. 17: p. 16

There are yet many other interesting tenets in this area
of thought. Peterfreund, writing in the decade of ‘the
seventies speaks about "tke new breed...They come to worx no
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Pelz and Andrews add yet another interesting diaensiou
to understanding engineers and scientists at work. That is
the ccncept of "creative tension." They postulate that a
force like autonomy (representing challenge) is counter-
ralanced by a force 1like job security (regresenting
stability) in envircnments where scientists c¢an ke aost
effective. "It seemed reasonalkle to say that the sciewntists
and engireers of our study were more effective whern tkey
€xperienced a ‘creative tension ' between sources of
stability or security on one band and sources of disrugption
or challenge on the cther. This term was suggested by T.S.
Kuhn in a paper entitled, *The Essential Tension: Tradition
and Innovation in Scientific Research.'" [Ref. 4: pp. xv]
The fcllcwing 4is amcng the illustrations Pelz ard Andrews
give of this concept: WScientists place a high priority on
freedcm. ..As stated Ly Anne Roe, ‘'Almost all studies of
scientists agree that the need for autonoay, for indepen-
dence of action, is something particularly strong in tkhis
grour.' In what seemed an inccnsisteancy, however, effective
scientists did not avoid other people; they and taier
colleagues interacted vigorously...In our spgeculative frame-
work, independence or self-reliance is a source of security.
Interaction is a source of challenge, for they may criticize
and frod. The high contributor experienced a <creative
tensicn Letween independence and interaction." [Ref. 4: pp.
Xix-xx]

Thus Felz and Andrews approach tae (gJenerally accepted
higher order of needs satisfaction of scientists from jet
another vantage point - not contradicting what others have
written c¢r suggested, but adding yet another dimension, or
perhars aprplication.

There are a host cf additiopal opinions on what the key
ingredients in the activation of scientists and engineers
are. Manners, Steiger and Zimmerer talk about the "fat
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Wortman, then, ip a deductive approacn, accepts that the
engineer and scientist have motivations dealing with the €go
and self-actualizatican, and Jgoes on to suggest speciric
things a manager can do to <create conditions in which the
€go is nourished, and self-actvalization is encourayed. In
fact, a gocd portion of his book consists in various inven-
tories of leadership style and personality whicho the
manager/reader is encouraged to apply to him-or-herself.
Wortman then assists the reader in interpreting his results,
and contrasting thcse with the leadership demands for
successful management of scientific and engineering
personnel. His focus is pnot on a detailed 1look at the
needs, likes and dislikes of scientists; rather ae generally
describes the broad rsychological nature of taese [peofple at
work, suggests means of meeting needs thLey have, and and
attempts to assist Bpapagers to recognize the ajrrogrriate
leadership style for scientists and engineers and ccentrast
it wvith their own - ap important work, I think.

Providing the manager/reader with more good food for
thought, Wortman outlines McClelland's thinking on [power,
affiliaticn and achievement as primary motivators. lie does
some insightful work illustrating the way responses and need
pmanifestations might differ among scientists whose primary
motivaticn differed arong the three McClelland offers, and
suggJests how a manager mijht be alert to and respond effec-
tively tc these varying need structures.

Firally, Wortman gives considerable attention to the art
of managing coaflict, for he postuiates that, "lt is rot
often recogrized that the fpeople 4ho cause conflict may be
the truly creative members of the stafif."™ He also develogs
the idea tbat managers' tendency to learu and use effective
means cf suppressing conflict can be truly counter-
produc;ive in the scientific environmeat - another wocrth-
while pcstulate, and one vwhich the writer of this fager
recoanmends for further development.
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let's turh to anocther student of the motivations of

engineers anl scientists. leon Wortmawn, a lhbahagekent
consultant specializing in the higjn tech arena, orce a [frac-
ticing engineer himself, finds these dimensions key to tiae
engineer and scientist: a reward system related to the
attaipmept cf specific otjectives; enphasis giverL tc the
individual's performance rather than that of the grcu;; a
goal-setting prccedure that enables each individual to
participate in the setting of his own gquantirfied goals in
accordance with those of the organization; rapid feedkack on
perfcrmarce and immediate rewards for successful task
fulfillment and relative independence for the individual
from cther segments cf tie organization. [Ref. 2: 39-40)

what are some of the factors bekhind Wortman's different
appreoach tc definirg the [proper ernvironmernt for tte
scientists?

Early in his Lcok, Wortman makes this statemernt:
"pPsychologists generally agree that the creative ferson is
characterized as self-stimulating, independent, sensitive,
goal-criented, and capable of giving direction to his cwun
efforts...It would also seem that such people's motivaticns
are cperant at the hign level of Maslow's hierarchy of
needs." [BRef. 2: 63-64 ). Shortly after, he follcws it with
this statenment: "Tte function of the enyineering manager,
director ¢£ R &: D, vice president for eangineering - or
whatever the manager's title migiat be - is not tc show the
creative engineer hos to perform his function. It is prima-
rily to create the amiience and the reiationship that goti-
vates, stipulates the creative process of the individual who
is respcnsitle fcr tle work task." He also adds, "It almost
goes without saying that engineers and scientists, esge-
ciaily those who are identified as creative, must have fposi-
tive regard for the professional skills and knowledje of
their mapagers in reference (not deference) to the techno-
logical areas in which they operate." [Ref. 2: pp. 65-66]
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attractive features ¢f his enviroument." [Ref. 12: p. 201]
Their fipdirgs clearly showed that, M"Among tne priume satis-
fiers that serve to attract the scientist toward his orgarni-
zation are bhis interest in his work and his techpnical
freedcn." [Ref. 12: [.206]

It is «c¢f significant ncte that in this study Lcth the
statistical frequencies associated with the negative mctiva-
tors apd those associated with the positive or attractor
varialtles were significant teyond the .071 level.

C. WHAT OTEERS HAVE T0 SAY

Fcllcwing is a survey of other highlights of the litera-
ture around the motivation to work as it pertains to engi-
neers and scientists.

The pendulum of 1literary opinion takes a wide swing in
the subject of the wcrk motivations of scientists arnd engji-
neers. At one end of the spectrum, Earl B. French
considers: the engineers desire to be responsive tc family
needs and demands; his or her need to do meaningful, <chal-
lenging scientific work; the desire for wealth and conven-
ience; the desire for recognition in 1in the scientific
community; the desire for an optimal work enviroament etc.,
and finds these motivations so complex and full of conflict
that he concludes his essay saying, "If the motivaticn of
scientists and engineers is viewed in this light, it could
well be that motivating them to higher perrformance is
largely kLkeyond the control of research and development
managenent.”" [Ref. W4: p.155]

There is something of a point in Hr. French's statement:
it is a complex issue. However he misses a key point:
knowing the nature o¢f what attracts scientists to work amd
what discoufq,es or frustrates them eguips a manager to
stack the cdds of wmotivational success and of retention
success in his favor.
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about and the reasons for 1leaving one's last organization
were not the negative of the reasons for entering the
Federal service. Eight of the ten reasons for leaving, and
all cf the reasons for dislikiany tne 1last positicn were
related to job context as opposed to the work process, c¢r to
its intrinsic nature. [Ref. 12: p. 195]

In short, #The €lements which attract a scientist to
remain with an organization are not necessarily thcse that
will precipitate his departure... Differing responses
representing differing parts of the scientist's motivational
structure are revealed through his answers to the varied
questicns posed to him." [Ref. 12: p. 196]

These findings are in line with fundamental research and
reconfirm the need fcr at least a two-pronged apprecach to
motivaticn, i.e., a la Hertzberg. R.L. Khan, in a review of
Hertzkerg's work said, "...perbaps the single most igpcrtant
findipg frcm this work is that satisfaction and dissatisfac-
tion on the job are caused Lty differeat factors, rather that
ky varying amounts of the same factors." [Ref. 15: EP-
9-10 J.

Friedlander and Walton go on to make this important, tut
rerhaps pot well understood point: "Thus, studies ccncerned
with cnly job satisfiers reveal, at most only half cf the
motivaticnal structure of scientists. Since these motiva-
tions depict the relative attraction oi the scientist tcward
his job elements, tley describe dpproach needs on his part
and are thus positive motivations. Similarly, job €lements
important to the scientists dJissatisfaction concern his
repulsion away from these elements; these depict his avoid-
ance needs and are negative motivations.™ [Ref. 12: p. 157]
The authors draw this further conclusion; "Therefore whether
cne ccnsiders all of the main reasons, or merely jot-related
reasons, the predomipant positive motivation of the scien-
tist is toward the work process rather than toward any
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B. SCIENTISTS AND ENGINEERS: SOME POSITIVE AND NEGATIVE
MCIIVATORS

Ip a study of 82 scientists and engineers iu the Federal
service, Ffriedlander and Walton discove;ed that a scien-
tist's reascns for remaininyg with his organization are guite
different from (and nct merely oprosite to) those that mignt
cause hir to leave. Reasons which caused scientists to
leave their positicns vwere primarily related to work
context, to factcrs fperipheral to the work itself. Reascns
which attracted the scientist to the organization and led
his or her to stay were primarily related to work content,
to factors related tc work rrocesses. "ReasorLs to stay are
involved with the centrality of the work process in whica
there is intrinsic involvemeat by the scientist."™ [Ref. 12:
E- 201]

Reascns the scientist left his last governzment pcsitice,
on the other hand, arnd things he or she disliked in the last
job lcok gquite different. The authors said the follcwing oi
negative motivations, those wnich cause a scientist to leave
a jok: "The scientist's reasons are concerned almcst
€ntirely with elements in his work context or in its coanu-
nity epvironment, rather than in tue work fprocess itself.
The top ten reasons given for leaviny the crganization were:
deterioration of the technical program; rromotion ceiling;
desire for home ownership; poor housing; if sugerior
disliked performance; the desire for aigher pay; Fpoor toyp
management and leadership; an attractive college teachiny
cffer; lcss of technical freedcm. Reasons for disliking the
last fposition, as opposed to reasons for leavinyg, were
dissatisfaction with administration and 'housekeeping' func-
tions, with incomgetent and inconsiderate supervision and
co~vorkers, and with the administration of the technical
Frograsse. It seens cieat, then, that the elements disliked
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II. SORVEY OF IHE LITERA IRE

What do we know alout creative individuals, engineers or
scientists, about hows they think, about their values, about
why they work, where and at what they work? Wihat do we know
about waat motivates the engineer or scientist? inat do we
know about his particular frustrations or 1intoierances at
the wcrkrlace?

Fcllcwing is a svivey of curreat thinking about tae werk
motivaticns of scientists and engineers. The 1literature
search which preceded and continued throughout this study
was undertaken toward the ends of developiny relevant gues-
tions fer the ipnterview [fortion of this research, and
gaining understanding of issues pertinent to the interyreta-
tion and categorization of the results of the interviess.
Therefore, the 1literature review whicu follows is rnot
critical in nature.

A. AN QVEBVIEW

In trief, a reviev of the current thinking on tke reeds
and mctivations cf scientists and engineers siaows that their
primary work needs and motivations relove around the chal-
lenge and interest of the work itself. They are prcfes-
sionals who thrive in a a dymamic professioual atmosghere
and are attracted to companies that appear to ofrer a stimu-
lating technical and professional opportunity. However,
reasons for leavinyg a joo are not merely the opposites of
the drawing factors, apnd they warrant some scrutiny.

Highlights of a representative saumple ot the literature
follow.
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to ke 1in jeopardy fcr a significant number of DCA's engi-
neers todaye. This trend, iL combination with the fprcspect

. of ever stiffer competition for gualified engineer
resources, make the subject of engineering manpower a
critical one for DCA today.

L. 1BEE CUESTIONS TO EE ANSRERED

The purrose of this research is two-fold: to find out
why engineers who vcluntarily separated from DCA Letween
January 1, 1981, and February 11, 1984 d1d so; and to learn
what potivates these engineers at the workplace, and what
trings them contentment there. The steps to accomplishinj
these purposes included interviewing a sample of forxer LCA
€ngineers.

This research orly attempts to understarnd the reascns
that these valued enmployees 1left DCA, and t¢ learrn wlhat
constitutes a satisfying job apnd worx environmeat for them.
Therefore, subse,uent work to devise reaedies ior the jrcb-
lems unccvered is called for as a lojical foilow-cn to tais
research.

The research preserted is organized into 7 ;arts. Tais
introduction is follcwed by: a survey of the highlights of
pertinent literature, with emphasis on the neels arnd motiva~
tions cf scientists and engineers; a Jescription of anu
raticnale fcr the methodology used to coanduct tnis researca;

a presentation of the data collected, analysis of thcse
findings; the research sunparj; and conclusiorns; and
appendices.
12
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-what they felt that the characteristics of an ideal
engineering job wculd be

-hcw they perceived their relationships with supervi-
sors and managers in their chain oi command, and hcw
they assessed the skills and leadership performance of
their sujervisors and manayers

-what they believed that the characteristics of an

ideal supervisor of engineers would be

~-how they felt about their relationship with
colleagues both in their immediate work group ard in
interderendent work groutgs

-hcw they viewed their professional development during
their LCA tenure

-hcw they felt akout recognition, pay, benefits,
office srace and e€guipment

-what most frustrated them about working at DCA

-why they left DCA; and what, if anything, DCA could
have done to influence them to stay.

In Chapter 4, the data from the interviews is aggregated
and presented, usually, in the forms of raw nunters of
respcndents giving that answer, and percentage of respon-
dents so answering. Slightly different treatments of data
are used where respcndents were permitted to give multiile
respcnses, €.4d., where respondents listed several traits
about their work at DCA that they liked. In Charter 5,
Conclusicns and Reccmmendatioas, major trends and cther
cbservations sigynificant to DCA's desire to beyin tc exert
some measure of corntrol over engineering motivationm and
turnover are presented.
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Althouyh the engineers subject of this study include
cniy e€njineers whko have left DCA, it is gjuite plausikie tiat
their opinicns are representative of the overall groug of
LCA engineering enplcyees for a couple of reasons. The
group cf emngineers subject of this study are varied in age
and length of service - with as 1little as two years or as
much as twenty years c¢f service; and their responses tc tae
interview gyuestions were gquite in line with those the
literature wou.d suggcest that engineers would have.

It is the writer's recommendation that at some jpoint in
the near future, correlation studies pe run between varicus
demographic data elenments, e.g., the respondents length of
service, and responses or response patterns to guestions.
At the time of this frinting, the necessary demoyraphic data
was Dct available.
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IV. THE BESULIS iy

The results of the interviews with former DCA engi-
neering enmployees are presented in this chapter alonrg wittkt -
an analysis of what the data indicate. The apalysis s
includes highlighting sigmificaat trends and observaticas
particularly as they may be useful to DCA. A listing cf the
actual responses to selected questions is at Appendix 3
(rartial serntences from this writer's handwritten notes.)

The resrcnse to these questions are singled out for deline-

ation inp an appendix because of their potential to adid

valualtle interpretive data to the aygregate «respcnses

Fresented below. Wiere such potential does mot exist, tae .
questicns are omitted from the appendix. An ordered listiny
of the full group of guestions asked the 20 interviewees, in
the crder in which tley were asked, is at Appendix A.

A. TEE ATIBACTOE OR MOTIVATING VARIABLES .

Cuestions 1, 4, 5, 6, and 12 are a series of guestions
intended to probe into the nature and particulars cf fosi-
tive motivators - attractor variables - for tie engiaser
and his work in general, and for the DCA engineer arcé nis {f

work in particular. -

1. &hat About DCA Draws Engineers to hork There?

The respondents were permitted to gyive nmultifple
answers to the first interview gquestion, "What drew ycu to
DCA?%" Several trends enmeryjed. Seventy-four percent (74%)
c¢f the respondents were drawn to DCA by the nature c¢f the
work cffered them. Cne hundred percent (100%) who came to
LCA vcluntarily (all ftut one of this sample of 20) mentioned




TABLE 1

THE ATTRACTOR VARIABLES

DRAWING FACIORS

the
the

Nature_ cf Work L
(challeaging/excitiny)

inortpnit{ to grew |
€chnically/professionally

Erofessional atmcsphere/
respected colleagues

THE IDEAL JOB

Nature cf Work
challenging/excitiny/
varliety/scoge

Have an impact/make
a difference

Frofessional Environment
Advarcement Opportunity

Cgportgniti to Grcw |
echnically/professionally

WHAT WAS GOOD AT DCA

Nature of the Work

Crportunity to have an Impgact
Egke a difference F /

Degree of engineering freedom/
independence

Beogle

nature of work as an attractor variable arnd

wcrk offered to them by

The second

systems

1cne of the 20 respondents came to DCA
function.
gquestion.
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% RESPONDING

T4%

53%

20%

85%

70%
30%
25%

20%

70%
20%

20%
15%

said that

DCA appeared to be challenging,
interesting, state-of-the-art and/or exciting. (1)

mcst freguent response on the attractor
factors DCA initially held for
perceived cpportunity to grow tecanicaily and/or profession-
ally as engineers,

these engjineers was a

engineers, in an enyineerinyg

via transier of

his respcnsés are included in all but this first
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subspecialty, or ir a few cases, as managers of large
engineeriny projects c¢r prograbns: 10 of 19 (53%) gave suck
respcnses.

In third place, these responses got two votes each:
the professional atmcsphere, and the opportunity tc work
with resrected professionals for a total of 20% of respcn-
dents drawn to DCA anticipating a positive professioral
envircoment. We will see in section 'C.*' of this chagter
45% of the respondents, the professional environment at L[CA
did nct live up to the degree of professionalisa that ttey
€expected to find at ICA when they arrived.

Iwo responses tied for fourth place amorng DCA's
attractor factors with a vote of 15% each ( 3 respondents
€ach) . That tie was ketween an opportunity for advancement
(,ositicnally or monetarily) and the opgortunity to "have an
impact," to "make a difference" in engineering work that the
subject found to be of siygnificance or importance.

In relation to the "opportunity to advance"
respcnses, it is important to note also that all respondents
indicated that such opportunity alone was not in itself
enough reascn either to take or to leave a job. The nature
of the work itself had to be "right" from their personal
persrectives. (The engineers' views on what constitutes
work that is satisfying are presented in the next sectioa.)
That resjiondents cared that the work they were doing was of
some particular importance, was 1n fulfillment of some
significant need for others, perhaps for a significant
segment c¢f society, was a recurring under-theme througanout
the interviews. These responses got two votes each: a
rrofessicnal atmosphere, and the opportupity to work with
respected professionals.
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2. Y¥hat Does a Great Job look Like for an Engineer?

The next Juestions in this series were unumbers rfour
and five: "In general, what elements vould be found ip a
satisfying job fcr ycu?" and "O0f those elements found in a
satisfyirg job for ycu, which are numbers one and two in
importance to you?" Consistent with responses to the
€arlier gJuestion in this group, 17 of 20 (85%) menticned the
nature of the wcrk to be performed as a primary elenesnt.
The bnumbe€r cne response among those related to the nature of
the wcrk was that tlke job needed to encompass challenging,
stimulating and/or eiciting work. Thirteen of 20 (65%) of
the respondents selected challengying or stiamulating-type
work as the most impcrtant factor in a satisfying jok, and
another 3 placed it as a "close second," for a total of 80%
of the respcndents.

Eleven of 20 respondents (55%) *"the opportunity to
make a difference," c¢r "to have an iapact" as the the next
most freguent response. One additional respondent saw it as
a close seccnd to jok chailenye. Two additional res;ondeats
gave a cliosely what cculd be considered a related resjcnse:
"an environment in which one's work is agpreciated and
accerted." This grouping of related responses totals up to
70% cr 14 of the 20 particirants. In fact all of the
respondents chose either matters related to the rnature of
the wcrk or the opfportunity to have a fpositive [fersornal
impact as either the first or second most important element
in a satisfying job.

Six individuals, or 30%, spoxe of the importance of
a professional envircnoment. Reliationships with sugeriors,
personal and professional respect for and from sugeriors,
and respect for and amonj peers were often mentioned in the
context c¢f elements ¢f a professional environment. Without
referring to the idea of a professional environment, two
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additional respondents similarly mentioned yood relatiorn-
snips with zanagement as a key element in a satisfying job,

. and ope additional mentioned Jood relationships amcng
co~-wcecrkers.

Five of 20 (2t5%) chose responses related tc career
advancenent and gromction making it the fourta most freguent
type ci response. Fcur more (20%) spoke of the opgcrtunity
to grcw technically cr professionally without specificaily
relating that objective to the notion of a promotion. If we
group these sets of responses related to professional and/or
Fositicnal growth, we see that 9 individuals, c¢r 45%,
ansvered in this general category.

3. FRhat Engineers Eeally Liked About DCA

The pext guestion in this aotivator-attractor series
is nurber 6: "What have you 1liked about your job(s) at
DCA?"™ Ccntinuing on in a consistent vein, 14 of 20 (70%)
menticned the nature of work they were called wugcn to
rerfcrm at DCA. Cf a total of 20 different factors
menticned Ly the respordents as things they liked about
their jcbs at DCa: five (5) of those dJdealt with the
intrinsic pature of the work performed, and those five
factcrs got a total af 27 votes (51% of all votes cast.)

Specifics mentioned as enjoyable about the nature of
kork included: the ojportunity to work with new technolojies
cr at the state-of-the-art; the variety of [frollenms
[resented fcr work; generally challenyiny or exciting work;
the broad scope of the taskings; the management or jrcgran
management challenge; and the chaance to work on large
systerns.

factors menticned which were extrinsic to the nature

of the work itself were mentioned with a lesser degreée of _
troad general agreement among respondents: 4 of the 20 PQZ}
resgondents (20%) nmentioned the opportunity ‘to have an j{fj




impact, and another 20% mentioned enjoying having a goodly
amount of ipdependence in planning 4and carcyingy cut taeir
assigned responsibilities. Three (15%) @mentioned enjoying
the feorle they worked with.

B. A PORTRAIT OF THE IDEAL SUPERVISOR OF ENGINEERS

The next question in the motivator attractor series is
number 12: "What words or phrases would you use to describe
an ideal supervisor of engineers?® The specific words and
Fhrases which respondents used to answer this guestion are
varied, in a word-fcr-word <comfparison. However, several
rarallel ideas or concepts emerge repeatedly.

The most repeated idea is that enyineers prefer a super-
visor whc sets general jarameters, or gives broad guidance,
and then gives his c¢r her staff considerable 1latitude and
independence in planning for the specifics of the work and
in carrying it out. This supervisor generally shoula ke an
engineer, ard be capakle of givinyg yuidance wien asked, rtut
need mot Lte well versed in the technicai detailis of the
day-tc—-day goings on: 12 of 20 (60%) 2ut combinaticns of
traits similar te tlkese ip their ideal supervisor of engi-
neers. These phrases, taken from the interviewer's hard-
written notes, are typical of those used to describe tais
particular combination of facets of an ideal superviscr:
"...one who accepts ideas, and can give directiom when
needed, but who elsewise leaves one alone." ",..one who is
supportive and can be decisive, but who leaves rocm for
independence...he must not micromanage." "..., a [LCILES-
sional with sufficient experience to give guidance wlen
needed." "...he gives broad guidance and allows the engi-
neer a great deal of freedom within those gJuidelines...he
does not micromanage a4 project, he Jjust sets the stage and
gives feedback in the broad sense." "...a pro-active kind
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of manager in tae sense of expectiny from enyineers tech-
nical innovations in the work they do and giving sutficient
latitude to yet it dcne.™

Two cther significant trends emerged, though neither is
as strong as the first. Engineers waant their superviscrs to
have general and interperscnal communications skills.
Technical ccmpeterce alone isn't enoujh: 9 of the respon-
dents (45%) commented along this lime. Several specifically
menticned that an ideal supervisor gives both positive and
negative ieedback. This group of enyineers also locked for
a supervisor who was competent, in general, in leadersaip:
30%.

Finally, 6 of tlke 20 interviewed (30%) said that fprob-
lems with their sugervisor or manager were one of the
primary causes of their decision to leave DCA.

C. EXPECTATIONS OF VERSUS EXPERIENCES AT DCA IN SEVEN KEY
AERKEAS

In guestion tkree, respondents were asked to say whetker
their expectations in coming to DCA were met, were not met,
or were e€xceeded in actuality, ifor seven key areas. The
areas c¢f inguiry and the results are shown in Table 2.

These results add to the growiny body of evidence that
DCA's big drawing card in the competition for engineering
talent is the nature c¢f engineering and tecknical work that
it carp cffer. The expectations of 85% and 95% of these
engineers, respectively, were pmet or exceeded with regara to
the challenge and degree of interest of their work at DCA.
These findings are «c¢f particular significance. As we saw
earlier, As we saw earlier, nature of work is tae most crit-
ical factor in job satisfaction for this yroup or erngineers.
And, in our review of literature eariier i1 a jgrevious
chapter c¢f this study, we saw that such is also the case for
engineers and scientists in general
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TABLE 2
DEGREE TO WHICH INITIAL JCB EXPECTATIONS WERE MET AT DCA

LESS THAN SAME AS MCRE THAN
EXPECTATTIONS

Challenging Work 15% 55% 307
Interesting Work 5% 55% 40%
Professional Ervircnment 45% 30% 25%
Chance tg WOik Kith_Respected

Prcfessionals, Colleagles 30% 35% 3c5%
In lerums cf Salary, Benefits 5% 75% 20%
In Terms of Advancement

Potential 25% 50% 25%

L. TIEE EERCEIVED REAIITIES OF WORKING NITH DCA SUPERVISOES

Questions 7, 8, 9, 10, 11, and 13 are a group which
probe into the enginecer's feelings and perceptions akout nis
relationshifp with his last supervisor at DCA (the supervisor
in the jcb bhe left), and his thoughts about his supervisor's
performance both as a supervisor, and in relation to the
oversight of engineering technical matters.

1. BEBelationships with Sujervisors

—— i gt e s iy s i oy — e e, s

Cuestion rumker seven asked resporndents, ®In the job
you left at DCA, how would you describe your relationship
with your inmediate supervisor?" The respondent was cffered
three response choices, in this instance: a positive/middle

choice, "average and acceptakle,"® Vsomething better than
that," or "something less than that." The results are shown
kelow:

Grouping these two responses we ifind that 16 cr 80%

saw their relaticashiy with their supervisor as average and
accefptakle cr better. -
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TABLE 3
BATING RELATIONSHIP WITH THE SUPERVISOR

(LESS THAN) AVERAGE &: ACCEPZTABLE (BETITER TEAR)
20% . 35% 45%
2. How Well Lid Your Supervisor PpPerform in the
Supervisory Egles?

Cuestion 8 asked, "In the job you left at DCA, how
would you describe ycur supervisor's performance as a super-
visor?" The respondents were asked to address supervisory
perfcrzance separately ror technical and "all other sufpervi-
sory dimensions."

TABLE 4
SUFERVISOBY EERFORMANCE

{LESS THAN) ADEQUATE (MOKZ THAN)
TECHNICAL SUPERVISICN 25% 55% 20%
OTHER ASPECTS 45% 35% 20%

Seventy-five fpercent of respoandents were satisfied
with the technical supervision exercised by the sujervisor
in the jct they left at DCA. Of the 25% who were not satis-
fied, taese comments are representative: the technical wcrk
lacked arn overall focus; he (supervisor) did not know what
was gcing on; he was a generally competent gerson, Lat he
was in no way Gprepared for the Jjob he came to at ICA
(speaking of a military supervisor) ; he was over-
conservative; I didn't respect him as a person.

Forty-five fercent of the respondents expressed
disafppointment with their supervasor's performance in the




non-technical aspects of supervision. Tyrical deficiencies
cited include included: over- (or micro-)managing; ge€rscn-
ality rrcktlems; "mapagement by exception;"™ not going to rat
for their programs; insensitivity to "people things."

3. khat About The level of Superyision?

— - e o — i

In guestion 9, the enyineers were asked, ®How would
you describe the level of supervision you received?" 1The
interviewer suggested several different responses, in tais
case, since the exact meaning of the guestion was nect iame-
diately apparent to some. Amony the responses the inter-
viewer suggested were: adequate and about right, toc close,
too lcose, inadequate, or "whatever fits."

TABLE 5
THE LEVEL OF SUPERVISION

LESS THAN SATISFACIORY ADECUATE AND ABOUT RIGHT
40% 60%

The following are typical comments from those who
reported less than satisfactory level of supervision.
Superviscr: was an obstructionist; lacked leadership
ability, 1lacked the ability to give any direction; did not
know what swas going on; controlled so tightly that bhe
stifled initiative; micro-managed.

4. Could the Employee Influence His Supervisor?

—— ——

Cuestion 10 asked the employee, "How would you describe the
level of influence ycu actually had on the decisions your
supervisor made that were actually relevant to your work?
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TABLE 6
ABILITY 1C INFLUENCE THE SUPERVISOR?

INADECUATE ADEQUATE VEKY GOOD/HIGH
20% 15% 65%

5. Belationship With Supervisor aad yuitting DCA.

guestion 13 asked, "“Were nmatters related tc sufpervi-
sion a factor in your leaving DCA?" Six or 30% said that
matters related to sujpervision were a factor in the decision
to leave [L[CA; 70% said that such matters were nct a

consideraticn.

6. 1Ihe Engineer and the Powers That Be

Toe final question im this group asked, "How would jyou
descrite the 1level c¢f influence you had on the individual
who actually had the fower to make significant decisicns on
the nature and course of your work?

TABLE 7
ABILITY TO INFLUENCE THE POWER PERSON?

LITILE or INADEQUATE ADECUATE VERY GOCOD or HIGH
60% A 20% 20%

For the first time in this series of Guesticrns on
supervisory and managerial relationships, the proportiocn of
Fositive responses (adequate or Letter) is less thar that of

the negative responses (inadequate or little.) Since the
percegticn of "having an impact” or making a differerce is
essential to the job satisfaction of wmost erngineers,
according tc this research, and according to the literature,
it may be quite an isportant finding if we assume that cne
takes some degree «c¢f the measure of bhis impact Ly the
measure c¢f his influence on the true Jdecisioa makers.
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TCE MANAGEMENT ANL THE QUIT RATE

stion 14 asked resporndernts, "Were nRmatters related to
tand or agency-level leadership a factor in your decision
Leave DCA?Y

TABLE 8
BIGH LEVEL LEADERSHIP INFLUENCE YOUR QUITTING DCA?

YES NO
COMMAND 40% 60%
AGENCY 55% 45%

Fcrty-five percent of respondents had strong dissatis-
ticns with léadership at the command level. Phrases and
1s use€d ty amore than one cf tae respondents tc describe

percections of [froblems at the command 1level included:
t~managed, over-ccntrolled; weak, ineffective; @yojpic
ccach, over-conservative style; generally capakle, Lut
te inadegyuate for bhis particular position.

AD even larger yroup, 55% was seriously dissatisfied
b the leadership at the Agency level and specitied tiat
ters related to agency-level leadership were directly
ated to their decision to leave DCA. Comments and
as€s used to describe such reasons included: decline of
icr civilian technical management influence; the utility
the engineerinj center was taken away; incompetent tech-
ally; agency leadership did not trust or respect their

€engineers; it's a senseless bureaucracy; innate distrust
civilians; the Director destabilized cavilian morale; the
ectcr does not kncw the mission; the director is weak;

director creates maximum anxiety for «civilians; fparo-
al vision; difficult for a joint agyency to take its
ntful Fplace in the defense coamunity. It is of
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-guidarce is broac and general and enjineers have a

great deal of latitude in how taney execute their work

-supervisors yive feedback, Lut over-(or micrc-)

@aapagemert dces nct exist

-manajement is ccmpetent and creates a positive,

prcfessicnal engineering environaent.

-There are natural impediments to this ideal jck situ-
ation in any large brtreaucracje. However, as Peters [fociuts
out, scme very largye and very successful companies hnave
overccme sacrtconings typically associated with size and tae
tureaucratic processes and character that can ensue: #The
excellent ccmpanies have a deeply ingrained philosopny that
says, ir effect, ‘respect the individual,' ‘'make fpeo;le
winners,' 'let them stand out,' ‘treat people as adults.'®
[Ref. 5]

It is the purpgose of this work only to descrike the
motivaticns and aspirations of the enjineers wno leave DCA
and to define the reasons for toeir decisions to separate
froa I[CA. The next loyical step to this research is to
explore the creation cf a more consistently motivating envi-
rcnment for DCA's engineering staff so that DCA may e on
"top cf" engineering turnover rather than struygling tc keep
pace with ard understand it.
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tae negyative side for sone. It*s juite logjical because ot
the bigh degree or value a sense oi daccomplishmeat has to
€ngilne€ers. Also, disiilusionment with higher maragement
levels was cited by =several as a primary reason for leaving.
Given the agparent increase in enyineerinyg turnover, it
looks as if the drawing cards are eitner not as strong as
tuey cnce were, or the demotivators dare becoming weightier
tnan the attractor variables in the balance. Data ccllected
in question three, <c¢n the degree to which various expecta-
tioas in coming to DCA were actuaily met, indicate tuat the
drawin¢ card of nature of work - the most critical of all of
the variables - is =till strong. However, disappointment
with the dejree of prcfessionalism in the DCA envircrment dis
consideratle, as is disappcintment with the dejree to wnickh
cne can have an ‘"ippact,®" or “make a difference.” It
appears that various frustrations associated wita tae
tureaucracy and with the pericrmance <¢f some DCA manajers
may ke tied to the growing feelinjs among sSome that the
chance of personal accoapiishment or ixpact is blacked, ard
to negative feelinys apout the adeyuacy ci the

professicnalism cf the environment.
D. TEEF IDEAL JOB
The ideal enginering job is one in which:
-wcrk is exciting and cahallenginyg

-ociportunities to grow as an enyineering professional

cortinue
-gcod work is appreciated apd recognized

-achievement of gcals and objectives is reasonatly
feasiltle
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neering manager, taen, is called to be sopiaisticated irn the
skills and arts [particular to haigh- teca jperscnnel
leadership.

E. LCA'S DBARING CARLS

LCA's top drawing card is the nature of work it «can
cifer the engineer. The opportunity to work on broad-scoped
assigrments involving very large telecommunications systess,
is almcst unparalleled in the industry. Such opportunities
excite tlke engineer. He or she is also drawn by the expec-
taticn cf working with other top-level professionals of
troad and diverse talents and skills. The thiré strcang
drawing card for DCA is the expectation that the individual
will hkave the opportunity to have a personal impact cn scuae
mnatter of considerakle import. And for soae years aow,
these strong drawing cards have captured and held extracrdi-
nary €ngineering talent. But it appears that sometiirg is
changing.

C. TIHE NEGATIVES FOER SOME DCA ENGINEERS

When DCA engineers come tc believe that they nc lcroger
bave an imract on something significant or when that work is
no lcnger arpreciated; or when the work loses its challenge
and the cprortunities to jJrow cease, notions of mcving on
can se€t in. The ercsion of personal impact and of perceived
Iespect Ly higher management is a particular liability that
DCA bhas had towards a group of its former management staff.
The decline in job challenge and opportunity to grow prcfes-
sionally cr technically were stumbling blocks for fcrmer
empioyees at every level and length of service.
Frustrations with izpediments to nmission accoaplishment
associated with bureaucracy in general, or the joint-arena
in particular are ancther factor which <can tip the scale to
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turaover. In working to retain engineerinj talert the
manager must rot only remeaber his pronises to provide the
individual with challenging, ibnteresting work and the ofppor-
tunity fcr long-term growth on the job, both technically and
frofessicnally; rut nust also:

-frovide a range of feedback without appearing to

Over-ganage or to micro-manage
~reward noteworthy performance

-te cpen and attuned. to environuental frustrations

that may be reaching a level of sigynificance which
could induce looking for other employment

~estaklish open lines of gersonal communicatior with
the explcyee in crder to have access to the pulse cf
wcrk-related frustrations and disappointments

~-Le ready to work with emgloyees to -devise creative

sclutions to the probléms at hand.
-inspire confidence as a competent professional.

Eecruiting is, ttenm, only an initial step in emngireering
staffing. As Hr. Wortman puts it, "The function of an €ngyi-
neering manager, director of R & D, vice presidernt for enyi-
neering - or whatever the manager's title might ke - is not
to shecw the credtive engineer hcw to perform his function.
It is primarily to create the ambience and the relaticnsiip
that wctivates, stimulates the creative grocess of the indi-
vidual who 1is responsiivle for the work task... It almost
goes without saying that engineers and scientists, esge-
cially those identified as creative, mus* have [fositive
regard fcr the professional skills and knowledge c¢i taneir
managers in reference (not deference) to the techrnological
areas in which they ojerate."” [Ref. 2 pp. 65-66] The engi-
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V. SUMMARY AND CONCLUSIONS

A. ATTIEMPT TO ADDRESS THE TIOTAL MOTIVAIIONS PACKAGE

Several findings may Le of particular value tc the
Cefense Ccmzunications Agency in its guest to acgquire scme
degree of ccntrol over engineeriny turnover. 0f particular
note is the finding of this study, and of other studies
reviewed in the literature, that looking only to what draws
an engine€er (what attracts him or aner) to a job, or to what
one likes alkout a jok, reveals at most only half of his or
her motivational structure. Factors which cause an engineecz
to seek cther employment are not limited to the oppcsite of
or negation of the attractor factors, those which drew hinm
or her tc the job, although these opposites can have this
effect. Rather, a whcle set of factors not strongly at play
in the recruiting piccess do come into play when reterntion
is the oltjective.

The astute manager must attract the engineer tc his job
vacancy Lty cffering:

~challenging, interesting woerk

~a prcofessional environment in which to execute the

wcrk

~the cppcrtunity fcr the individual to "make a differ-

t
.
vy

ence," to "have ap impact"

»

g

~the vision of the opportunity to grow in technical cr
prcfessicnal skills.

o
PPV W

At the same time, he must set a plan in motion to keep
the engineer satisfied and motivated to remain at the jcp if

v e
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the wmanager is to exercise some degree of control over




we begin to see factcrs other than nature ol work merticned:
frustrations and disillusionment with management; tanreatened
decline in retirement benefits; military-civilian interface
Fronlems; the Lureaucracy; organizatiomal politics; and
perceived parochialism. Unlike tne Friedlander arnd 7alton
study, however, we alsc see that the impedinent of whdt were
the strong attractor factors , 1i.e., the challenge and
degree of interest of the work, and the opportunity to "“have
and impact" becomes a neygative motivator.

1. WAS THE GRASS IN FACT GREENER?

The last juestion asked was, "Was your experience in the
job you left DCA to gc to as fositive as you thought it was
going to he?® Here are the responses:

NG YES EVEN MOEE SO
15% 60% 25%

The interviewer was interested in aiscovering any
possikle pattern of job discontent among tae groufp cr engi-
neers whc leift DCA. There was Lo such pattern in evidernce:
€5% of the respondents answered positively.
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-matters related to style or competency level of higher
manayerent.

Three respondents mentioned at tanis point that threaterned
changes to civil service retirement benefits and folicies
had tipped the balance for them in a decision process that
was already underway. There were many other responses, ftut
no otker apparent clcstering.

Cuestion 29 asked, "What is the one primary reascn you
left L[CA2?" Most respondents (55%) were not able tc identify
one single top reason for leaviny, out said that their deci-
sion had been a coabination of things mentioned in resgonse
to the two frevious guestions. A few could single out cne
thing that carried mcre weight than the other factors ir
their decision: four (20%) found the lack of opportumpity to
troaden and grow ir and of itselr sufficient reason to
consider leaving the job; 20% left primarily because of
rroblems with the gilitary-civilian interface at the top
management levels; one 1left for reasons of .gecgraphic
frreference.

In the next to the 1last guestion, the respondents were
asked , "What onme thing could DCA have done that xight have
influenced you to stay?" Forty-five percent (4:5%) of
respondents answered either ‘"“nothing,"™ 'there was no one
thing,” cr “notainy, it was too late.¥ Two answers had two
respondents each: "challenge my abilities;" and, "provide ue
the crportunity to grow professionally." there was no cttler
clear clustering for this guestion. For a 1look at the
answers, see€ Appendix B.

"The predominant negative motivation of the scientist is

avay from environmental dissatisfiers rather than away fron
work prccess dissatisfiers," say Friedlandaer ané Walton -]
[Ref. 12: [. 204 ). The fipdings in tais study are in i){é
general agreement. Whern we 1look at "negative motivatcrs," .




-discontent with either the @masajemeat style or/and the

level c¢f competenceé ci higher management (30%)

-prcblems related to wilitary-civilian interface ix
Jeneral, and at the top maragement levels in particular
(20%)

The next highest group of "vote-getters" were:
-lack cf or a decline in personal 1influence and imfact
{1E%)

-prchiems (political and practical ) associated wits

beinc a "joint-agency" (15%)

-the lack of a «ccntinuing opportunity to oroader ang

grcw professionally (15%)

-lack of professicral and tecanical competernce ancngy

colleagues and/ or mzanayers (15%)
-teipng underutilized and underchdlienjed (15%)

-difficulty in obtaining resougrces necessdry to gé&ét the
jok dcre (10%)

-too much engineering work ccntracted out (10%)
-lack c¢f advancemert opportunity (10%)

-viewing the <coumptroller ojeration as "obstructicnist”

in pature (10%)

More detail on the nature of these responses can be fourd at
Appendix B.

The next jues*ion asked the respondents, "Which, if any,
of these frustrations were primary factors in your decision
to leave?® The toy reasons were few in number:

-lack cf cpportunity to broaden and jrow

-the job was nc longer challengiay
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TABLE 12
HOW IMEORTANT IS RECOGNITION?

LOW MEDIUN HIGH
INFORMAL RECOGNITICN 1 (5% 6 (30%) 13 (65%)
FCFMAL FECOGNITION 2 (10%) 11 (55%) 7 (35%;

bestseller, In Search of Excellence [ Ref. 5: p. 25]. The
scientist c¢r engineer needs to know tnat his or her work is
of significance and is appreciated. Here we see that 95% of
respondents see 1informal recognition as of medium or high
importance to them, with 90% so voting for formal reccgni-
tion as well. It seems only common sense that this would be
S0 amcng a group whcse motivations are largely in tae work
itself, and in the perception of having a personal impact in
some matter of significance would respond this way. As
Peters and Waterman say, "respect the individual... make
Eeople winners... let them stand out... treat [eogle as

adults." [Ref. 5: p. 277]

K. TEE MOSI FRUSTRATING THINGS ON THE JOB AT DCA

The next three gquestions probed for the heart of the

) reascns the respondents left DCA and asked them to fut scme
kird cf a ranking on then. wuestion 26 asked, "Name the

three things about wcrking at your job at DCA that most

frustrated you?2" The responses, on a word-for-word ltasis

; were varied. However, as ip previous cases, trerds did

emerge. The top six "vote-getters" in this category were:

-organizational politics and rivalries; the overall lack
of a team view of c¢f things, or conversely;, p[parochial
vision (45%)

‘-general frustraticns associated witn the bureaucratic

prccesses (40%)
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Walton [Ref. 12: pp. 39-40] whcse rfesearch demonstrated that
the “attractor" variakles, those which draw an endgineer to
work and ccatribute to a desire to remain, are€ largely
intrinsic to the nature of the work itself. Here we see
that pay was a primary reascn to leave DCA for only two of
the 20 irtervieweces. Money, thea, is not a major reason
tehind L[CA's loss of engineers.

1 Je BECCGNITION ON-TEHE-JOB

Questions 24 aad 25 addressed the issues around reccygni-
i: tion cn the job. Question 24 asked, "“Were you adegquately,
fairly recognized at DCA for the work that you did there?"
Eespcndents were asked to evaluate the uestion on two

levels: informal reccgniticn (referring to ongoing recogni-
tion through normal interaction with superviscrs and
managers; and formal reccgnition, referring to awards

received:

TABLE 11
WAS BECOGNITICN ADEQUATE?

YES (ADEQUATE) NO
INFGRMAL EKECOGNITICN 65% 35%
FOEFAL RERECOGNITION 75% 25%

When asked, "How important is recognition oan-the-job to
youz® resrondents again were asked to rate formal and
informal recognition separately, and to choose either bigh,

medium or low as their respcnse. The results were as if;i
follcus: o

Recognition is often cited in the literature as impcr- - ,j
tant to the scientist or engineer. Quite recently, Peters i{;@

and Waterman bhave bighlighted its siynificance in the :gﬂﬁ
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for that work in the industry in general; at whether cr not
in dcing what they were doing at DCA they were workipng at
thier full earniny rctential as an engineer, yiven their
present level of experience or education; and at whether or
not matters related to pay were a factor 1in their decision
to leave L[CA.

In answer to the guestion, "Was your pay level at [CA
competitive with what others in your field at your level
and jol-type were being paid?"

=15 or 75% said "nc," pay was not competitive.
-5 (25%) =aid "yes."

In ansvwer to the related question, "Given your exgerience

and education, how was your salary at DCA relative to your
€arning potential at that time2"

-17 (85%) fcund it low
-2 (10%) said that it was just about rignt,
-1 (5%) said that he was working above his competitive

€earning potential.

Cuestion 23 asxed, "Were salary , or salary and lenefits
a factor im your decision to leave DCA24: 40% answered
"vyes," salary and ©Dbenefits were ia fact a consideraticu ia
the decisior to leave DCA. 0f those eight engineers:

-2 saw it as a primary factor;
-6 saw it as a secondary factor;
-2 saw it as a minor consideration.

The majority of the group exrressed the idea that salary
alone was not typically adejuate reason to leave a job.
Several said that salary did ©not become a consideration
until at all uantil they began lookiny £for anotner Jjcb.
Tnese findings are in line with those of friedlander and
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decisicn to leave DCA. For six of tnose, it was the primary
reason for leaving. Several in tais jroup who had answered
that professioral development at DCA was more than satisifac-
tory explained that they had reaced a point in the joks they
left at ICA where they could pg longer grow professicnally
or techrically. Several spoke of having reached a
"dead-end." As was the case when speaking of advancenment
earlier, "dead-end” usually did not mean monetarily <r fosi-
tionally alcne. Professional or technical advancement held
more weight for most.

Heo SEACE AND EQUIPMENT

Cuestions 19 and 20 took a look at the relative impor-
tance cf workspace ard ejuipment to the engineer, and &is
level of satisfaction with those at DCA. Question 19 asked,
"Here your office space and work eyuipment at DCA satisfac-
tory2" 85% of respondents found their workspace at ILCa
adequate. All respondents (100%) were satisfied with the
eJuirmenpt available tc¢ work with.

Cuestion 20 asked, "Is workspace in general important
enough tc be a primary or secondary factor in a decisicn to
leave a job? Eighty-five ;ercent (85%) said "no."™ Tnis is
not surprisiny in the light of the clear motivations of this
grour of engineers which revolve around the nature and
content cf work, and importance of personal contriktution.
However, two engineers did remark that althouyh wcrkspace
was nct a factor in their decision to leave DCA, it was a
consideration in selecting their new job.

I. PAY I1IEVEL AND LEVEL OF EARNING POTENTIAL REALIZED

Questions 21 - 23 took a look at the engineers' ercep-
tions of the degree to which their pay at DCA for the job
they were dcing was ccmpetitive with what was being cifered
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A large number, §&0%Z, were also at the least satisfied
with relaticnships Letween interdependent groups taey hail
worked with. Several 4id comment, however, that interdepea-
dent group relationships above the working group level were
not as good, and cited thaings suca as parochialism, and
"politics" to descrilke the [froblem between groups at the
higaner levels.

Cuestion 16 asked, ®"Did relationship with colleagues
Flay a part in your decision to leave DCA2": 90% said "no."

CG. HCE ABOUT YOUR PRCFESSIONAL DEVELOPMENT?

wUestions 17 and 18 were desiymned to gain irsight into
the engineers ideas and feelings about their own jrofes-
sional development during their stay at DCA, anu tc deter-
mine if matters related to rrofessional development were a
facter in their decisions to leave.

Questiorn 17 asked, "How would you describe your frofes-
sional development during your stay at DCA?" The cespou-
dents were asked tc select from among three answers:
satisfactory; something more than that; or something less
than that.

TABLE 10
EVALUATE ICUR PROFESSIONAL DEVELOPMENT

(1LESS THAN) SATISFACTIORY (MORE THAN)
PRCFESSICNAL 20% 25% 55%
OEVELCEMENT

When asked, "Were matters related to professional devel-~
opment a factor in your decision to leave DCA?" the answers
looked a little different.  Eight or 40% said "yes" matters
related to professicnal development were related t¢ the
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importance to note here, that dissatisfaction with mapaye-
ment at the highest levels of the Ajency were cited a the
primary reason for leaving Ly several of the nost senior

former staff among the ygroup of interviewees.

F. FEER BELATIONSHIES

glUestions 15 and 16 looked at how these engyineers felt
about thier relationships with their colleagues at DCA, and
at whether or not related matters were a factor in ary deci-
sion to leave [CA. Question 15 asked, "How would you
describe your relationship with DCA Colleagues?® Ihe
respondents were asked to answer regarding two definitions
cf colleagues: the imrediate work group, and intra agency or
LoD groups {interdependent groups wita whom cooperative work
efforts were required.) Fespondents were asked to
categorize their resjicnses as average and acceptakble, cr as
something tetter than that or less than that.

TABLE S
RELATIONSHIP WITH COLLEAGUES

(LESS THAN) ADEQUATE/GOOD (MCRE THAN)
IMMELIATE S% 5% S0%
GEOUE
INTERDEFPENDENT 209 35% 45%
GECUES

As tlhe results shcw, peer relationships in the igmediate
work group are a "plus" at DCA. Oonly one of tLe twenty
respondents was not satisfied on this count. In fact, SCx
c¢f the respondents described peer relatioashij;s in their:
immediate wcrk group with phrases sucan as, "excelleat" and
""very cocrperative."
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APPENDIX A
INTERVIEWER'S GUIDE

CUESTICN #1: WHAT LREW YCU TO DCa? What thirpgs did jou

expect to like about LCA itself and the job?

QUESTICN #2: DID YCU ANTICIPATE ANY DISLIKES BEFCRE YCURK
ARRIVAL?

CUESTICN #3: HOW [ID YOUR EXPERIENCE AT DCA MATICH YCUR
EXPECTATICNS? FOR EACH OF THE ITEMS LISTED BELOW?

1 2 3
iess than sane as mcre thaa
e X pectations
challenging work

interesting work

——— ————— ——

professicnal environment

chance tc vwork with respected rprofessiomnals, colleagues

cpportunity to grow in particular engyineering discipline
in terms of

salary and rtenefits
advancement poterntial
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CUESIION #4: IN GENERAL, WHAT ELEMENTS WOULD BZ FCJUND Iy A

SATISFYING JOB FOR YCU? (Note: give no hints.)

CUESTICN $#5:. OF THCSE ELEMENTS FOUND IN A SATISFYING JOZ
FOR YCU, WHICH ARE #'s ONE and TWO IN IMPORTANCE TG Y0U?

CUESIICN #6: WHAT HAVE YOU LIKED ABOUI YOUR JOB(S) AT CCA?

QUESTION #7: IN THE JOB YOU LEFT AT DCA, HOW WCULT YOU
DESCEIBE YCUR RELATICNSHIP WIIH YOUR IAMEDIATE SUPEEVISCK?

QUESTICN # 8: IN TEE JOB YOU LEFT AT DCA, HOW ®CULLC YOU
DESCRIBE YCUR SUPERVISOR'S FEEFCBMANCE AS A SUPERVISCR?

technical supervision:
administrative supervision:

CUESTICN #9: HOW WOUIL YCU LESCRIBE THE LEVEL OF SUPEKVISION
YOU RECEIVED?

CUESTICN #10: HOW WCULD YOU LESCsIBE THE LLVEL OF INFLUEMNE
YOU ACTUALLY ON THE LECISIONS YOUr SUPERVISOR MADE THAT WERE
ACTUALLY REIEVANT TC YOUR RWORK?

JESTIGN #11. HOW WCULD YOU DESCRIBE THE LEVEL OF INFLUENCE
YOU HAD CN THE INDIVICUAL WHO ACTUALLY HAD THE POWER TC MAKE
SIGNIFICANT DECISIONS CN THE NATUKE AND COURSE OF YOUR WOKK?

WHO WAS THAT (POSITICN)?
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CUESTICN #12: WHAT WORDS OR PHRASES WOULD YOU USE TO

LESCRIBE AN IDEAL SUPEEVISOR CF ENGINEEKS?

CUESTICN #13: WERE MATTERS RELATED TO SUPERVISION A FACTOR
IN YCUR IEAVING DCA? HOW?

CUESTICN $£14: WERE MATTERS RELATED TO COMMAND OR AGENCY

LEADERSHIP A FACTOR IN YOUR DECISION TO LEAVE DCA?

yes ________ command ________ agjency ________
no ________
IF YES. WAS IT A PRIMARY OR SECONDARY FACTOR?

primary ________ secondary ________

CUESTICN #15: HOW WCULD YOU DESCRIBE YOUR RELATIONSHIP wITH
ICA CCILEAGUES?

CUESTICN# 16: DID REIATIONSHIF WITH COLLEAGUES PLAY A PAAT
IN YOUR DECISION TO LEAVE LCA? HC#?

IF YES, WAS IT A PRIFARY OR SECONDAKY FACTOR?
primary

—— s gt s a.

secondary ________
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QUESTICN # 17: HOW WOULD YCU DESCRIBE YOUR 2kCFESSIONAL
CEVELCEMENT DURING YCUR STAY AT DCA?

LUESTICN #18: WAS THIS A FACTCE IN YOUR LEAVING DCA?

L . .
POV VLV STV

L
1]

IF YES, WAS IT

Erimary

——————— J
secondary ________
CUESTICN #19: WERE YCUR OFFICE SPACE AND WOKK EQUIEMENT AT
CCA SATISFACTORY? » :
space yes ——— no iﬁi 5
€yuifment yes ________ no ________ ';i '
i‘

IF NC, WAS WORKSPACE OR EQUIFMENT A FACTOR IN YOUEK LECISION
10 LEAVE DCA?

yes ________ worksrace _____ e e, uipment _________ N0,
1o |

QUESTJICN #20: IS WORKSPACE IMPORTANT ENOUGH TO YCU IC BE A

FERIMAFY CR SECONDARY FACTOR IN A DECISICN TO LEAVE A JOE?

"'r.l...‘.'
e L

GUESTION #$21:  WAS YCUR PAY LEVEL AT DCA CGMPETITIVE WITH
WHAT CIBERS 1IN YCUR FIELD AT YOUR LEVEL AND JOB TYEE WERE
EEING PAID?

.....................................................................
......................................
............................................
..................................................................................
......................................



QUESTICN # 22: GIVEN YOUR EXPERIENCE AND EDUCATICN, HOW EAS
YOUR SALARY AT L[CA KELATIVE TO YOUR EARNING POTENTIAL AT
THAT TIME?

CUESTICN # 23: WERE SALARY, OF SALARY AND BENEFITS A FACIOR
IN YCUR CECISION TO LEAVE DCA?

yes no

o — —————— - — ——— —— -

IF YES, %AS IT A PRIMARY OR SECONDARY FACIOK?
Erimary

——— g i

seconéary e

informal recognition from supervisor, €eJe, praise,
menticning your work to others;

adeguate {fair) —_— - inadegyuate (unfair)
formal reccgnition (awards) :
adequate (fair) e inacdequate {unfair) -]

#25: HOW IYPORTANT IS RECOGNIITION ON THE JCB TO - '«




informal recognitior low mediun

high

- —— p—

formal 1reccgnition low mediun

bigh

CUESTIICN # 26: NAME THE THREE THINGS ABOUT WORKING AT YCUR
JOB AT DCA THAT X0ST FRUSTRATED YoU?

QUESTICN # 27: WHICE, IF ANY, WERE PRIMAEKY FACTORS IN YCU:
ECISICN TO LEAVE?

CUESTICN # 28: WHAT IS THE ONE, PRIMARY REASON YCU LEFT

QUESTICN # 29: WHAT CME THING COULD DCA HAVE LONE THAT MIGHI
HAVE INFLUENCED YOU 1C STAY?

CUESTION #30: HAS YCUE EXPERIENCE I¥ YOUR NEW POSITION BEEN
AS PCSITIVE AS YOU EXEECTED IT WOULD BE WHEN YOU LEFT DCA?
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INTEBRVIEW RESPONSE LISTINGS

listed Ly questicn here are abbreviated resgcnses for
guestions fcr which cnly trends were presented ian Cha;ter 4.
The pupver of times a particular response was given is found
in Chapter 4. Freguencies are not repeated here nor are
resionses listed in crder of magpnitude. ©EKather, the fpurpcse
of this apfpendix is tc allow readers to see all responses to
gquestions including those which are not otherwise reilected
in the body of this research because they occur too infre-
quently tc constitute a trend or any significance. Zae
seguence in which the responses are presented is random.

Cuestiop 1: What drew ycu to DCA?

-lccking for a jok - right type of work for ay
kackc¢rcund

-interested in Dol data communications networks

-werk cffered was technically and professionally
challenging

-work presented "opportunity to make a Gifferernce"

-werldwide teleconzmunications operation that was moving
akead with a total systess approach to telecormunica-
tions

-progyram management challenge

~CcLporturnity to gJgicw as a manager

-interesting work; knew agjency contractor who descrited
operaticn to hinm

~DCA needed help ard I thought that I could help then,
kut if job had nct been in Reston I would LOt have coRe

~fpatriotism; it was wartime and DCA needed people with
my particular kncwledge and skills

~cfportunity to gain broader technical experieace in
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cconbination with a promcticn to coae

-liked tike work and the people; had positive experience
in previous summer job there

- Jjob description given presented broad resgonsibkbiiities;
other offers were much more narrow

-was dissatisfied in job I was in and someone at LCa
asked me for a a SF 171

-the name "engineeriny center" drew me; I liked the idea
of a technical arx

-there was a professional atmosphere in governmeut
kack then; had wcrked as a DCA SETA contractor; govern-
ment
was more ethical thean, and treated its employees tetter

-was getting cut cf the service; my boss know alout
LCA and asked for a resume

~came to DCA by transfer of function when DCA was fcrmed

-for pew opportunities in an expanding field

-admired General _______ who was the Director of

operaticns then
-cpportunity to wcrk on new command and control missiorn
in ccmkinaticn with a significaut salary increase
-Admired Gemeral ______, the Director of DCA

Cuestion 4: " In general, what elements wouia ke found

a satisfying job fcr you?

-significant respcnsibilities plus being given the
resources and freedom to be able to rur with those
-keinc¢ provided tie proper support in terams of pecglie

and tools i
-good maragement - the kind you can go to and reccive
suppcrt from, and the kind you can understand so that
you can support hinm
‘-technical challenge

~-technical prcfessionalsim, from both the standpoints
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of tke tecanical disciplines and tae iuntegrity cf the
f€ople in the organization

-ccllegial atmosphere

-the cppcrtunity tc have an impact

-the cppertunity tc be more of a general manager in
crdexr to be able to influence the ability to do a gycod
technical jot frcm all asgects

-the cpgortunity to grow as a professional manager

-the cprertunity fcr advancement

-the cpportunity tc work a the leadiny edye of
of technology

-a gocd relationship with top management

-good support and support services, e.g. computer
terminals and secretarial, , and from personnei,
supgply, etc. .

-a sense of accomplishment - accomplishment of
scmething that ccuants

-a rlace where people are treated as human beinjs,
where people care for you, where you are part
of a caring tean

-a jok where you can use engineering principles to
actually implement a system ~ going beyond the
ccenceptual or architectural phase to bringing it to
fruition

—-an environment wlere one has respect rfor colleagues
ard where one is respected by then

~the cpportunity tc make a meaningfal technical
centribution to improve the way the DoD does its
ELueiness

~an situation vhere the skills of respected colleagues
match tlte demands of the environment

~where there is a technically competent, synergistic E
grougp of colleagues __ﬁa
-a degree of freedcm to pursue things ';ij
-an atmosphere where you can get things done ..;
A.'. -"‘
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~the cppcrtunity tc grow technicaliy

-tbhe work must be recessary, important work

-if I have time tc sit and read the newvspaper, tken
the jok is nct fcr me

~-if I do the job right, I expect to ke rewarded fcr it;
at the same time, if I don't, I expect a slap on the
wrist

-wecrk that is techrically chalienging

-werk that is interesting to be involved with

-a prcfessional engineering environment

-recognition

~financial reward

-prcper degree of frofessional respect

-number on is challenging work

-reascnakle salary and benefits

-chance to work fairly inderendently

-epnvircnment where there is a jyood bufier zone ~
where I don®t have to deal with adaministrative
grougs that think they run the orjanization

—an organization where peorle know thneir place, i.e.,
"contract-types"

-the cpportunity tc make a contribution

-where my work is appreciated and accepted

-where tae action is

-work has to be exciting in the sense that it is
ap important public service, or is in the natiornal
ipterest

-where one is in a position to explore to the fuilest
his strengths ic making it all happen

-stimulatinj, challenging work

-adequate compensation

Cuestion 6: "What have you liked about your jeks at
LCa?™ '

-involved in a new technical development while tuere
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-Cpgortunity tc deep abreast of new technologies and
to work at the state-of-the-art in data communications

-crportunity to create a professional atmosphere and tc
tring in comretent persomnnel to apply to a challenginy
grcblenm

-work was challenging and interestiag

-variety of probless presented

-~akility to deal across different military boundaries
and CSD

-tasks very broad-scoped

-akle tc work where very little guidance on how tc
cet the job done was given

-high level visibility and contacts

-lots cf resources, reasonable funding and good
sprensorship ir OSL

-1 had zore latitude than most

-over the time I was there I influenced a wnole lct
of things in a pcsitive way - got them organized

—-building toe systems in Vietmaa and Tniland was fun
and satisfying as was subsequent work on links ir
-1 other countries

-work was interesting, challenging aad varied,
technically speaking

-the technical asjpects: doing engineering analysis
and developing architectures

-the feojle

-the general type cf work - defense work is fulfilling

-the cffice I was in was altogether a nice atmosphere
tc werk in .

-1 was totally in charge of what I was doing; it was
either make it or break it on my own

-y origyinal grou; was a great bunch of people to
work with;the office management and staff were
professionals frcm all standpoints; the group was

closely knit
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-the educational cpportunities

-the technical lilkrary

-gcod sipirit at special parties

-the technical challenge

-great independence in how I did my job, because
maragesent was sc¢ non-existent that you could gras
the kull by the bcrmns and run with it

-was atle to get involved in the forefront of
technclcegy

-gcod fpecple, interesting and friendly

-gcod working atmosphere in my division

-work was always exciting and technically challenging

-had the opportunity to get out and visit places and
se€e the results cf my work

-ofpportunity to be involved in a lot of system design
in tte formulaticn stages

-cfportunity to be creative and have an impact

-wild and exciting work on the new worldwide coammand
acrd control systen

-wide variety of interesting problems from both the
technical and managerial standpoints

-the cpportunity tc make sowmething happem in the
systen

Question 12: "Wwhat words or phrases would you use to

descrile an ideal supervisor of enyineers?" (Note: traits
are clustered here as they were spoken by individual respon-
dents)

-admicistrative a}ilities; the insight to understand
the abilities of his people and to use those to frovigde
a total capability from the way that he works his feogle
together; one whc accepts ideas and one who is akle
tc provide ideas when necessary - when direction is
is needed, but wkc elsewise leaves one alone; one who

helps with problems, but who does not manage or
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supervise me; one who gets involved wuen you need hin
tc get cr do what you cannot get or do

-the most effective kind is one who has insigat to
ccnprehend the brcad thrust of what's Leiny presented
apd provide guidarce along those lines; and one who
has a degree of rational integrity rejardless of
perscnal traits - the right technical decision
ccmes out, given any real constraints; and one who
gives ycu the imfression that what you say will
have an impact

~sugportive; decisive, provides leadershipy but is nct
a micrcmanagjer; scme technical coapetence and some
akility to manage - the latter is more important; one
who leaves room for independence - gives broad
guidelines, not "hcw-to's"

-one who is technically competent; who is undestanding
and coapassionate; has good interpersonal skills; has
gcod business sense regarding ais environmert

-a professional with sufficient experience to give
give guidance when needed; I kelieve you determire
what the problem is and give guidance at the beginaning
of a prcject, versus telling someone that tuey did it
wrong at the end - tke principal management style at
LCA is "“here's a job to do - go do it - I'll teil you
vhether or not ycu did it rigat whem you get it done

-one whc shows resgect for an a measure of trust in
his engineers, both as people and professionals

-one who gives brcad techmnical guidance and allows
the engineer a high degree of freedom within those
guidelines; he must not micromanage, but just set
the stage and give feedback in the broad sense

~he or she is technically competent; experienced; a
good decision maker; packs up ais employees; a gcod
leader in general

-che who knows the strengths and weaknesses of the
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engineers, hcw far he can let each person make
decisions on his own, and to tanat limit Le lets
individuals make decisions, with guidance as
necessary

-a leader, not just one wno reacts; one who lets his
gc tc the extent of tmneir capabilities, and grcvides
what assistance and encourayewment he cam to that end

-an e€ngineer who knows how to write and talk - not
the classic engineer who can't comnunicate his ideas
tc anyone; he aas some degree of manayement training;
cr, cne who is nct an engineer but who has management
and verltal skills

-one who gives and receives ifeedback; who understands
the jor his geople are doing and can gjuide his feofle
through - though he does not need detailed technical
expertise; he backs up his people and know how tc
give necative feedback

-one who is an intellect - pot necessarily an engineer,
Lut cne with enough knowledge to understand what ais
engineers tell him; he should pe smarter tham his
staif - knowing the parameters, various aspects and
ramifications of things

~one who has an intellectual affinity with the minds
of engineers; a [rro-active kind of manager in the
sense of expecting technical innovations from his
engineers and giving them sufticient latitude to
get it done; one who gives recognition and acknowledge-
ment
when sopeone has ferformed well; one who
1ewards or prods as is approgpriate

~one who has an understanding of technical work,
though rot necessarily detailed, but enough to
render judgewents; one who understands what motivates
engineers; a joocd leader
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Question 14: "Here matters related to command 1level
(00)or agency level leadership a <factor irn your decisicn to
leave DCA?2M

COMMANL -1EVEL RESPONSES

-yes - it was overmanagjed; we did not have the freedcn
tc dc thkings - it turned out that jyou needed 150
signatures to get an action released, even just to
send a message; and it was hard to make the top
levels understand what we were doing - and many
times they did not even need to know as we were just
ccnveyircg information, i.e. facts, back and forth;
Eut everything had a huge review and approval
rrocedure before it got out

-the cormand managers were not the technical manage-
ment eguals of the senior civilians, although they
were gyood managers in general; and tnere was an
unforturate decline of senior civilian technical
influence

-decisions were made by the environment by default
¢n management's fpart; it was a crisis/reaction mcde
c¢f management

-no, 1 moved because of geograpnic preference; however,
if that preference had not been there, it could have
been a factor; tle leader was not a technical perscn
there was zero tlkere; and he was an obstructionist;
he meddled inthe cbscure details of travel or in the
details of a particular training course

-the leader was smart and intimidatinyg - taere would
e periodic screaming and everybody would just react
tec it

-leadership was very weak; there really wasn't any
leadership; the leader was very belliigerent; he had
a degree of charisma, and intuitively jﬂmped at the
right answers; he turned people off; his attentior
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span was very sucrt, and he had strong opinions

T YTy -

-there was a conservative style; jenerally capatle
military people came Lut they were not prepared for
their jcbs - their approach was myopic

AGENCY-LEVEL RESPONSES

-I had a growing sense that the military eleaent- in
its less good aspects - was doainaat; the engineering
. ofp€ration was dekilitated; it wasn't like this in
€arlier times
-tlke top level dictates the whole tenor of tae
agency - there was very little leadership, and littile
sensitivity to pecple and human issues
-tke director made it clear that he didn't aave
much use or regard for civilians; the engineering
environment deteriorated as did the ability to
tc accomplish significant work; the director didnm't
understand what [CA's real mission is; there's tco
much military managedent at DCA - engineers are¢ se€en
as meat to be maneuvered
-The director almost automatically rejected the advice
3 of his own engineers; he preferred the opiniones of
' outsiders
-they were slow tc move on thinys; it was a senseless
bureaucracy
-directcr has an innate distrust of civilian emfpioye€es;
he has destabilized civilian morale; he is naive akcut

the tusiness of the agency; an overall weak director
-its difficult for a joint agency to take its rightful
place in the defense community - turf business

)
1)

o
A




eey——"w

8.

10.

11.

12.

13.

IIST OF REFPERENCES

Lippitt, Ronald and Watson, Jeanne and Westleg, Eruce,
The Dynamics of Planned Change, Harcourt, race and
World, Inc.,19TEL

Wortman, Leon Effect;.g Management for Ergineers and
Scientists, Jobn Wiley and Sons, 1981,

'i ¢ William James and Acocella, Nicholas, Baga's law
William Morrow & Co., 1980.

Felz, Donald C. and Andrews, Frank M. Scientists in
Orgapizaticus: Productive Climates for ~Eesearck and
tg%e;gg%enf7 revised ed.,University of MichIgan, 13nn
AIfor, 197%.

Peters, Thomas J. and Waterman, Rob
Search of Excellence Warmer Books, 19

Vetter, Betty M. Suprply and
Engineers SCleDtlflC anpower

U.S. Natlonal Science Foundation, ggggggtiggg of
Science Eng lneerlnﬂ Doctorate ug71 ang
gi’Ilzatlon 1980 1985 KsF75=-3071, Feb. T3 g

Gruker Howard E., Terreli, Glennand Wertheimer,
Michaei eds. Contemg_rar; Agsggggggg to Creative

hlnkln atherton— Preéss, NY 1Yo

Ludington, Carcl, ed., Cr tlv;gl and Conformity A
Erobleén for,Organlzatlons “Foundation for Kese€aLch ol
?gggn BeEavior, Edwards Srothers S, Inc., Ann Arbor,

«S. Department of Labor, Bureau of Labor Statistics
Occugatlonal Outlook Handbggg Bulletin 2200, Arpr,
1582, 1983 - 193 editicn.

+ Eleanor I.,

o] of Scientists, Engineers
Technicians, Sc

Manpower Comm1551cn, Nov

Salaries o
ientific

Friedlander, Frank and Walton, Eu&ene "pPositive and
Negative Motivations toward Work Administrative
%g%eggg Quarterly, Vol 9, Je 1964 - Har 1985, [pe.

Schaidt b.Ll. Creativ 1n Industrial ELc rin
Rand Cofporatlén HEEEBT 15 ““““““““ Ergineering

70




4. Frencian, Earl E. "Percpectlve: The Motivaticn of
Scientists _ang ﬁnglneers Acade _* of MagngQ533
Jouranal, Vol. S, No: 2, Juh 1968 pp. 1527= 15b6.
. 15. Khan, B.l., "“Review o0f the Motivation tc ‘Ycrk," e
{ Contemporary Psychology, 6, (1961), zp.9 - .
. 16. Roe, Arne, The Haking of a Scientist Dod, Nead; NY,
19¢3, p.13s. ‘
17. Manners, Georae E and Steiger, Josegh A. and Zimmerer, |
Thcmas W. Motivating Your R Staff," Fesearch
ggggggggg{, Vol xxvi, nodo. 5, Sept - Cct., 1653
18. McGregor, Douglas Murray, "The Humarn Side of
Enterrrise," Ttk€ Management Rev;ew, Nov. 1657. B
®
19. Peterfreund Stanley, “The Challenge of the New S
ggeed " Mlcﬁlgan Business Keview, Vol 26, ©No 1, gJan
14
20. Harris, Reuben I. and Eoyang, Carson K., _ IYpeclegy of t
Orggglzatlcnal Commitmen Workin Pa ALLL&d Po -
SIcan School of BEBE’Emen{ Yassachuset s institute Of L
21, Steers, Richard M., "Antecedents and Gutccres o=Z
Organizational Commltment Administrative Science
guarterly, Vol 22, Har 7 - )
[ J
22, Alexander, Kenneth 0., "Scientists, Engineers and the L
Orcanization of Work," American Journa 0i EcoLcmics T
and Seciology, Vol 40, N~ T, Jan~ 19871, = o
23. Thashain, Hans J., "Mapnaginy Engineers Effectively," 'ﬁilf
IJEEE Transacticns on Epgineering ﬂa__gement " ol e Cenden
EN=30,"N7¢, Nov T1583. »
24. Landis, Fred and Svestka, Joseph A. The Demand for BN
Eugineers - Frojections Tarough §87," Maragement T
Science, Vol 29, 4, Apr 1983. RN
25. Carey, Max L., "Occupational Em,loiment Growth Through o
1950 ,' donthl 1 labor EKeview, Augjus - ~
26. Byron, Williag J.,  S.J., "Report on Campus Kole in
Science and_ Education Given to_  Congress," Highber
%gggatlon and National Affairs, vol 32, no 1, January,




BN AT AP S o A gan i S S gan At e den 4

F,m >
»”

BIBLIOGRAPHY
‘l Argyri Chris, “Eersonality and ianlzatlcn heory
- Rev151ted," Administrative Scielce Quarter Vol 18, 1973.
Eschenfelder, A.H., "Creatinyg an Environment for
Creativity,™" Research Management, Vol xi. No r, Mar, 156&.
Feinterg, MeERay f"Fourteen Suggestions for Marayirny
;c1e%t%g1c Creat1v1tj," Research Management, Vol xi, lo 2,
ar 1¢é8.

Fraenkel, sStephen J., How Not To Succeed as a Research
Manaer," Research Maragement, Vol xxiii, No 3, May 1980.

Mankcff, Alrert, ™Values - Not Attitudes_- Are the Feal Key
to Motivation,"™ Management EKeview, Dec 1974.

Schaintlatt, Alfred H., "How Companies Measure the
Productivity of Engineers and_ _ Scientists," Pesearch

Mapagerent, Vol xxv, MO 3, Hay, 1982.

Scrivener, Robert (., "Industrial Innovation ir Carnada,”
Research Mapagemert, Vol xxiii, No 3, May, 1980.

Sharwell, wlllalam "A Perscription for Iconovation,®
i xi, No 4, Mar 19%60.

Shipira, Reuvin acd Globerscn, Schlomo, "Incentive Plan for
5 2 D1gggkers,“ Besearch #anagement, Vol xxiv, No 5, Sept -
C ' ;.

Silverman, Gerald G., tti
Professicnal Federal E I
Uperaflve Goals™ Stu E{
Managders . at a fegez

Bresenfed “Yo “the Te€fartm

rch ggg Develcrment
rd, %EIue Systems and
[S]

S, EnJineers and
a [reSearch " faier
d Prograas, ae

ﬂmBﬁﬁm
[=]

’-l

0

L Stookey

S.D.y "The Pioneering Researcher _and the ORI

, Coryoraflon," Eesearch Management, “Vol xxvi, No 5, Sept - B
: Cct. 1983. ]
Tannenkaum, Robert and Schmidt, Warren, “"How tc Chccse a M

%gggexsnlp Pattern," Harvard Business Review, Mar - Ajr, -9




[ 3}

’4.

S.

10.

11.

12.

........

INITIAL DISTRIBUTION LIST

Defense Techrical Information Center
Cameron Station | | R
Alexandria, Virginia 22314

Iihrar¥, Code 0142
Naval ostgraduate_School
Mcnterey, Califcrria 93943

Leiartment Chairman, Code 54

Lepartoent of Adainlstrative 5ciences

Naval EFostyraduate_ School
Monterey, Califcrpnia 93943

Frofessor Reuben T. Harris, Code S4HE
Lerartment of Adrpinistrative Sciences
Naval Postgraduate Schogl
Monterey, Califcrnia 93943

Frofessor Roger Evered, Code 54LV
Department oI Administrative Scierces
Naval Postgqraduate_ School

Mcnterey, Califcrria 93943

- Colleen M. Sherman
11 Pimmit Dr., Agt. 819
1ls Church, Va. 22043

Mr. Dale Starnes

Ms
<3
Fa

geguty Director for Personnel and Administration
e

,efenSe Communications Agency, Code
Washington, D.C. 20305

Mr. James Lewis

Assistant Deputy Director for CiviliggsPersonnel

Lefense Communications Agency. Code
Washington, D.C. 305

Directcr, Leadership & Command Effectiveness

Civisicn (NMPC-€2)

Hupman Resource Madagement Department
Naval Military Fersonnel Comaand
Washington, D.C. 20370

Bireg%cr, Husan Fesources Managemeat Division
€puty Chief of Naval Operations (Manpower,

Fersohnel & Trainingy
kashington, D.C. 20370

Ccmganding Officer

Human Resource Fanagement School
Naval Air Staticn Mémphis
Millington, Tennessee 38054

Ccrmanding Officer . N
Crganlzatlonal Effectiveness Center
NAS Alameda )

Alageca, Califorria 94501

73

No.

Copies




.

15.

16.

17.

18.

19.

22.

23.

0 Wy ™

..............
------
o

Ccmmandiny Officer .
Crganizational Effectiveness Center
€621-23 Tidewater Drive

Ncrfolk, Virginia 23509

Ccopanding Officer ‘
Cryanizational Fffectiveness Center
Fearl Harbor, Hawsail 96860

Ccmmanding Cfficer .
Crjanizatiopal Effectiveness Center
Naval_Iralnlni,Center, Building 304
San Diego, Califcrpnia 92133

Ccmranding Officer ,
Crjanizational Fffectiveness Ceater
Cciomonwealth Building, Ekccu 1144
1300 Wilson Blvd. K .
Arlington, Virgiria 22209

Ccorander .
Crganizational Effectiveness Systen
€621-21 Tidewater Drive

Norfolk, Virginia 23509

Ccmrander .

grganlzatlggal Effectiveness Systen
L ] - x

Naval Statioun .

Fearl Harbor, Hawaii 96860

Ccmmander .
Crganizational Effectivemness System
E. C. Eox 23

FPO

New York, New Ycrk 09510

Ccopanding Officer .
Crganizational Effectiveness Center
Naval Fase, Building NH-46
Charleston, South Carolina 29408

Ccmmanding Officer .
Crganizational Effectiveness Center
Naval Station,

Mayport, Florida 32228

Ccmmanding Officer .
Cryanizational Effectiveness Center
%boc' Box 3

New York, New Ycrk 09521

Ccamapding Officer .
Crganizational Ekffectiveness Center
U. 8. Naval Station Rota, Spaian

Box 41

FEO

New York, New York 09540

Ccmganding Officer )
Crganizational Effectiveness Center
§§OC' Eox 60

San Francisco, Califormpia 96651

Ccmpanding Officer ,
Crggnzzatlinaé Fffectiveness Center
fhidkey Islan

74

...... - .
- L I

....... B A
. e

-
R A

. G

Norfolk

Pearl Harbor

San Diego

Wasaington

Atlantic

Pacific

Europe

Charleston
Mayport

Naples

Rota

Subic Bay

AT S N A
e T




—g—— ——TT
D Jrae v Aoun e At Jeai N N A AE AR SR AC
e T T A 'y .

Naval Air Statics Whidbeg Island
Cak Harbor, Washington 98278

<6. Ccmmapnding Officer 1

Crganizational Effectiveness Center Yokosuka
P. C. on “

EPO .
Seattle, Washington 98762

75




‘.1 1.1..1@!\\.1
% e




