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1HE APOLLO PROJECT MANAGER:
ANOMALIES AND AMBIGUITIES

This article deals with some of the problems that Apollo
by project managers face ir the everyday operation and implemen-
tation of the manned space effort. The emphasis is on the fo-
cal position of the project manager rather than on an overall
systems concept of project management. Five areas of anomalies

David L. Wilemon

and ambiguities in terms of problem resolution und management
John P. Cicero

. gies are di d: (1) maintaining the balance between
technical and managerial emphasis; (2) risk acceptance/rejec~
tion; (3) surviving envirommental restraints; (4) the signifi-
cance of project communication; and (5) penetrating organiza-
Syracuse University tional boundaries. Discussion of these areas gives some pre-
liminary insights into the management styles of the effective
project managers and opens significant areas for future re-
search on the management of large-scale, complex undertakings
such as Apollo.
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LTRODUCTION

Since its inception, the Apollo Program has generrted a charis-
matic quality beyond that of any other government .. ram, How-
ever, relatively little attention has beea given to the actual man-
agement of Apollo beyond a brief overview of its primary activities.
The objective of this article is to examine the wanagement of Apollo
from the focal position of the Apollo p < managers who are re-
sponsibla for managing the critical har s¢ components for the Sat-
urn/Apollo rocket. The underlying assumption is that these manage s
play a crucial role in the Apollo affort and their collective perior=
mance is an important determinant of the efficiency, quality, and
ultinately, the success of the Apollo missions. Their responsibil-
ities for coordinating, mobilizing, and allocating diverse resource
requirements, both in terms of manpower and materials, places these
individuals in unique management positions. Their roles often de-
mand the balancing of comflicting situations which produce a con-
glomerate of ancmalies and asbiguities which must be resolved to meet
s some of the anomalies and

asbiguities and how the Apollo project managers adapt to r.h-."

project cbjectives. This article addre

Through the efforts of a multidisciplinary ressarch team and
with the cooperation of the National Aeronautics and Space Adminis~

tration (WASA) the authors interviewed numerous project managers,
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subsystem managers, and research and development project engineers
participating in the Apollo progru.z The analysis of field inter-
viev data has revealed several response pstterns which seem indica-
tive of some of the key managerial problems that the Apollo project
managers face. In the attempt to view the management of Apollo
from the perspective of the individual project manager rather than
from an overall systems concept of organization, this article fo-
cuses on those problem areas that demand interpretation by each
project manager according to the cues in his nviron-a:.3 Pive
areas will be examined in the following sactions: (1) the balance
between technical and managerial emphasis; (2) risk acceptance/re-
Jection; (3) surviving enviro mental restraints; (4) the signifi-
cance of project communication; (5) penetrating organizational
boundaries.

Por a clearer perception of the significance of these five areas

in terms of the project manager's focal positions, the relation-

ships between the project s acd the r 'h and development

project engineers and the project parts within ing
organizations should be briefly delineated. Tais triad of interre-
lationships is & significant characteristic of the Apollo model of
project management as most clearly evidenced by operatiomns at the
Marshall Space Flight Center (MSFC) field center location in Hunts~
ville, Alabama. (See Figure 1)%.

Within MSFC, primary responsibilities for the Apollo Program are

handled by two segments of the total organization, Program Management
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(PM) and Research end Development (R&D). Each segment of the organization
has a specific rwle to perform., The project manasgers within PH are
collectively sccountable for all project tasks resigned to MSFC and are
responsible for meeting task objectives within designated cost, schedule,
and performance parameters, The research and development project engineers
within R&D are accountable for providing maximum technical support to the
project managers. In addition to the (nterfaces between PM and R&D, constent
interface wust be maintained with contractor organizations outside of the
NASA .

In a real sense, this triad functions as the total project team, In
the following discussions, the basic nature of these interrelationships

should be kept in mind,

THE BALANCE BETWEEN TECHNICAL AND MANAGERIAL EMPHASIS

In tihe mesagement of Apollo, the project manager must maintain a
consistent balance between his technical and managerial activities, When
tihe project manager is directly confronted with a problem which may disrupc
task performence within the designated objectives of the project, both a
technical decision and a managerial decision sre ususlly needed for
ultimate resolution., For example, if research md development persomnel
inform the project mansger that a critical component of the Saturn V
Rocket has only an "X" reliability factor, the project manager must weigh
the technical decision of whether or not to accept the recommended relisbility

quotiant against the overall mansgement considerations of budget and schedule,



A poteatisl problem for the project manager lies in the possibility of
over-siressing oither the technical or the management aspects of the
problem, The resolution of this problem appears to be in the project manager's
understaniing of his technical function and how to maintain the technical
balance, Wille the management considerations, as evidenced by the KSFC/
Apollo model, are clearly the responsibility of the projest sensger, &
certain latitude is vpen in rterms of his delving into detullsd tuchnical
problems. He may sither become deeply involved (n che enginsering problems
or he may leave the detalls to other expertz and maintain 4 more distant
position,

Through analysis of Interview data, the most successful etrategy sppaars
to be to display an understanding of and acute interest in the technical
aspects of the problem while leaving ite more detailed resolution to other
specialists on the project team, Two statements by project Leam members
emphasize this point,

1. 1've had experiences where 1 felt that the project manager
was trying to exert too much {nfluence in the tecinicsl
areas in an attempt to make the decision himeelf,

I1. All oresanizations suffer from having a man too interessted
in md«n-ldkn; everything., 1f that's the projec
manager's interest, I feol that he's misplaced, I'le can
do a job, but :: shouldn't be in management. He should
be in a technical job...You sometimes can't reward a
technical man... you put him {n a msnagement box and he

makes things misera“le. ile's miserasble and the people
under him are miss ble.’

Again, the {mplication is rhat to maintain the technical balance, the
project manager should remain somewhat apart frow the details, The

underlying reasoning for this position is that while a project manager

b=

draws on unique and diverse organizational resources In terms of expert
manpower , there should remain some protection of each team member's profess~
lomal prerogatives. In the case of research and development inputs, their
guarded interests lie in the technical areas. If the project manager
over-stresses his technical function, this has the effect of usurpling
research and development commltsments and creating technical Imbalance,
While it Is generally desirable for the project manager to leave most

of the technical detall to other team members, there are, st least, two
mitigating conditions: (1) the perceived technical competence of the
prolnct manager; and (2) his ability to effectively use his project team.
One might hypothesize that a project manager has a certain amount of posit-
ional chariema and that the degree of thaet charisma is, in p.t, a function
of the type of engineering background he has. Although no unanimity of
opinion was expressed by the Apollo project managers and by research
and development engineers, several project participants belleved that research
and development experience is almost a prerequisite for an effective project
wanager. "Getting one's hands Girty," for example, in engineering is per~
ceived as an important preparation for the project manager position not
only in terms of techuical experience but as a means of establishing
necessary alliances with Individuals in the v2search and development areas.
One research and development engineer commented on the above point as follows:

1 guess one of my gripcs about some prolect managers is

that they haven't reaily come up through the ranks. In

other words, if you look a: their background, and there

are exceptions, they have come from unrelated fields and

most of them have really never served in the bowels of
the organization, down in engineering...



An important determinant in maintaining the technical balance, therefore,
may be the projoct manager's earned respect and technical competeice a»
perceived by project particlpants in the researeh and development areas.
The degree of that perceived expertise may be important in determining how
the projoct manager copes with technical problems; the man who has 2ome up
through the ranks may be in a better position to resolve tecknical problems
than the men from an unrelated fleld or coming from s position outside

cf the NASA.

As suggested, the project manager draws upon diverss organizational
resources, In maintalaing the balance between technical and managevial
emphasis, the project manager's use of his project ceam is critical. The
effective use of the project team was described by one project manager
in the following context:

A good project manager has to surround himself with

experts. lie doesu't neced to be an expert engineer,

an expert in finance, an expert in comtracting, e
He does, however, need & working knowledge of these
things. For example, when an engineer starts calking
to him sbout lmgitudinal osciliations, he has to kaow
what the man 1s talking about. The prime thing thac

a project manager needs is the ability to listen and
compreliend what his people are telling him.

A fundamental quality of the Apollo project manager is the abllicy to
assimulate knowledge rom several sources, evaluate the recommeadat lons ,
and make decisions based om cthis wide range of information. As another
project manager stated: ",..to me, this {s whac makes a real project

manager .

B

RISK ACCEITANCE/REJECTION

There are two categories of visk that seem especialiy relevant to

/roject managers: (1) project + .%; and (2) professionasl risk. Project
risk involves the failure to ¢. an adequate management job which results
in project failure either in terms of performance or in terms of critical
budget or schedule deviations. Professional risk centers around the
possibility of professional obsolescence as the result of Leng-term
project affiliation,

Project risk may be (dentiiied with the project manager's final
responsibility for meeting and maintaining the performance, schedule, and
budgetary objectives of the project. His success and the recognlition
of his ability as a manager, in part, depends upon his achievements in
these areas. In effect, the project manager is the focal person in s
constantly exposed responsibilicy system. Complicating tiese responsibili-
ties are the necessary interfaces with other project managers and their
hardware systems. For example, in the Apollo Program, the project managers
in charge of launch vehicles and engines must maintain a constant interface
with each other. In this sense, the project manager not only has responsi-
bilicy for his own project, but shares the responsibility for other project
manager's hardware.

In terms of project risk, two rather dirfevent percepticns wers found
£0 exist among the Apollo project managers. The disparity in conceptual-

izing project risk may be illustrated by the following two quotations.



failed in 1ife-
« 1 would con

wardware dida't work anmd {t

it would be a catas

& oscurre

acec. Put it that way,

the responsibilizy you
buck it up to the next
£ Want to quke the decision,

he can go to Lhe

r&% manager.

ia che first instance, the project Sénager perceives his responsibili

as tinal and complete wich the risk of sroject fallure resting entirely
oa his shoulders. In the second Case, tue project manager {s left with
an option of whether or not to accept complece respon ibilicy {n ecritical

areas. The first case is relacive.y “asmbiguous , vever , the second

leaves assumption of project risk u fhe individual mansger. Further

research may provide & workable or understanding under what
comditions aad what behavioral variables determine tie amount a risk a

parcicular project manager is willing to assume. The purpose here is to

poiat out that project managers perceive risk differently.

Apart from project risk, the project manager is confronted with
professional risk in teras of obsolescence. In effect, advancement of the
state of the art may bypass the project manager who is unable to keep up
with the rapidly changing practices in his engineering field. This is
especially relevant in a program like Apollo where some of the ma r
hardware projects have a life cycle of eight to tem years. One pro ject
manager who had been in his position a nu=bder of years stated the implica-
tions of professicaal risk in che following manner: "I'm an obsolete

engineer, I'm aa untrained mana. er, and 1'a too old to go back to school."
&

Waile cthe concept of project Bansgesent ls often defined in terms of
its flexibilicy, the antithesis of che tradicional bureaucratic model of
organization, many Apollo team members have indicated that certain eaviron-
sental parameters develop over time which either diminish the effectiveness
of or place additional constraints om the programatic organization., It
was suggested that the project organization {s not immune to Parkinson's
Law, As the project matures over ics life sycle, various systems and

constralning mechanisss become attached to the organization wiich produce

rigidicies within the total projecc Sys.em, Four exazple, over the life

of Apollo, various “staff offices" at the field center levels and at Head-
Guarters have gradually placed rather stringent demands on the project
organization in terms of data reporting systems, audic:, and various types
of control requests. One project manager explained that, over tize, a
project loses its flexibility,

First you star: out with & s=all organization and

call it the NASA. As you expand that organizacion

you have more and more scaff people at Headquarters

and you have more people thinking up reasons why

there's a need for a repor:. So, pretty soon you

get hit with directives, some from Headquarters, sose

from every level. Many of these directives require

reporting; we've got a lot of people who think it

would be real nice to have this report or that report.
The project members must Cope with increasing amounts of paperwork while
=ailataining peak efficiency in all areas of original responsibilicy.

They must survive the new systems.




While documencing the system may have obvious negative connotations,
Apollo participants have also expressed its posltive aspects in cerms of
self protection. 1In a progrem like Apollo extensive documentation, while
somewhat lsborous, has the effect of clearly stating each parcicipant's
position with regard to controversial pirformance areas. If Zuture

ancaalies develop, the manager may rely on extensive documentacion as a

means of self protection. This can be conceptualized as one of the informal

roles of the documentation procedure. One project member, for example,

indicated that after the SA-204 fire the amount of documentations increased

throughout the entire Apolls efior:.

Aside from documenting the system, another variable that may be
& restraint oan the project manager is the Civil Service regulations and
requirements. These regulations, because of their rigidities, become a
problem for the project manager in selecting, training, and molding a
viable project team. For example, a project manager may not be able to
choose his own men for his project staff no matter how qualified or how
necessary they might be in terms of a particular task requirement., The
man must first be "freed" from his present organizational position. O(me
project manager alluded to the problem in this way:

Nobody gets assigned Lo a job around here. You
have to get permission from the people you work
for. If a promotion is involved, it makes it
extremely difficul: for them not to allow the man
to go, I guess, by law they really couldn't refuse
to release him if a promoction was involved. But
if it's just a lateral transfer, and say I really
need a 2004 stromg project engineer, even if the
center is in trouble and a man is around who isn't doing
very much, if the persos whe is supervising his

8. .« feels strong about him and won't let him go,
then you almost can't get hia no matter how badly
you need him...and that's kind of bad.

The problem of assigning wanpower to bulld the most effective project
teans also appeurs in the reverse situation. If a team member's performance

is Delow an acceptable level, the pruject uanager may also have probleas

‘spinning-off" persom

Oae roject mansger cocerned about the
eflectiveness of some members of his tean mace this comment.

I've got three people I could do completely without.

But, L{f I asked for their relecase irom this pro jecc,

I would most likely have to give up my three best men,

80, 1 just sit here and don't say anything.
The examples here only briefly touch the problems the Apollo project
manager faces in surviving the system, If the project manager is evaluaced
in terms of how he meets his task respossibilities, any mechanism constrain-
ing optimum efficlency and flexibilicy is, In a real semse, a threat to

che manager's capability of surviving the total project system.

THE SIGNIFICANCE OF PROJECT C

JNICATIONS

As previously suggested, the project team consiscts of diverse profess-
ional inputec. The basic motivations of varicus tcam participants in cheir
diverse organizational roles often cause difficulties for the project
Danager in his effort to reconcile various task problems. The general
pattern for a project team in Apollo comsists of a triad of orgamizational
interfaces which includes the project mansger and his sub-system managers,
the research and development engineer and his supporting personnel, and the
contractor's project personnel. Alchough all three groups comprise the
projact team, conflicts may arise among tes= participants both from a function-
al perspective and fram the viewpoint of personal motivatiom. To go back
£o an earlier example, if the project manager and the comtractor accept

a reliability index of "X" on a critical component of the Saturn V and the



Testarch end develtpucnt project e Soalers insist on & reliabilicy of

y Gevelop. Tue project manager may want to

Mrsuade research and Gevelopment to relax their desired performance level

while at the same time not ciupromise cheir profussional posicion coo

greatly. This may require some delicate @aneuvering by the project manager
£o keep research and development persoancl motivatad and to maintain chelr

Glgh compecence level. Ome project manager suggested that cosmunication

was the critical input in this type of situation,.

You have to understand who you are dealing with. an
engineer In cthe laboratory may feel chat we should

seccle for nothing less than zero leakage on a cerrain
seal. He has a certain background, & certain psyc.ological
makeup that you have to understand, appreciate, and noc
violate. You can't tell & guy like that, go to hell you
don't understand th oblem. This guy can be a Ph. D.
and he can darn well know exactly what he's talking adout.
So you've got to find within your own means the mechan-
isms for communicating with that engineer...and then again
you've got to realize that he's communicating with us.

One scracegy employed by the project manager to deal with conflicts either
with research and development or with the comtractor is a preventive
measure; to communicate forcibly, buc taoccfully, his stance on various
issues such as the budget and schedule status of the project. By
constantly communicating this with ceam mezbers the project manager, in

&ffect, places some stated parametars on the activities of the research

and development team members and the coatractor,

The effectiveness of the project manager's sctrategies in terms of
@inimizing and resolving corflicts amcag team personnel depends, to a
large excent, on his influence over project participants. His influence
#1y, in turn, be a function of how he handles recosmendations for

eagineeriag changes made by either research and development or the

CORCIALLor. The PUOJECy Mlligel immbs v WOk, TO acCept anc waea Lo

: & A s - " s ‘Soriwabi 1 level of
relect change propusals 4a owder to ma.ntilia lhe motivationsal leve

tives of cthe task

project participants and O &lioive tae GVessil oble

usder consideration, Conscant rejectiion of change recommendations =may

lower both the motivation of participants and diminish the project

msnager's influence in coordisating participancs toward project objective
within the designated project parameters. Conversely, the process of
accepting engineering change proposals or requests on a plece of hardware
is ecqually important to the project msnager. Oae manager stated:

I think it takes a persom with a good techalcal
background and good managemenc qualities. He
should be the type that ca: accejt other people's
work without z whole lot of picking; he should be
the kind of person who can accept things done a
litcle differeatly cthan he would do them...

s light, the project mazager's iafluence over all team memders

appears critical to maintaining project Jiiection and control.

PENETRATING ORGANIZATIONAL BOUNDARIES

is ocne to believe that the personality

Research and observation le

of the project manager is crucial for success in meeting the various
project objectives. There have been many examples of the importance

of persomality in achieving effective project performance. While some

of these examples have alresdy been alluded to in the prior discussiom,

the following paragraphs illustrate some of the key aress where the project

manager's personality either helps or hinders him in task performance.
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