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PREFACE

The reorientation of NASA in the éost—Apollo period has presented to
the Apency problems as serious in magnitude as-thoSe encountered in the
rapid buildup of OMSf'shoftly after tHe enunciatioﬁ of the Apoilo’Program,
but of an entirely different nature. These problems-are the consequence
of a sharp decline in support of the Space Program, expecially where manned
flight is concerned. NASA is trying to cope with the agonizing adjustments
‘to its program-plaﬁs and organizational struéture-made necessary by the.
conditions imposed:on it by Congress and thé'Administrationu

' NASA has many internal resour;es-available for providing éﬁd'analyzing
scientific and mapégemeht information. At_the same time, though, it has
élways recognized'the value of aﬁ.external view_of itself.by aniased ob-
Sérvcrs; as an input to and aid in the decision-méking procéss coﬁcerning
near- and 1ong-term'p1anning. This report is the result of an-investiga-
tion by é four-man interdisciplinary team from Syracuse Uni?eréity during
1972. The team had acquired 5 knowledge base'during the prior four-year
period, in which a ééndid relationsﬁip between Syracuse Uﬁiversity:and OMSF
had evolved.

The research team conducted a large number of intervieWé aﬁ OMSF in
Washington and at the three field centers, gathering facts, opinions and
éuggestions concerning the current problems that OMSF faces. Tﬁe practice
of recording interviews did not inhibit those interviewéd ffém being frank
and spontaneous in their remarks, due to the degree of confidentiality that

had been accorded similar interviews by the team in the past} Where quota-
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tions abpear in this report they are anonymous and are fépresehfative of
prevalent attifudes encountered.

The report itse1f is essentially avdistillation of fhe many opinions
gathered in thé field, moderated by the knowledge and jﬁdgment of the
group of investigators. The iaeas, recommendations aﬁd suggestions.in
this report have survived a~vefy rigdrous‘process of debate and critique
among the members of the team.

The group ﬁaﬁ indeed fortgnafe in seéﬁring the cooperétion of many
intermediate gq&_high—levél management personnel, and wishes to express

its sincere appreciation to those participants.



I. SUMMARY OF RECOMMENDATIONS

NASA will continue to undergo a number of important changes which will
require new management approaches by OMSF. Brief statements of our recom-
mendations in this regard are summarized below. A more detailed discussion

~of them can be found in the text of this repdrt.

1. Despite all of the resistance which may be encountered, NASA should
make a major effort to persuade Congress and the Executive Branch that stable,
long-term funding is essential for the maximum'utilization of NASA's resources

and programs.

2.‘ Based on,the Apollo eipérieﬁcé; NASA'is now iﬁ a better position to
evaluate the efficiency and effectngness of various management and‘informa-
tion systems ﬁsed in programmatic undettakingé. There is a consensus at the
field.centefs.that many of the Apollo management gystems are too claborate,
too sophisticated, and too expensive,fo apply effiéiently to the newer,

emerging NASA projects.

3. Tﬂe négd for program planning by(OﬁSF will be greatef than ever
before. In'cohtrast to the-early phases of the Apolla programs, érojects
must be clearly defined early in the devélopmeﬁt cycle. Early definition
of performance specifications, cost, schedules and intefface'requirements
minimizes ultimate project documentation. In Apollo, because of schedule
pressures, a number of key:decisions were delayed which resulted in 1argg
increméntal costs in the development cycle. There should be a strong em-

phasis on freezing project designs once requirements arc met. The luxury



of engineering improvements which contribute only marginally to a project

should come under greater scrutiny.

4. The design philosophy within OMSF should bevaltefed to téke into
account decreéséd reliability and redundancy requirements in unmanned pro-
grams or experimental packages and even in non-critical aspects of manned
missions. The enunciation of such a change must be followed by continued
review of individual design efforts to revise habitsvécquiréd in the Apollo

program.

5. In some areas of OMSF a feéling of uncertainty about both NASA's
future and its immediété proposed programs is evident. Threec s&mewhat
interrelated fact&rs appear to contribute to -this feeling; a) NASA's bud-
get restrictions; b) the recent RIFé experienced by NASA; ¢) the lack of
an identifiable long-rahgé plan at the field centers. We believe that a
multidimensional'plapning4system can overcome some of these probléms. in
the past,.iong-range planhing activities have beén too far removedvfrbm

the "bowels'" of the OMSF organization.

6. NASA's ability to cope successfully with.the futuré will depend
1argeiy upon NASA's long-range planning ability. wé recommend that long-
range planning receive the highest supporf aqd visibility_within the.Agency. _:
Without primary and cqntingency plaps it will be incre;singly_difficult fog
';he various areas of NASA to be responsive. A long—range plan is seen by
many as one of the major means by which Headquarters can communicate with
thé field centers. Two elements of NASA's planning sysfem should be' tech-

nology forecasting and socio-political forecasting.
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7. What might be called a sfrateg;p organizational analysis system

éhou}d he implemented whereby every work-unit within OMSF is appraised for
;its current and future_contribﬁﬁion to NASA'S missions'and objéctives;
Those units whicﬁ,do not serve any current or strategié purpose shquld‘be
eliminated,of their focus changed. In the same way, NASA‘should reduce |
its_héldings of éost generating assets after an audit of NASA facilities

indicates that they are not likely to be of value in planned programs.

8. ‘Headquarters should stimulate a trend for which there is increas;
Lfipg evidence: pefsanel at the operatingmlevel of the field éenters'are
gaining a gréater awaréhess of what the other NASA‘field centers are’déing.
We sece ﬁhis as.a ﬁosiﬁive sign that NASA perspnnel are becoming increas-
) {ngly alert to the importance of‘inter—cehter éoordination, To.a large

extent this has been forced by the nature of the Shuttle Program. -

9. NASA must éibsely exémine the current organizational affangemehts
- at thg.OMSF field centers and ask whefher fhe& are satisfactory for new
‘operaﬁional modes. Many doubts have been'expreSSed whethef the current
rigid departmentalization of the technical research and deQélopﬁent‘areas
" at the field center level is conducive to efficient response to shifting
priorities. ~NASA is.in an era where flqid,organizatipnél relétionéhips_can
p;y high‘divideq&s.

10. NASA, largely based on the Apollo eXperience, presen£s an imége-;o
the 1aymén that it can do almost'énything -~ but only atAé'stéggeringly
high cost. Yec.fot.much of the nation it is the extfavagan?a wﬁ;cﬁ keeps

_ NASA in the public eye; Thus, we beiieve that NASA will continﬁally be
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faced‘with'the challenge of maintaining visibilityras an Agency. There
are a number of options-open‘to'NASA; First, the Agencybcan useLsound'
marketing nrinciples to seek from relevant constituencies support for its.,
future.activities.. Second; NASAHcan emphasize that high R & D costs are .
- justified by showlng the.social, economlc and politlcal'beneflts which are
derived Trom'the.national investment in NASA, Third;fNASA'Can emphasize
the ”spin-offs' wh1ch are developed from NASA s R & D efforts and stress

their 1mportance to soc1ety through advanced technology.

[

11, NASA s des1reAto expand the applxcatlons of 1ts space and mana-
gerlal technologies must be monitored closely in order not to stretch
NASA s capabilities. ‘In worklng w1th urban admlnlstrators; for example
NASA should be a partic1pant but should not assume the lead role. In'
._essence, NASA should be careful not to- over-sell its problem solv1ng capa-

bilities in areasvtoo‘far removed from Lts maJor_mlss1ons.

'12.' Where there is a clear pay-off to NASA and where NASA ‘s capa-'
bllitles and technologles can be effectively ut111zed NASA should con51der
aggressively seeking_new contracts fromgothers.v In‘dealing with other
organiéations, countries,”and'agencies, however, lt will be necessary for
. management'at all levels.to be convinced'that NASA can and shonld'play a
- role in solving nonfspace technological'problems. Further, it will be
important for NASA management'to make clear that such activities are'legltl-
_.mate pursuits and-that they will be rewarded by the Agency. |
13. OMSF nanagement is'faced with the problem of diSparlties among-

the work loads at its field centers. Relative to the two other centers,



the task assignments for MSFC'in currerit OMSF activities are small. To
remedy this circumstance, we recommend that both KSC and MSC be encouréged
to utilize the technical labs at Marshall for general in-house technical

support. for their respective center program responsibiliﬁies.

~14. MSC as .lead center in Shuttlé has an awesome responsibility. - To
assist MSC with its mission we recommend that the vast experience base. for

monitoring technical contracts out-of-house at Huntsville be utilized by

MSC.

15, The_frogram Development Directorate at MSFC 1a¢ks any cohergpt
focust'_To remgdy this siﬁuatién and to help OMSFlto béttér pian for thé
Qpera;ional pﬁaée;of Shuftle, we rec&mmehd that Progrgm Developmeﬁt be
reoriented to Shuttie Usef Deveiopment. It would be the.responsibility of
this Directorafe to cootdinate and support all Shuttle Qser?related activity

both within and outside NASA.

16. The eh;ire philosophy_of protecting "manpower spaces' is detri-
mental. Regardléss of the resistance, it is important‘for NASA to elimin-
ate or reduce this barrier to organizational flexibility. Under the current’
system both programmatic and functional ngeds for fle%ible.manpqwer assign-

ments suffer. A Manpower Advisory Council should be established in OMSF,

comprised of Headquarters and field center high-level ﬁersoﬁnel; to facili-
tate the shifting of ﬁanpower. among the various Programs and Direc&orates
as requirements change with tiﬁc.

17.  The lead center mode of program management should be used for a

complex program with extensive interdependence of parts that requires
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appreciable use of the diversity of capabilitieés existing in various centérs.
It éannot Be recommended universally because of its.numerous disadvantagcs.
The lead center management cpqcept is recommended, where suitable, primarily
because it focuses'maﬁégement operations at an operating center with Qub—
stantiai technological and prqject management resources and thereby rémoves
the need for large support offices at Headquarters., 1In addition, this
ﬁanagement mode forces much-needed inter-ceﬁter—communiéation at the middle
management levels, and it shquld strengthen control of coﬁplex interfaéc

problems.

18, Very qareful conéiderétion must be giveﬁ to the éélection of a
lead center whether for the management of one large pfogram or as an ad-
visory éenter for a group'of related programs. Among thé déngérs inhercot
. in 1ead center manégement aré:‘ é) management by equals;‘wﬁich engéndérs
certain~reseﬁtments; b) concentration of résourCes and capabilities at
one center at'fhe expense of others; ana c¢) loss of input for alternative

designs and concepts.

19. OMSF might consider employing the advisory lead center type of
office instituted for Communications at MSFC for emerging programs. This
retains some of the advantages of a managerial lead center while avoiding

some of the dangers. However, it contains its own set of disadvantages.

20. 1In delegating responsibility for technical integration of a large
contract to the prime contractor, OMSF must retain for itself full mana-

gerial control of integration.
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&
21. 1In.the long run, it should be "advantageous to mdintain as clear
a distinction as possible among OMSF centers in their roles and areas of
competence for reasons of economy and to strengthen rather than diffuse

expertise.

22. -1t is possible that the desiggation of field centers asnbelong—
.ing to OMSF or any other NASA office could be discontinued to inérease
flexiBility in resource utilizafion and to broaden-financial support for
the individual centérs. 1t is reéémmended that contingency plans be formu-

lated which. recognize this pOssibility.

23. There has been no unified tﬁrust in OMSF in the area of new pro-
gram development. While NASA R & D for néw nrograms should defiﬁitely
remaip at thé field cenfers, we see the ﬁeed for a‘stfonggr integratioﬁ
and coordination role by Héadquafters in new program development. Head-

. quarters should also be a catalyst.

24, NASA should exert greater control over its contractors to acceler-
‘ate their conversion from production to R & D modes. The procurement of
relatively large numbers of items of a4 given design is not appropriate to
current and future programs.

25. NASA, and particularly OMSF, must strongly avoid fiscal dependence
on the Department of Defense budget. 1Its civilian poéture and its general
autonomy must not be compromised.

26. NASA should take steps now to correct the misleading publicity

concerning the cost and.capability of the Space Shuttle Program. For



reasons beyond the control of NASA or OMSF, budget curtdilments have re-
vised expectatiqns for Shuttle, particularly in the cost to put a pound
in orbit. Failure to correct the public record now may damage NASA's

credibility for the future.



II. THE NEAR-TERM. NASA SCENARIO

The plans and actions of any organization depend not only uponiits_
own perception of internmal factors, bﬁt upon external conditions f- that:
is ‘to say, upon the'total scene or settinglof the organizatidﬁ in tﬁe
broédest sense; NASA will céntinue to undergo a number éf transitions in
management and'operations which will be directly influenced by NASA's own
>deSires, and by -the uhcerkainty and turbulence in:NASAfs enQironme;t,

This section briefly summarizes the various-factors which‘will'affect

NASA in Ahe near future, in the- judgment of the-Syracuse Study Group.

A._ CHANGE IN tocus.
| ~-< NASA is at a point where the iptensity of public support
4555 sign;ficahtly changed. The Shﬁttle Progfam has not
eﬁgenéefed'thé éublic support and'exéitémént'thaclApollo.
did. |
-- Infthé near future.there is not iikely_£0'bé a prégrép
- wBich will have a high, élearly-definéd-ﬁg;ibnal“priori;y;
like Apdilo. |
-- iThere will be an abandonment of NASA's."Single focus"
image. NASA is entering an era where i£;ﬁi11‘be neces- -
sary to deal with vafied’dons:ituehﬁs'maki#g di§erse
demaﬁds.. -
-- Manﬁeq space flight is nojlongef the bfedominant aqﬁivity
in NASA. The OMSF development‘éenterg will become in-
‘creasingly inv91§ed with‘OAST, dSS,.OTbA, and OA. 'Thus>

f-_gAf
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the distinctions between manhed and unmanned écﬁivi—
ties will be much less clear than they traditionally

have been.

In projeét control, priérities‘willAchange from éhe
"performance, schedule, cost" order of the Apollo eré

to a ”performaqce, cést, schedule" ranking inAthe‘more
austere post-Apoll§ years. Even design objectives will
sometimes be sacrificed for costvreductiqns. Coﬁcurrent-
1y;~NASA design philosophy,will ténd:toward the acceptance
éf‘higher failure probabilities in order to optimize the

total costs in non-man rated hardware .

A larger number of smaller projects will be undertaken
concurréntly by OMSF than in the past decade. This re-
quires more technical support from the centers despite

fewer personnel and reduced funds.

‘B.. BUDGET RESTRICTIONS

For the immediate future NASA will continue. to be faced

with the dilemma of operating within a minimal budget.

‘There will be demahds-for increased angressional bud-

‘get appropriations from all areas of the govermment,

NASA will continue to feel the intense competition for
appropriations during this decade. Barring unforeseen

circumstances, NASA's funding levels during the 1970's
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_ will most likely remain close to current absoluté‘fuﬁd—
ing levels. This implies a considerable reduction of buy-
ing power and slippage in NASA's priority as measured by

a reduced percentage of the Gross National Product.

-- Althbugh NASA -is a civilian agency primarily, i;,also
has a éecondary role of contributing where possible to
- the national defense. As long as NASA had'specifically
publicized goals such as a manned lunar landing, thé
Agency remained primarily idéntifiéd’with non-military
aétivities.‘ Currently, however, NASA épuld benefit from
DOD éﬁpport, but might fhen have.difficulty maintaiﬂing

its civilian orientation.

C. PLANNING -

-- NASA is entering an opératiohal era where cost/benefit
qutificatioﬁ of various pfogrms will be mandé;éry. This
is true because ofbfestricted budgets and the.tehdency,'

.-therefore, to carefully scrutinize budget items. NASA
will’ﬁave to recognize the need to maﬁch its programs to

broader societal priorities.

- Plénning cycles of 10-15 years will replace the shorter,

crash-type Apollo program planning activity.

S -- 'With_the'prospects of an extended period of peace and a

more stable economy, effective and reliable long-range
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planning can be anticipated for NASA. NASA can benefit -
from these trends in that it may be easier for the Execu-’

tive Branch and Congress to "order" national priorities.

NASAQs.future programs will be defined, implemented and
conffolled more in line with the tradifionﬁl'industfial
R &.D‘methods. In effect, more cléssical,-phaéed dcvel—v
opment will take-pléce»with ; careful evaluation of'pro-
'gréh‘aiternatives_in terms of mission objectiveé'and
hardware. Conformance to a constant ébending pétfern

~will be necessary even at the expense of increased

operational costs.

NASA.may fiﬁd its credibility seriously damaged by cir;
éumsfancés béyond icsbcontrol. The»iﬁitiél estimates

of only $100-per,p6und fo pﬁf'Shuttlé_payload in érbit

wént far in bbtaining ﬁublic and Conéréssionél sdpport

- for fhé'prdgram."The figure‘Was apparen;ly bgééd on a

réusééble system with maﬁy flights'per unit and a rela-
tively high frequency of launch. Unfortunately, budget
considerations required drastic révisions in design'in

oxder to feducé initial development costs. As a comse-
quence, the cost per launch has noQ been pfojected at a
higher.leVel.',Furthéfmore, with thé reduced opefating_
budgets now envisioﬁed, the projected frequency of

launch needed for the anticipated cconomics will not
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be possiblé. These two conditiﬁhs imposed on NASA from
outside'mean that‘the cost pér pound in orbif will be -
much larger tﬁaﬁ initially advertised. When it beédmes
obvious through Congressional héarings'and~other channels -
that the cost projection will not be achieved, NASA will
be held agcountable. To prevent a possible loss of confi-
dence, NASA'and particulafly OMSF should graduélly inform
the public about the real costs of experiments in séage
and the reasons for the change. Some adverse reaction

now may‘protect the Agency's future.

D ORGANIZATION AND MANAGEMEM
-~ It iéleXéected that future programs, éndAeSpeciaily,
Shﬁttle,'éhquld bénefit‘from thevApollo experience;
There ié considerable evidence that NASA has learned much
from‘both the 5uccé5ses and the mistakes made in the
management of Apollo. It is incumbent upon OMSF to -
démonstfate the effective use of managefial and techni-

cal systems laboriously evolved during Apollo.

-~ The organizational center of power at each OMSF field
center should now be more nearly equidistant from the
program mﬁnagement and the engineering sidés of thé-house.
This trend should promote é better working relationship ;
be tween prdgram/project management and the technical

areas of NASA,
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-- NASA's OMSF management is'faced with the pfoblém of a
disparity between the work loads at the field centers.
while'tﬁe roles of MSC and KSC are father clear for the
next few years, the role of MSFC is not. The eventual
role of MSFC will 1arge1y‘depend upon three variables:
1) the ability of MSFC to be innovative and responsive
to both OMSF and unmanned(gpportunities; 2) the degree.
of participation of MSFC in the Shuttle prbgram; and
3) the.development of a payload management capability

by MSFC or other long-range roles yet to be defined.

- E. REVISED ROLE

-~ Because of tﬁe demands of new prﬁgfams, NASA will Ee
increasingly required to deal effectively wifh a num-
ber of complex interfaces within and external to the
Agency. NASA will thus be required to be more adept af
program-iﬁtégration. The increasing complexity of
physical (technical) interfacing will demand more effec-.

tive managerial inteffacing and integration.

-- The Soyuz Project will be important to NASA in terms
of national and international public relations and.
visibility, but it is not likely that this is the bégin-
ning of arggjgz trend toward international coopefation

in space.
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NASA will have an opportunity to assist the United States
in its current balance of payments problem, as recently
noted by Dr. James Fletcher. The potential exists for
NASA's capabilities to be f;cused on international as
wéll as hational needs in the areas of global sensing

and surveillance, earth resources, measurements and in-
strumentation. NASA can continue to be a major source,
.catalyst and disseminator of new technology which‘cap be

applied to new products and processes.

v



ITI. ORGANIZATION

A, TFIELD CENTERS

1. The Lead Center Concept

a. Background. The most sigﬁificant recent management policyAdecision
in OMSF has been the establishment of a lead center role in program manage-
ment. The lead center concept is not new in NASA, but for OMSF it represents
a radical departure from the management mode of the Apollo program under which
most current OMSF personnel have operated for more than a decéde] " The shift,
therefore, has not gone unnoticed at any level in the Manned Space Flight cen-~
ters, drawing comments of satisfaction and great expecfation‘frbm some quarters
but skepticism, if,not foreboding, in others,

In our interviews through the Summer of 1972, this broa& spectrum of
feaction to questions about lead center operation depended somewhat on which
center we were visiting, but it resulted also in part from the fact that 'lead.
center” implied different things to different people. Of course, at that time,
its full implication for the Space Shuttle Program could not-be foreseen. 1t
is still too early to expect that all fears of the unknown have been removed.

We believe that, despite the usefulness of this management mode, there
are legitimate objéétions to the lead center role and that these must be bal-
anced against the.immediate and long-range advantages. MSC's announced
position as a lead center for the Space Shuttle Program is the most clear-
cut lead center role in OMSF, but there are and have been other gxamples

worth examining.
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' b. ‘Céﬁféf Insﬁl&tién in the-qullo Proéraﬁ. Directipn of thé Apollo -
érogram‘was concentrated in Washington. Of course, at thé highestvlevels
of#cén;er ﬁanagémént there was extensive interaction among the thrée cen-
ters throuéh the Management Council and the Level II review boards. But
tﬁ;s management level dealt primarily with broad policy decisions. There
was a surprising degree of insulation at the p:ojectfmanager level énd be-
low. 1In eséenée, the three'major Manned Spa;é Fiight Centers oper;ted as
.A lead center§ (though.the térm Qés not ﬁsed)-in the clearly distinguishable
aspects of the prograﬁ.' MSFC was aséigngd'lead.rolé“for booster hafdware,
"MSC for the spacecraft and for astranaut'trainihg,_aﬁd:KSC for 15unph'o§era-

tions.. Headquartefs, with the aid of iﬁterCEntér,paneis'and cpntrdl boafds,
‘exefcisedonerall program control and coordinﬁtion.' Ihié mode requifgd the
' _buildup of a sizeable HQ management and :eghnicallstaff to monitér and

direct Apollo activities at the centers.

c¢. Quasi-Lead Center Role in Skylab. Towards the end of the Apollo

program, attention turned to the‘ofganiZa;ional démands of new programs.'

. As the Skyléb.program developed, overlapping the operational phése of_the
Apollo program, a large percentage of Skylab's development wofk'was aséigned
- to the Marshall Spaée Flight Center whose developmentvwork for Apoliq was
well pasﬁ‘its peak. Prog;#ﬁ control autho;ity waé-still exercised.in:the |
Skylab office at Headquarters, however, and MSFC's role wés ggs-that of

| lead center although many thbught of it in those terms. Certainly.fheré.
is some juStificatiqn iﬁ,thinking_of one center as "leaé cqnter" when'i;s

‘responsibilities are clearly greatest and its design decisions shapg.the
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pfogram;:.Perhaps thig "quasi-lead center" rqie coul&_be_charéctgfized aé
"technipal‘lgad center'".

Some ﬁaﬁagers at-éhe Manned Spacecraft Center were concernea ébout
" the strong influence MSFC was having on what they felt was very largely‘
an astronaﬁt-ofiented undeftaking with all the traiﬁing and life-support
éspectsithat‘fhis implied and in &hich they felt themselﬁes to be most
c0mpetenc; but ;ﬁey were much too bUsy with their'part'of the Apollb pro-
gfgm at ﬁhaﬁ time to raise a serious objéction; Nevertheleés, réseﬁtments 

were voiced,

d. Manage£ia1 Lead Center‘Role'ip Sﬁuttle,'vWith_thé esﬁablishment
of a full-flédged Space Shuttle Program, the mapagemenf'qodé definitely
shiftéd to the lead center.concepf. MSC was eventuélly given major, -al-
though not ultimate, managemeﬁ; fesponsibility for the_prqgram, even for
those coﬁponents of.reseaféh énd deveiopment"work to 5e done or contracted
for by MSFC.- The Shuttle program was c1ear1§ goingvtorbe a long-range ef-
fort.- Both MSFC and MSC-had been thinking for some time of the technical
problems involved. By the time the decision was'madé'that a lead center
would be.selected for Shuttle, the Apollo program was in its last phaées_
and was weil paét any major deménds on the research and dévelopment capa—'j
bilities of those-two centers. Both were in a positioh-to compete strongly -
1for £he role éf lead center, gnd both saw fhb attﬁinment or 1035 of that
~role éé the determinant to their own future in manned space activifies és
well as in thé whole Agéncy._'lndications afé that the intercenter competi-

tion was fierce and the resentments and even antagonisms engendered may
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last a long time. That is not to say that thé competitién itself was not
. fruitful, but the negative asPects'Caﬁnot be ignored.

It is important to avoid a simplistic yiew of the extent to which the
lead center role of MSC has decentralized management of the Sﬁuttle program.
There is still é’Spaqe_éhuttle Program Office within 6MSFTat Headqﬁarters.
Its Directﬁr and the Associate Administrator for OMSF’uhdoubtédlyvcan be
:eacﬁed for a révie& of any major decision. Nevertheless, the strong be-
lief is that MSC as the lead éentér for this large program can exercise

: bfoa& authority over any othgf center agsociated“with.the progfém. For
the first.time.in OMSF, one center (MSFC)'had been.placed,in_é subordinate

position to another (MSC) in the management hierarchy.

_é.- Advantages of Lead Center Management.. In the following‘discussién

3 of advantages and the later discussion of disadvantages in the establish-
ment of a lead center for a program or g:bup of'pfograms, the priﬁe'concern

-is with the managerial lead center role of MSC-in the Space Shuttle program.

-~ Reduction in Headquarters Persoqnel. Certainly one of the clear
“motives in'a shift to management through lead centers;is to avoid the build-
up of personnel at Headquarters. Based on the Apollo experience, 1t seems
adviseable thét-Headquartets.now should trulyvbe composed of topflevel,;
decision makers,'men with ultimate autho;ity_and résbonéibility, wifh staffs-
1¢an enough to-allbw rapid and reliable communication without excessive

duplication of roles and efforts.

- == Closing the Gap Between Top Managghent and the Operating~Centéré;

While ultimate program authority'will remain at Headquarters in Washington
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in‘preéent ie;a.centef séhemes,.the hanagemént level iﬁmgd;ately below will
be iocated ét fhe lead center. That centér.functions as-an opérating center
where detailed program éontrol,’component design, teét evalu#tion, and daily
management are accomplished. This &111 keep second-level management in
direct and conpinuous coﬁmunication wifh all elements of the program. We
believe this will pfovide a moré flexible response capability for problem
.solving. Opéfational interfaces with the prime contractors occur through

"~ field centérs and management decisions regafding established éontracts
should be madé at that.level. It would seem appropriate'to have all Control
Boards below Level O meeting at the lead center so that while broad policy
dgcisions are'ma&e at_HeadQuarters, all detailed progrgm‘décisions are made

at the lead center.

- jRétain Staff Sﬁpport TeéhnicalvExperts Close to Their Base of -
Competence. A Cechnigai,ﬁan removéd from,the day-to-day enviromment of his
célleﬁgues who are deéply_involved in research and develépﬁent quickly loses
his high level of proficiency; 'To keep abreast of developments to the ex-
tent that he himself cén be a reliable critic and advisor while 1ﬁ the Wash-
ington program'office,'he must gather around him additional support personngl.
They, in turn, are then removed from. the continuous gfowth evident in an
operating éenter; To the extentvtﬁat théy can keep themselves thoroughly
" inmersed in developments, they must inevitably be duplicating efforts of
others. |

Program'mahagers need the most competent technical support continuously

at hand. In the Apollo program, there was an attempt to maintain various
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offioee of:expertise in Washington. This was understanoable when the
development of'nanegement methods was going on in parallelloith the devel-
opment of the essential technology. "Much nas been learned since then.
Headquarters program offices should now be able to functlon with fewer
technicel advisors in_theirvown offices and reply on the.competence of
field center progrem managers who have ready access to ln;deptn technical

support.

-- Preservatlon of the Spec1a1 Competence of Individual Centers. If
Headquarters carefully assigns lead center roles in aceordance with the |
established and demonstratedvcapabllltles of the centers, then it will be
possible for each center to strengthen.its exlsting reeourees in one or.
another soeCielty.' This requxres that lead center aesignments be rotated
so that no center that is _important to NASA ] long-range obJectives loses
“its technloal and managerxal capabxllties. Certainly there-are many other
oonSiderations espec1a11y current. work loads at the various centers. ‘But
the frantic bu11dup days of a decade ago are not likely to return. Pro-
grams will be developed and authorized at a slower.pace, and key management
decisions such as lead role selection can be made with the deliberation

they deserve.

-- Elimination'of Duplication of Effort and Comoetence. “Rather than

try to surpass all other centers in all ways, a lead center must be pre-

pared to utilize the resources of the others to the greatest extent possible.

. Whether or not this will really occur depends on the skill with which top

NASA and OMSF management hendles the designation of lead center roles and
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remains préparéd t§ suppbrt each center iniits'grea of'acknowledged'experF
etee. o , . o :
~ For fully efrértivévoperation,'NASA must not be.g-ébllection of un=

related, reduﬁdant centers, With the recognition thatvvarioué areas are
adequately suﬁporEEd in other centers aAd thar whichever center might be
desighated as 1ead center another can be delegared the responsibility for
the parts-ofvthe'program it is capable of handlihg, each center shéﬁld be
‘wrlling to acknowledge another as having primary cdmpérence in certain
fields. | | |

- .Improved Center-to-Center Communication. As the lead center is

fqrced to deal with other ceﬁters working_on'the samerprogram,'cpmmunica;

' rions.berween centers must increase in_frequepcy and écope. This researcﬁ‘
team was surprised in its study of the Apollo program to discover how un-
informed managers and engineers at all levels in the. Manned Space Flight
centers were concernihg the.activitieé within other cénteré. This ignorance
was particularly evident. in matters‘of management. It may have been less
serious in.the aissemination of strictly tecﬁﬁical informatiqn since avenues
existed for this purpose, but in the utilization of admrniétrative and mana-
gerial knowledge there was very little interchange.

Perhaps Applio had sufficiently few real interfaces to allow this
.situation to persist with no excessive loss in efficiency; Certainly that
-is not so in the Spacé Shurtle program, and it is not likely to be so in
‘otheré. Furthermore, oﬁly.a.mihimum of duplication in effort is likely to

be tolerable in the future. As well as avoiding excessive trial-and-error
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~duplication on the way to the discovery of effeqtive éburses of actidﬁ,
this‘forcéd intercéurse should also engender a gfeater sense of-respect
and tfust among individuals peffofﬁing similar faskslat differeﬁf centers.
In faéﬁ, the extreme insulérity-of the two'center§ has already been broken.
Our interviews in 1972 disclosed, in limited instanées; avgrowing awareness
in both MSC .and MSFC'éf'each other's strengths and a certagn amount of
grudging resﬁécf that had developed during the early negotiations beﬁween
thé two centers in connection with the Spaée‘Shuttle'progr;ﬁ;‘ |

-- Strengthened Control of Complex Interfaces. When a program such

as Shuttleucontains coﬁplex‘interfaces such that any slight variation in "
éne elémént impaéts ;he deSiéﬁlﬁatameters of aﬁothe?'being:deveioﬁed'élsé-
where,-tﬁg-COordinatiqn of activiffeéband-dedisions thfough a lead cénfer‘;
" with its iﬁfdepth éapabilities plus progrém authoriﬁy becomes more and

@ore désirable. Wheré the‘ihteffacgs ambng the-éOmponent pafts'qf a pfo-
gram are minimal or éimple, the lead center role is not so importgné. ‘Each
cénter, taking resédnsibilityAfof its éwn part of the prograﬁ, can feboff
to and take direction from Héadduartefs as in thé.Apollo.pfogtam. No one
can delineate exactly what degree of interface complexity warrants or
demands lead gen;er_managemenp, bug'this is-certéinly.a,m&jér'édHSideraf
tion. | | | |

-- Operating Center Contractor Control. Through the Apollo program

the various centers became adept at negotiating contract changes with con-
tractors. At this stage in NASA's maturity, it is perhaps unnecessarily

cumbersome to bring Headquarters into so many‘NASA/contractor<rélationships.
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With the 1p¢aﬁion of higher level management'and tﬁe supborting technical
resources at the lead center, it should be in a better position than Head-
Quarters itéeif to evaluate change proposals and change requests. The
man'in-day-tg-day contact with contractors on-detaillshould be -best able
to work Qith‘;he contractors'in}evaluating progress and dgficiencies.

This degree of detailed knowledge can never be moved to Headquarters.

£. ~Di$advantages in Lead Center Management. Thé following disadvan-

tages relate especially to the role of MSC in the Space Shuttle program:

--v_Maqégement by Equals. Resentments are always gngendered when
autﬁqrity aﬁd cpntrol over:one part of an orgapizatiop are exercised by
" another part thét.is,at'an edual level in conventional organizaﬁional hier-
archy. Lead center management sets up just such a sitq;tion.' The.fact
that a.higher level program office exists at Headquarters doés not . make
this any 1e§$'&i$tast¢fu1 when iq fact pne'gentér must takevdifection
from, must.aCCept whatevei limited responsibility is assigned by, .and must
be continuously.accountable to a sister center. Regard#ess of hdw care-
fully the.lead éenter is ;elected,vthe others will not perceive or ackﬁdwl-
gdge it to be supérior éither technologically or in management capability,
Parts of NASA that have operated in one version or another of lead
cénter management in the past may . be quite accﬁstomed to_réporting.;o
other centers.A This is nqt so in the two Manned’Space'Flight centers,
MSC and MSFC, whichAthroughouF fhe Apollo program were very lérgely-iﬁde-
pendent of each other. ﬁach was in effect autonoﬁous;Areporting upwards

but seldom horizontally.',Each develéped a justifiable pride in its own -
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abilities but at,thelééme time some degree of suspicion and mistrust of

the other, born of past rivalries and regrettable ignorance.

-- Dominaﬁiqﬁ-of NASA by One Center. 'Ihe reasdn tﬁat thg'Selgction ‘
of’one or ahoﬁhér'centervaé léad.centef for the Shutﬁle'program assumed
suéh importéncg in the eyes of all_péqunnel at both MSC:épd MSFC &és that
'ﬁhis was thgﬁohlyjbig, long-range_progfam for OMSF in the foreseeable
lfuturg. Ihé iead cénter for the one well-funded maﬁne& pfoéram could be-
come the’center'thét dominates the whole Agency.

>,Failﬁre_to be selected asrleadbéeﬁtef for»éhuttle Beéame a démafal-
.iziﬁg'biow for MSFC. The,significaﬁce of mofale thfoughout NASA can never
be ignoréd;i Thg'high mdrale of the_1960's played a tremendous part»in thg
.§utstandihg success of the'Apdllqlprograh; .It ié doqbtfﬁl.whethef NASA's
. p:ograms, WithvSuCh technolbgicai complexity apd risk,; can éver operate
with the aéceptable lower leVe} 6f cémmitmént evidenf ih pther government
agencies'where failure, thoﬁgh perhaps'moré serious to the nation, is less

dramatic.

-- Atrophy of Other Centers. The domination of NASA by bne center

endangérs the continuation of the others. Each center must be maintained
above some crifical level of finéncial support and éctivi;y or it can
quickly lose its competence;  A$_experien¢ed men leavé théyiwill_not be
-replaééd by.tﬁe»nee&ed dynamic youngef men. Without continuous expefieﬁée
in éontracﬁ_managemen;,IAny ceﬁter wguld soon become incapable of assuming
.the direction of large.coptracts in the future. Without challenging re-

search and development work; .the engineering capabilities would soon
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dégenerété.

If thére_were to be a large number of relatively'émall_brograms phasing
in énd out at a'faifly steady rété so tﬁat each major center could be'givép
the lead role frequently, ho-oné center WOuld‘coﬁe to be regarded as ﬁhe
key NASA center. But this is not the case. 1In short, should one centér be
the only reél lead center for some yearé, the othérs wéuld be neglectéd.énd.

their usefulness irretrievably lost.

‘ -- Loss of Alterna;ive Proposals. It has been an advantage to NASA
lin genéral and OMSF in particﬁiar to have alternative proposals for-majof
or minor aspects of a program flowing to Headqﬁafters'from more than one -
éenter for evaluatioﬁ. In fact, the.existence of mére'than éne center aﬁd
the rivalry among them has stimulated individu&lé aﬁd centérs to spthor
alternative schemes. | |

Witﬁ tﬁe ﬁanagemeﬁt and e&alﬁation 6f a program or a numbe¥ 6f;pr04
grams in one area by a lead cedter, Headﬁuarters may be depriVed_of thé
oppoftunity-to criticize adéquately. This wili hot necessariiy be éd.'
It depends on the open-mindednesé with'whichvthe.1ead'centéf.itself en-
céﬁrages'ahd evaiuates inputs from eléewhere; and it dééends on ;he'sgrength
and decisiveness of'Headquafters.itself insisting on a free flow éf infbrmaf

tion, adequate financing of other centers, and its own prerogatives.

-- Favoritism in Task Assignménts. The fear that a lead center for

a program or for a class of programs may show favoritism in the.éssignment
of roles to others, and indeed, may keep a disproportionate amount of R & D

work or contract supervision to itself, has been expressed repeatedly by -
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lsbﬁe NASA managers we have interviewed. However, ;f Headquarters were to
insist on certain equitable task assignments beyond giviqg brogd—guide; |
'llines, this-iﬁgrusion on lead center authority could be rightfﬁlly res;nted
and could négate some of the advantages inhereﬁt in decentralization. To
say that theéé are groundless feérs and that there are sufficient external
controls. over lead Eenter decisions to avpid abuse of prerogatives does
-no;-sétisfy.. Perceived threafs are demoralizihg whether_the& ére reél or
not. ‘If top OMSF ahd NASA manaéement proviées the right'environmént, time
.véannovercomé.mény of these difficulties. |

g Uﬁifofmity in Program Management. NASA has had and will continue

to have a wide-vafiety of programs. It would bé a mistake to insist that
" the management strﬁcture for all programs should be identical since each
program raises its own uniqﬁé problems of commﬁniéétién, fﬁnding, time
scale, contrgct cbntrol,_and so on. .Furthefmbfé; management techniques.
Jshogld“be no more static than ;echnolégy, and to find thg'best ﬁode of
operétion may require experimenﬁation, selection, and rejection of whole
Aécheﬁes or pafticular details. Consequently; 6ne cannot say Ehat'all pro-
grams should be controlled through a lead center witﬁ'certain p;esértbed
authority, or'that ali centers should be involved equally in every under-
taking, or thaﬁ eacﬁ ﬁrogram should have a program office.at Headquafﬁerg.
Each projgct must be ijectiVely judged for its~adaptaﬁility to one manage-
ment mode or anqthef; : |

Neyeptheléss, there is'merif in unifor@ity."Any new type of opera-

tion‘inherently includes risk. Within one government agency, individuals
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and'sﬁbbrgaﬁiga;ibns.afé‘mofévEOmfortabie with a largéiﬂégree of pfedict-
ability,“ Tﬁéy,learn to respopd to an accepted mode of‘opefation-and in
so.doing they ;espond wich.léss confusion and greater éfficiency. The
préliféfétion‘of hanagement roles that are in fact duite different, but
 afé‘a11 referréd ﬁo as."lead center;'ﬁiil inevitabiy éggfavate the suspi-
,cibns_with:&hich each new management directive is viewed énd leﬁgthen the

adjustment‘time_reQuired before productive work can begiﬁ.

'h. Comments on Advisory lead Center in Communications. The lead

center.function to be éefformed by the Commmunications Program Office
 1oca£ed at MSFC avoids actual "management by equals' since this office
will'nbt directly control-program funds. 1t is truevthat-an office at
one center will sit in judgmept over the effdfts of a sister center or.
other officesfat the same'éenter; but still ité functioﬁ\is essentially
adVisory;'-Final decisions are to be maﬁe‘at Hé&&duartefs and all direc-
_ti?es'aré“to flow through the usual channels. Headquartérs, in this'case
;he Communiqatiéns Offiée in Applic#tions; may accept or reject or modify
whatever advice it receives. As longbas that higher foice is always
accessibie for appéals_and counfer argumenﬁs,no center or gfoup need fear
that a sister‘organization re jected its proposal or hobbied its.operatidns.
" The "lead centér" office must scrupulously avoid;favoritism and prejudice,
but there is no reasbn to believe that cannot be acéqmplished.

In_its_role of evaluation and advisihg} this office has convenient
aécesé.tb éheAtotal technical and.maqagerial resourceé of MSFC. The

functional directorates, particulariy_Séience and Engineering, already
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contain experts in Ehe_wide range of diéciplines necessary fq% deép tech-
nigaliscruginy of any program or ?ask,‘and these-indiviAuals need not be.
atfached'to fhe Communicatiohs Office except on an ad hoc basis. Of course,
the Office of Applications lacks an "institutional base'". That is to say,
no NASA center is specifiéally designated as "belonging" to it. By con-
trast, three major centers, MSFC, MSC and Ksc; are organizationally.within‘
OMSF. . Ong'might;,therefare, argue that there is no need for>OMSF to have

a key staff function located outside Headquarters since it.can draw directly

‘on all three centers. But OMSF cannot then adequately evaluate conflicting

claims or proposals without maintaining a staff thought by many to be . un-
necessarily large and a duplicétion of talent existing elsewhere.
The most sefious'objection to the advisory lead center role is that

the office lacks clout. Without direct control of funds or any line

_authority, the édvisory group may be continuously frustrated.

It is of interest to note that the group at MSFC which was asked to
propose an organization and method of operation for the Communicatidns

Program Office was reportedly warned to propose a scheme with which they

themselves could live if some other center were given this lead center

role. This repqrtedly became an overriding consideration in all details
of the proposal, and there is reason to believe that it played a large
part in making their proposed-organization acceptable to the Office of

Applicatidns.

2. OMSF Field Centers

Given the character of the Shuttle program aﬁd'the_level at which it
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is’fﬁndcd, certain continuities and discontinuities are apparent when
survcying-the OMSF ficld centers.

Houston, almost since its inceptibn, has had a strong program orienta-
tion, and in general, the technical directorates have been subordinate to
program considerations. This was partly due to the varied tasks assigned

to llouston, the new "state-of-the-arts" technology and design'problems
~associated with the assigned tasks, and a historical succession éf quite
strong program managers. Generally, with the exception of developing
mechanisms to manage its lead center responsibility, Houston will not
have any major readjustments to make to accommodate the demands of the
Shuttle program.

Kennedy does have major réadjustments to make to accommodate Shuttle.
The trend toward combining manned and unmanned launches will be actqal-
ized in this program and the disparate philosophies of these two hereto-
fore separate éroupé‘will have to be reconciled.. The different vehicle
capabilities aﬁd configurations will necessitate reworking launch sites
and test and check-out procedures. Kennedy, although it views its major
responsibility in NASA_as a launch service facility,‘also views its tes£
and check-out prbcedures»as the ultimate verificatioﬁ of design énd devel-
opment. This second function might precipitate conflict if Houston, as
lead centér, desires to assume gfeater test and check-out responsibility.

THe plannéd frequency of Shuttle launches and projected quick turn-
around times will impose a heavy burden on Kennedy and will necessitate

an overhaul of the organizational strategies and operational procedures
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worked out for Apollo and Skylab. Although the launch groﬁp already
dominates this center, this will be even more sb for Shuttle.

Oﬁe_bf the ﬁajor problems the Shuttle progfamlwill face will.bé
that each fiéld cenfer'ﬁill need visibility into other parts of th; pro~
:gram. If a viable configuration and integration mechaﬁism canlﬁe estab-
1i§hed, then during thetbperational phasé of Shuttle this ﬁfoven proceduré
can be slightly modified to coordinate the "cargo" configukation and
launch activitiesvépecific to each.Shuttle flight. While'it is true thaf
Houston as lead center has the overall décisibn-makiﬁgvressohsibility .
for design and development_éf Shuttle, this does not ﬁecessérily'meah
that all of the prograﬁ control éctivity hasito Be performed at fhe cente;
itself, - | .‘ L

Houston and Kennedy are aliké-in tﬁét.the pfojected worktload at'eééﬁ-v.'
center is comparéble tovthat.éf Apollo ahd Skyiab.. This is_ﬁo; so fdr_
Huntsville, where the work load in Shuttle is significaﬁtly'réduéed when
coﬁbaréd to Abollo. " The major Qeadjustments af'this center involvé écéep-
' fing a gleafly subordinate role in_Shutﬁlé developmentAand creéting'a'new
work load to uéilize the size of' its work forée énd physical pléﬁt; The
lack of work is a Serious dilemma but it can be alleviatéd By £WO'somewhat
different étrafegies. First, both Houstonvand Kénnedy should HaﬁéAgréatéf'
access to the 1aboratorie$ at Huntsville and be persuaded to uéé_them as
technical support for the management tasks the§'hayé been gssignédband,
aé'well, to tap the vast technical contract mdﬁitoriné experience that .

exists in the labs. Houston, for example, will face a moﬁumental task in
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relating to and monitoring the activities of the prime contractor on
Shuttle, particularly since the prime also has overall technical integra-
tion responsibility. Huntsville can make an invaluable contributibn in
this.area. Second, rather than encourage Huntsville to develop new pro-
grams, either Shuttle-related or not, the whole problem of maximizing the
use of Shuttle should be made a prime responsibility of this center.
Shuttle was sold to Congress, the President, and the American people as
an all-purpose vehicle which could accomplish numerous ends from survey-
.ing earth fesourcgs to providing a research base for significantfand
ﬁeeded scientific developments. As well, it is expected to contribute

to our military capability. Bqt, there is no one éingle pléce in all of
NASA where a group is Qorking on all of the poteﬁtialuuses fdr Shuttle,
working out procedures to encourage its use,; or establishing guidelines
and techﬁiques to marry varied user requirements with NASA procedures and
the constraints of the Shuttle vehicle itself. This is a large task and
éne that Huntsville could quite adequately handle. .

With appropriate Headquarters action one can foresee; in the future
operational phase of Shuttle, a felatively clean and co-equal breakout of
responsibilitiés among the three centers. Kennedy would be the .launch
éérvice faqility, Houston would control the missions and Huntsville would
manage the payloads and expe;iments énd'develop'routine and innovative

patterns of use for Shuttle.

3. The Role of the Center Director

_~CenterADirectors in OMSF are called on -to pléy a'variety>of roles
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internal to a center andArelating the center to the 1§rger OMSF organiza-
tipn,énd other units of the Agency. In the current period_witﬁ reduced
resources an@ the greater inter-center activity and/éf_program mix, the
role of the center direcfor has become even more comﬁ;ex.

The prggrém organization format utilized in OMSF_demanded that the
center directqr trade off program, functional, and institutional éonsidera-
-tions in“thevcourse of carrying out his role. With the lead center concept,
gféatef.;ompléxities are introduéed,-particulafly in defihing.tﬁe hierarchi-
;al rel;tiqnships between center directors and érogram managers, at the
cente# and hgadquarters levels. .Before Shuttle,'although theré were in-
herent aﬁBiguitieé, the center dirgcfor's position vis-a-vis program
managers at the center, the Headquartérs program manager, and the head of -
OMSF, was understood. Depending upon the situation, at times the center
director p1;yed an inétitutional role, sitting on the Management Council,
for‘example, and evaluating the progress of Apollo programvéctivityf At
other times he.playe&.a program role, reiating to the Apollo Program Manager
.at Headquarters and "'supporting" Ehe program manager at his_center.' While
ambiguities were present, the existence of a clearly defined Headdua;ters
program office, attached to the Associate Administratqr's Office of Mannéd”
Space Flight,-with clear overall program authority, provided a necessary
‘starting point for working out authority relapiéns in the organizationf

On-Shuttle, the lead center‘concept has Blurred the’ﬁeadqqarters-
center distinétion and has created an ambiguity overload in terms of

authority and responsibility in the overall program organization. It
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appears that'it is necessary to make a_clear distihctionibetween technical
re;ponsibility‘and policy résponsibility for running Shuétlg. Fprther} it
is necessgry to locate thé fesponsibility for over-ail.p¢licy at Head-
quarters. Withput this distinction, each center director will have diffi-
}cﬁity in carrying out his center's program responsibility. At Houéton, the
.center director.ﬁight belinclined to take on broad responsibilities similar
to those of the head §f OMSF in Apollo. This would be muéh too great a
responsibiliﬁy whén coﬁpled'with his center roles. At the ocber two cen-
ters, the autonomy and hierarchical balance which the-center director pro-
.vide; wquld.be‘upset. If_thé disfinction between technical authorify and
.overélltprogrém responsibility‘is not clarifiedrthe cehter directors éf
kennedy and Huntsville would be primarily taking direction from Houston

and become subordinate to that center rather than actlng as co- equals
whereby all three centers felate in essentially the same way to a clearly
superordinate office at Headquarters,

Regardless of how one assesses the cgnter‘directbf's role, it is
dbvious that a center director'to be succeééful in OMSF,mﬁét have certain
qualities;"He must, first of all, be technically competent. Each of the
éenters is involved in wsrk of éreat teéhnical complexity and to oversee
this work the center director himself must have a strong technical back-
ground. Second, a center'dirgctor must be én organizationally aware.and
sensitive person who can divide the labor in such é-way as to oétimize
productivity and keep ail elements of the center satisfied. Also, he mﬁst

anticipate environmental changes and alter his center organization to
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anficipate or acpommodate them. Third, the centef'direétor must be sfroné'
enough'toskeep a}l of the diverse elementé ihtegréted,.to protect the
'auponomy_of his'center.(particularly in the light of the nﬁmeroﬁs new
inter-prpgfam bffice and inter-center relationships emérgiﬁg in NASA), and
to protect_the baée of technical expertise in his center. -Fourth, it helps
if the centér director is an '"insider" who knows the center, is trustéd by
genter'éersonﬁel, and has the respect of those within aﬁd outside his cen-
ter. | |

.The decfeaéing distinction between manned and unmannéd flight and the'
. resglfantbgreatef interpenetration of other prégrams iﬁt6:0MSF centers will
be a major probiem for the ceﬁtér director. To be rgspopsive to all of the
vérying demands and }et.méintain center‘autonomy and integrity will be a

great challenge for the center director. \

B. PROGRAMS -

1, Progfam'Oxganiéation

Programé are defined by schedule, performance gthCOst éaraméters.
'Oﬁ the Apollo program, schedule and performance conside;ations predominated.
‘Shuttle, by contrast, is being managed with cost as thé ma jor factor. Per-
formance, in terms of more narrowly designed objectives and schedules, has
been éoﬁtinualiy modified to meet the unyielding cost constraint. The
manner in wﬁich Manned Space Flight in NASA operates, éérticu;arly the
fiéld centers, is changiﬁg considerably because of the'differénces BecWeen'

Apollo and Shuttle. This section will suggest some of the Organizational '
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alternatives open to OﬁSF in the 1ight of presént and predictablé'ﬁgar—
term future circumStgnceS with which this office will ﬁave to}cope.

Essentially OMSF can move toward one of two opposite extremes. First,
it can continue to g;ow and maintain its stfong-prbgram orientétioﬁ as was
the case with Apollo. It was hoped that Shuttle wpuid provide the means
for large and suStginéd program aqtivity, but chahging national ppioritieé.
and emergent socio-political factors dictated othérwise.’-lf NASA is to
retain its strong progfémmatic empﬁasis,_either the Shuttle progrém will
have to be enlarged in conéept and fesource_allocations, or some iarge-
scale compiementary'program Qill_have_to be;started; Neither altetnati?é
seems likely. |

&he second extreme GMSF»can move toward is a revised but larger ver-
sion.of.the old:NACA organization. That is, OMSF can'becbmg a bﬁreau~typé
.office_concentrating.dﬁ.its national space fesource fespohsibility. This -
devglopment pattern Qould be quite.traumat;c for the overall-Agency in
that it would require further reductions in manpower and a whdlesale.re-
organization with 1aborétory ahd'teéhnical considerations dominaﬁt.

It isAprobable:that the form of OMSF‘s_futurevorganizat;oﬁ will be
lsomewhere between these two extrémes. Tﬁe.near-tefm future of £he Agency,
Aparticularly after Shuttle, abpears to entail a‘period of rélative_quieé-
cénce and thereforé organizational changes tbwafd the buread-type'agency.
When the preéeht respbnsibilities in OMSF afe matched against its capabili-'
tieé, OMSF is in an untenable position. The'cos;iof maintainiﬁg the

présent organization_and associated physical pldnt cannot be justified
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given the tésks OMSF has been assigned and its fufure ﬁfosﬁects. NASA,
" and in particuiar OMSF, has already demonéttafed that it can grow in size
and capability very quickly if the occasion arises. It wpuld appeérlthat
a practic;1 qttatééy for OMSF would involve'adbpting a modified buréau~
: ﬁype posture.and‘atfémpting to conserve as much of its technical capability
ép pbssible. | | | o |

In view of known and propable tasks that will be the responsibility
" of OMSF, the thfée field centers are experiencingrquite diséarate problems.
Houston; with the lead center designation for Shuttle, is not facing any
major readjustment. It will continue to‘be érganized around avmajor,'lafge-
scale program effort. What adjustﬁeﬁt problems the center wiil face in-
vél&e issues of estabiishing its lead éentervpresénce in OMSF,'géining
greater viéigiiity into-othef ceﬁters of OMSF and establish{ng énd main;_
téininglall of the coérdinative‘grbups an&Aactiviéies hecesééry‘to perform
its majoé technical management responéibility. If the decision is méde'to
stress in-hoﬁse technical and management support activifies,zﬁhe.task of
managing the developﬁent of a significant portioﬁ of the Shuttie:progfam
coupled with the overall lead center responsibility for Shuttle will mean
that MSC will not have to undergo any major reorganization. |

In many‘réspects, the situation at Kennedy is similar to that of
Houston. The Shuttle p?ogram places a signifiéant burden on this center
in terms of deﬁéloping néw launch facilities and capabilities. The ﬁro-
jected increased.frequency ofAlaunches and the requiged short turnaroﬁnd

times involve KSC in both large-scale developmental and operational



'- 38 fl‘

‘activ;ties, While Shuttie:is certainly different from Aboll@,-f?om the
perspective'of qﬁantity-of work, Kehnedy will be kept}ae ac;ive if not
more so Wifh Sﬁuttle. At this center the major readjustment will involve
in;egrating‘unmanned and manned launch-related activities. The planned
launch site en the‘ﬁestrceast'will impact activities at Kennedy only mini-
mally. |

Huntsville, of the three centers, has been the most greatly affected
by the phaseouteef Apollo anq_the emergence of Shuttle as the major follow-
on manned space”flight activity. It continues to have a great technical
capacity distinetbfrom the other OMSF field centers. Given the lack of |
‘sigﬁifieént Shuttle responsibility, the high,degree of uncertainly sur;ound?
ing-programs afterbshuftle, and its superb technical capabili;y, it is our
ISuggestionlthat Huntsville shoul& adept a.technicai service orientation,
and temporarily; aebleast, de¥emphesize its large prograﬁ management .
functioh. "This could be done by using the Hunteville’labs as the major
technical support foredevelopment activities being managed at Kennedy and
Houston. As well, a conscious decision sﬁould be made to funnel research
activities and frontier’state-of-the-arts'technolegy development work to
this center. And finally,-a more significant role”in Shuttle should be
definee for Huntsville involving payloads and experiments for Shuttle,
coupled with develobing methods to enhance.the "eser" demand for Shuttle.

This new direction for Huntsville will entail ; major readjustment
whereby the center no loeger will be organized around ma jor programvact{v-

ity, but'father, technical capability. Further, if the '"user" facilitation
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toie ie delegeted to ﬁnnteVilie; the Progtan Developmentjdifeetorate can
be transfofmed'into a User Development directorate and a Better focus for
thebectivities end'planning in thattsection of the:Huntsyille organization
can be eetebliened. All'of this will require better integration and respon-_
eiveness'on the part Qf the center, and therefore stronger center manage—
ment.. B

2. Project Management

In our angment, NASA'e pfoject management eystem is eonnd. ‘But it -
is essentiel that the projectlmanagenent eystem.cagitaiiie,on the strengths
‘ of:the.funetiona1>and inetitutional organieetibnal eiemente of-NASA while
:onefeoming seme of the betriers of the large,functienaliy-oriented organi-
zation, Sneeiticelly, NASA could fnrther improve its'project management '

- mode by continuing to emphasize these areas:

:a.. OMSF should cqntinually‘emphasize tnevimpertanee of the nroject
manageﬁent system to the success of NASA'S developing projects. This can
be accomplished, in part, by disseminating the project maneger's authori-
ties, responsibilities, and charter to all tne "working leveié" ef the
organization ;- not oniy within a center but also among interfacing field

-centers. 'Sucn.a step can minimize to some extent the conflict_situations
and_ambiguities whicn-almost always develop when 5 new programiis being
estabiished. As smaller,.leSS visible projects are undertaken b} NASA,
this will become even mote,important. This is clearly a-NAéA top manage-

ment responsibility.
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b. NASA must continue the development of inter-center matrix manage-

mentttechniqﬁes. If NASA is viewed as a national R & D resource for astro-

naﬁti;s and‘aeronaptics, more management attention must be devoted to
identifyingfand integrating the vast managerial and technical expertise
withiq the fotallNASA organization. Emphasis bf NASA's toé management on
the necessity of more'éffeétive inter-center integration can haye thg_im-

portant advantage of more fully utilizing NASA's in-house competence. One
of the most positive benefits would be in eliminating redundant manpower

resources.
c. One of the principal factors whiéh makes NASA's‘approach to project
ménagément truly unique is the strong in-house technical capability. _Tﬁis

technical back-up must be preserved.

d.' In the future NASA should give more attentionlto "croés-skiil"~'
btraipipg for projéct managers and seleeted technical persbnnelé In the
pasﬁ we have observéd that.long-term project'ménagemenf assignments often
do affect an iﬂdividual'é:technical capabilities. In some cases, project
managers have openly admitﬁed to us that they have indeed lost their tech-
nical comﬁetence. This causes employee’mobility problems when project

assignments are completed. Too often the result is to overburden the

managerial ranks with peopie who have no real role to fulfill.

e. Our fieid interviews indicate that in.the future a concentrated
¢ffbrﬁ should be made (and encouraged bj OMSF) to keep the various program
- offices as lean as feasible. Many managérs in the field centers have ex-

pressed the notion that in‘Apollo the program offices were allowed to
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become too_lafgé, thus affecting efficiency and response capabil;ty. For
future prbgrams‘we recommend that the various program offices rely more

heavily on existing functional and staff offices. Such an approach, when
feasible, leaves the expert in his normal functional organization. The
Shuttle Progrﬁm Office at MSC, for example, has made some important strides
in‘this difection in the areas of flight computer prqgfamming, range safety

and flight operations.

3. Subsystem Management

A pbsitive step'has been taken to improve the effectiveness of the
‘'subsystem mahager concépt. .At MSFC, in the Apollo prdgram, the subsystem
manager was located in the Project Management Directofate_(PM). A key
fole.of-the'subéystem manager was to interface with various laboratories
.in S & E to elicit subsystem support;‘ While this approach proved workable,
 ;hefe Qas tﬁé inevitable coqflict'oVer subsystem objectives. That is,
variousifofms of confiict occurred between the project-management organi-
zation andithe various fundtional technical direétqrateé; The subsystem
manager is noWﬁéo-located in the functional directorate. This new sub-
system managementvmode is essentially the approach employéd at MSC in the
Apollo program.
| For future projects it appears that a positive step is beiﬁg made by

increasing the subsystem manager's authority for his ideﬁtifiable work
package. Undei this approach the subsyétem manager will be given a more
responsible job and will have visibilityras the single point-of-commitment
for a work package. This sﬁduld help the subsystem managers_to-interface

more successfully and give them better access to techmical skill centers
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in the labo:a;ofies and techniéal areas.'_Rather than Qéiﬁg attacﬁed
solely to a prbject manager, the new subsystem'manager Vill be part of
the laboratory organization. For this approach to function effectively,
the suBsystem manager will have to be carefully selected and his appoint-
ment agreeable to the major interfaces.

The subsystem manéger will be an "integratbr" of bdthltechnical and
manageriai iﬁformatidn as it affects his entire work package._ For this
approach to work there must be a clear definitioh of thévsubsystem
mﬁnager's rpié with all the key interfaces. It must be understood that
‘the new suﬁsystem manager is the single'point-bf—commitment. Aé noted
in our field interviews, several key questioné must be asked in delin-

eating the subsystem manager's role:

- == 1Is there agreement within the various work‘units_of the
center as to what the subsystem manager's job actually

entails?
-- 1s it clear to everyone whom he is ultimately responsible
to?
-- Who reviews the work of the subsysteﬁ managef?
~- How will conflicts be resolved? - What appeal channels
are available?
" -~ Who defines the subsystem manager's work package? - How

are agreements met among key interfaces on the assignéd_

work package?
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-- How will subsystem integration be'accdmplished?
-- - How are key interfaces established? .

In summary, we feel this new approach to the role of the subsystem
manager will be an important step in increasing the effectiveness of

' NASA's project management system.



IV. PLANNING ACTIVITIES

A. LONG-RANGE PLANNING

An area of goﬁcern to.NASA-is the viability of Ehe Agency's-long-range
planning efforts.. wﬁile,thiéistudy group is concérned with the total NASA
planning process, our remarks ére pa;ticularly addressed to fhe planning
function within OMSf; ‘NASA and OMSF have had a number of long-range ﬁlan—
ning operations but their effecti?e_utilization appears to haQe been spo-
radic. Some of the traumas experienced by NASA in fhe Apollo phase-down
and the reorientation of NASA to a multi-projecé modé might have been
avoided if NASA's planning efforts had Been 1) more substantiél, and' 2).

given greater organizational support and commitment at all levels.
. ,

1. Problem Ateas

The following areas are problematic for the Agency and should be

addressed in NASA's long-range_planning éfforts:

a. Perspective on Shuttle. Some persohnel at the field centers ques-

tion*how and wherevNASA is focusing its future efforts. 'Many.field éenter -
personncl do not gee the evidence of a NASA long-fange plan; In particular,
there is some doubt about the eventual role of the Space Shuttle as it
affects their own field center activities. .Many functional areas, for ex-
ample, within the OMSF Field Center ao not appéar to understand how'tﬁey
will integrate with Shuttle or what Shuttle will mean fo‘tﬁe long-term'obr
jectives of'ﬁASA. Furthef, Shuttle is often éerceived as being synonomous
with NASA'svlohg-range planﬁing activitiés. We believe this is detrimental

to NASA and that Shuttle must be put in a more appfopriate perspective.

= 44 -
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b. Visibility of NASA Plans at Center Level. _Dué to the lack of a
visible piaﬁning systemAwhiqh‘NASA.persoﬁnel éénfreadily idéntify with,
NASA’éfténAdoes nbt'opefate as an integrated,'goairofiented organizétion.
While there is aﬁple evidence that field centers aré respoﬂsive to current
NASA plans and programs where their role ié clearly identified, there is
some ambiguity at the field center level regarding the role.NASA Headquér-‘
ters wants a field center to perform when NASA plans do notvsignificantly,
impact the center. »This cauées‘éoﬁfusion'and aﬁbiguity on.the pér£ of
fiéld centér management and persoﬁnel have developed a "fieid cehtér”’

orientation rather than a "NASA-wide' orientation.

é; Integration of Mannéd and Unmanned Progr#ﬁ"?lans. The distinc-
tions between manﬁéd_and unmannéd activities afe gradually'efoding.' NASA -
thus needs to derive a long-range planniﬁg system which can be a c;talytié'
égent in the integration of manned and uﬁmanned.activities at all fiéid
centers. As one NASA manager remarkéd, "we need a léng-range p1an on

which we can base our operational plans."

d. Anticipation of Nationmal Priorities, If seems clear that an in-
creasingly important activity for.NASA during ;hellatter paftiéf this
decade and beyond will involve closer working arrangements with other
organizatidns oufside the‘NASA/aerospace contexﬁ. A plénning system should
be devised that can anticipate shifting national priorities and. thereby

assist NASA in its integrative éfforts_with state and federal agencies.

"e. Marketing NASA's Capabilities. NASA by its:charter has a mandate
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to "market" its scientific and'enginéering-cababilities.‘ To datg, how-
ever, their.generél utilization in the public.and'privaté‘Sectors has been
mihof. By ﬁhe establishment of an effectiye planningAsystem NASA can:

1) assist in identifying and assessing the potential markets for its'tech-
ndlogy; 2) facilitate the building of a demand for its technolbgy; and.

3) monitor the success of the technology utiiization process. As a national
R & D resource NASA must identify'the technologies which can’benefit various
sectors of society. Only by an inténsive'pianning system can £hese tech;
nélogies be effectively‘identified; agsessed, and éventually_tfansferred

to potential users. - !

2. Dimensions of a Total Planning System

NASA's planning system should incorporate two fundamental dimenéions;

a. OQOperational Planning System. NASA has been almost exclusively
concerned with an operational planning system. This planning system is
primarily based on current and projected programs and'associéted activitiés,

budgeting, and the forecast of human and physical resource requirements.

b. étrafegic Planning. The second planning dimensibﬁ‘that is essen-
éial for.NASA is strategic planning, which is concerﬁéd with Long—rénge
forecasting, scendrio devélopment, and the pbssiblé impact of enyirbnmental
influences on NASA. Effective strategic_planning can reduce the uneertain4
" ties of the.future by forecasting conditions which are likely to cHange(or »

alter the nature and mission of NASA. Strategic planning is an important
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_ tool in idenfifying opportunities and threats early enough so that action

plans can bé initiated and implemented.
'Théré.are two important components of a strategic planning system:

Technology Fofecasting: The role of the technolpgy forecasting

activities‘&ould be to identify and assess emerging technological
developments which could impact NASA so that these can be factored
intq'NASA's longérangé planning efforts. Techndlogy’forecasting

also wouid include the forecasting of NASA-generated technology.

_ Socioﬁpqlitical Forecasting: This involves developing alterna-

tive scenarios of events which could occur in the sdcial/pplitical

envifonmeht.ana which could affect NASAfs futuré whé;hér they are‘f

thfeaté.or oﬁportunities. Some examples are:

-- Attitudinai»cﬁanges of various sectors of soclety toward
ﬁétibnal and international space-rélated activities.

-; Cﬁahéés iﬁ the politicalvclimate affecting fuﬁding of

NASA activities.

-- Chaﬁges in attitﬁdes-tpwardAmeans to.solve-chronic
nationai pﬁbiic sector‘and world problems; i.e.,vfhe
» deéiré to use technological and/or ideological solutions -
. to such problems as nutrition, war, international con-

flict resolution, earth resources utilization; etc.

| =- Changes in national life styles, values, importanee of

national and international social and political problems.
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It:is7;mpoptant tb eﬁphgsize'that neither.tecthlogy forecasting nor
,'gocial fofééasting alone is sufficient for anticipatihg NASA'S emerging |
eﬁvironmenfs.- ;t_will take bofh approaches-to developlalternative future
‘roles for NASA; NASA cannot effectively operate in its.larger>"host".
'eﬁvironmen£>uﬁ1ess clear, meaningful goals are articulétéd and approved by
-séciety. ‘(The SST is a good case in point.) |

Thé probabilitigs are fairly.iow for the emeréencé of a clear-cuﬁ
Presidential 6% Congressional action-ofiented mandate for NASA to fpllow.
.As a consequence, NASA must largely take the initiative‘for developing
'  iﬁnovétive brogfaﬁs énd marketing.them to the public, Cqﬁgress, énd the
Exécutiﬁe Branqh. Thus, in the future, it willlbe importﬁnt for NA§A to
build a b;bgd-based constituency and strengthen its links.with thosé.
~who make ahd‘ipfluence_decisionsvwhiéh caﬁ impact NASA's‘future. Such
actiQities would bé an in;egral component of NASA's strategic pléﬁning
activities. |

.Bbﬁﬁ Qpefatidﬁgl planning_and Strategic planning'ﬁust be integratéd
.since tﬁey aré interactive components of a total planning syétem. ‘Strate-
gic planning will become critical for NASA's future. Our recﬁmmendations
for the establiéhment of a strategic planning system>within NASA dées not
imbly thgi NASA has not folléwéd such a course 'in the past. NASA by the
nature of its programs has had to do stratégic planning, technology.fore-
_casting} and some éocio-political forecasﬁiné: Qur report, however,

"advocates a continuous, concentrated NASA planning effort.
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B. STRATEGIC ORGANIZATIONAL ANALYSIS

,’lStrategic organizational analysis is closelyﬁrelated-to!long-range
planning ‘and must be intggrated with it to be effecfive. -While we realize
that soﬁe forﬁ of'organiza;ional analysis is being done, we are advocating
v_an incfeased emphasis on this important dimensionvof orgéﬁizational plan-

ning.

1. Oréanizaﬁibnél.Aﬁ&it'
»Wé advocafe that a rigorous and continuing organié;;ional au&it should
‘be made for.the entire NASA dgéanization commencing with~dMSF. Stratégic
brgapigational anaiysis_invo1yes the evgluatiqn.oflevery ideﬁtifiable'organi-
zatibnélvuﬁit ;nd éséeéées ea;h unit's current and ptobable future contribu-
tionafo NASAfs missions and objec;ives. To>#aké NASA a lean apd fleiible
orgahizatioﬁ,Afhere are a number'of organizationai areas which should be
identified which may not sefve any curfent or strategic NASA purpose. 1In
-effecﬁ, we advocate thét the functional and staff areaé_within each of the
field cgntefé and at Headquarters be viewéd in terﬁs of contribution. Only
by foilowing some form of strategic qrganizational anaiysis can NASA meet
the flexibility requirements that a multi-project org#nization_demands.
AFlekibilityﬂwill be critical for NASA in View_of the more uncertain nature
6f its future programs. In short, an effective response capability will

become increasingly important for NASA. If various organizational units

 are -audited for their present and potential cdntribution to NASA's long-



- 50 -

range compfehenéivé plan,.each work unit can then be ciassified as

"strategic," 'core operating base," "marginal," or "expendable.

2. Classifications

a. Strategic. A strategic¢ classification denotes that the contri- -
bution of a particular organization unit is critical to NASA's long-term
future."It is an area which should receive priority-in'terms of top

management attention, resources, and manpower.

b. Core QperatiggﬁBase. A classificatibn of core oéerating base
would denoteva‘neceséagz, enduring part of the organization, such as
necessaryvinstitutional afeas’and f#nctional»skili centers. For example,
an R & D labofatbry or wérk-unit within thé 1aboratory might have mﬁltiﬁle
contributions to makevto NASA's objectives, whereas an engineering.unit
those capabilitiéé can be easily duplicated may not be necessary. Core
opéfating areas would be those areas whicﬁ are necessﬁry fo support the
.various stfategic functions énd programs of NASA. Unless the aﬁdit care-
fﬁlly examines the entire NASA organization, it is highly likely that vari-
ous units will be thought of as core operating areas but, in reality, de-
serve a lower classification rating. Classifyingithose institutional/
‘functional aréasvat_Héadduafters and at the field centers which aré'clearly
not strategic or core operating base will be one of the most difficult

activities in the auditing process.

c. Marginal. A marginal classification might reflect that a particu-

lar work unit should be supported if the Agency can afford it.
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d. Exgéndable;  The éipendable catego?y denotes that an area is ggi
b.hecessarz for current or forecas;ed NASA objectives. The area, for ex-
ample, migh# have outlived its original charter; Over tiﬁe, howéver, the
particular unitAwas not dismantled and has exi;ted duevto>"benign neglect,"
oversight,'or'unjpstified entrenchment. - |

A cafeful audit is bound to reveal that certain are#s of a particu;ar
unit are indeeé'iﬁportant, while others have.limited of ﬁd cop;ribution tb
make if a stfaﬁegic plan exists. We are‘aware-of the:many constraints on
'NASA, such as the Civil Service System. wé fgel, however; that_NASA is
néw in. a good bositipnlfo begin working towgrds a ‘concrete plan. It will
Bedémg more difficult té'do so as time passes.anébthe ogganizatibn becomés .
iné:easingly bureaucratic.

This type of organizational anaLySis shd@la_be a continuing function
with high-level NASA management support. The recent deﬁision to restructuré
Pfogram Management at MSFC is a fairly valid example of the results which é'
continuing strategic 6rganizationa1 analysis audit could make with top

management support.

"~ 3. Manpower AdvisoryvCouncil

" An important value of strategic organizational analysis will be its
contribution to RIF planning and implementation. While some procedures
already exist for RIF planning, we feel that a concentrated effort also

must be made whereby priorities are established on the basis of total orga-

nizational needs. It is suggested that priorities be established with the
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management of the spec{fic,wérk unit and a NASA-wide Manpo&er Advisory
Council. It would be necessary for such an Advisory Coqﬁcil to‘be closely
integrated.with NASA's long-range planning function.and‘the'recdmménded |
strategicAo;ganizational analysis functiqn. Within many work units it is
obvious that some skills are more expendable than others. Where possible,
thosé skills thch do not enhance NASA's technical response capability

should be subject to the earliest RIFs.
C. FIELD CENTER FUTURE PROGRAM PLANNING

In térms of longfrange or advanced program planniﬁg, one area which
- has concerned'ﬁs is thé-activitiesbof thg Pfogram.Devélqpment Organﬁzation
3t.MSFC and'thé Futﬁre Program Office At MSC. Both groups.ate.activelylin-
volvéd in attempts'tqyevaluate new program alternatives for their respective
Vfield centers and for NASA. The important question, however, is the degree
.to which thggé activities are congruent with NASA's over-all, long-range
plans and objeétives. If ;hey‘aré congruent, the activities are logical,
.We generally agree with such a method of new progfaﬁ devglopmgnt at the
field.centers, where iﬁfdepth technical capability exists. On the othér
hand, if progrém development activities at MSC #nd MSFC are not integrated
and coordiqated bf a 1ong-range_master plan, we feel-ﬁhat such efforts may
Mwell be inefficient because the éfforts of each center will ﬁot be coordin-
ated with whgt'NASA should and could be doing. |

| '6uf in;erviéws have indicated that there is some cbﬁfusioﬁ_over the

‘roles of future program development groups at the field centers as they
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rélatexto.ovef-all NASA_planning. We belieye that iﬁ is important for
HéadquartefsAto_decide‘whether field cénter progrém development activi-
>ties Should'bechbrdinated with NASA's iong-range.plans; whether they
shoﬁld be decent;alized operations to heip the.fieldfcénters market their
capaBilities to the rest of tﬁe NASA operation, or whethér»program develop-
: ment_aCtivitieé should be some_combination of these roleé. Whatever the

decision, .it is important to disseminate to the field center personnel
.Headquarters' view of.these activities.

D. NASA ASSET UTILIZATION | |

' NASAAhasfaéc;ued a number:éf physical assets which cannot be easily :

féplaced if allowed to deteriorate. _A problem currently facing NASA 1is
how fo detérﬁine whether an asset should be retained or discaf&ed, and
how to minimize the mainteqance exbense of those éssets which are poten-~
fially usefui'to NASA. While some of these résources_éontribute directly
.to NASA's national R‘& D capability,.others may ﬁe expendable and should
:be disposed of in some way. ‘The problem oflgsset gvaluation is related
. directly to the dévelopmént of a viable long-range plan. We feel that-
one of the mosﬁ important stebs ﬁASA can take iﬁ the transition from a
doﬁinant, 1argé prégram to the concurrent management of several smaller

progféms is to embloy those assets which are usefhl and eliminate or

dispose of those not useful to NASA's future. At MSFC, for example, the

total "value" of assets (MSFC and contractors) reportedly is approximately
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two billion dollars. While some of these assets have e§Seﬁtially a zero
disposal value, it has been estimated that their replacement coét would

be almost double their original cost. The efféct of én inventory of NASA's
assets will probably be greatest at MSFC since it has moré industrial
assets than‘the”othet'OMSF field centers. 1In particular, an audit should

be made of the'following:
- Michou
- Mississipi‘Tést:Facility
BT NASA Special Tooling/Soft-ware/Computers,
-- 'Spape Experiments which have not been used

-~ Plant and manufacturing equipment at the

contractor's plant and at NASA field centers

A realistic evaluation of NASA's assets can only be made in the light
of a long-range plan. A simplified scheme of the NASA asset inventory and

" evaluation process is shown in Figure 1.
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Figure 1. NASA Asset Inventory Process




. V. OPERATIONAL ACTIVITIES

In thiéisnction bflthe report five factors are discuésed which deal
directl? Qi;h'bperatiOnal aétivitiesvof‘programs and centers within 6MSF.
' Changeé.which have taken plnce are viewed through a comparison.with operaf
tional activitiés noted in the recent past, and some aftempt iS'madé to
assess the'effects of these changes on OMSF programé andnresources.ilThis
is not intendéd to Bé nn exhaustive review of'transitionnl factors, but is
, : .
simply comment on vérious details which seem to this research team Qorth

evaluating as program plans and o;ganizational structure are reviewed by
OMSF. |
A. CQNVERGENCE.QF MSC AND MSFC ACiIVITIEs

In-ihé'past few years the-techniéal‘expertise-and the-spécific activ-
».ities of the two major.OMSF dévelopment'centers; MSC and MSFC, have‘cnn-
verged significant1§ and tend to oveflan.' This had not been so‘to.the same
extent through the earlier phases of the Apollo.pfogram where the tasks of
the fwo centers could be quite clearly distinguished an& each center was
very fully nnéupied with its own contribution to that large program.. MSFC,
kbuilning npon a core of personnel alregdy experiénced in booster technology,
developedla iarge, highly compétent R & D organization concerning itself
primarily with'the:design, produdtion and teétingioé various kinds-of snéne-
craft Boostefs. .While many contractor organizgtions-also.have developed

skill in booster engineering, their efforts tend to rise and fall with the

magnitude of each contract they are awarded. It is fair to say that MSFC,
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gecausc of its stability and continuity thrbugbAﬁany projects? became and
still is the ﬁpst impbftan; repository of’booster'knowledge aﬁd experienqe
in the country. | |

Mécﬂdgvelope& moré rapidly; Aitﬁough it originally lackedfé nuc leus
with exteﬁsive_ast?onautic experience, MSC's mission caused it to evoive'
into the national focal point of expertisé-in épacecraft design, flight
crew training, and éperations, particﬁlarly mission control.

KSC, of course, cqnééntfated on the checkoﬁt.and 1éunching'of manned
and unmanned spacecraft. In coopératioﬁ with the other two centers, it
deyeloped meticulous checkout pro;edures‘which ;ontfibuted_in a majdr way
to the sqccéss of KSC»launches. |

" As the ena of the Apollo prograﬁ”appfoéchgd; and with the future of
NASA‘only vagﬁély defined, the dévelopment centers at Huntsville and
Hoqston'started‘to broaden tﬁe scope of their experfise to enable them to
compete more éffec;iveiy for po;t;Apollokﬁrdgrams} MSFC, already somewhat
involved in the training’of astronauts by virtue of its neutral buoyancy
tank, inVolved‘ifself to a . greater extént in the planning'a&d pre1iminary-
design of p;ojécts 1ike HEAO and Skyiéb; The development tasks inVoived
spécecraft, érew oberations;vand mission operatiopé. .Thé booétefé fo;
these projects were essentially fully.developed ifeﬁs.

Af the same:time, MSC extended its work into theszoster areé, pér-
ticularly“forvthe Space Shuttle program. Tﬁe bobster and'sbacecraft:afé}

much more closelyviﬁtegrated with each other than they were with Apollo,

!

and so the pféliminary-design of Shuttle necessarily required in-depth
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knowledge of booster engines as Qell as spacecraft and crew operations.

Taken by itself, the brqadening or founding out of a center's exper-
tiseAseems to be a desirable objective.#.ﬁowever,'OMSF is operating with
much more limited resources th&n it‘did a few years ago. It cannot.afford
to have two centers which duplicate each other, nor would the Congress or
Administration permit'suéh a situation to exist for léng. Tt is their
unique, in-depth expertise that has bropght distinction to these develop-‘
meﬁt cenfers. The‘expanded scope of activities at either center can now
come only at thé expense of diluting some of the areaé of establiéhed ex-
cellence with fegérd'to béth in-house technical talent and ﬁhe finely
honed‘ability to»ﬁonifor céntraptors in'highly specia1ized'fields.

KSC has avoided direct coﬁpetition with MSC and ﬁSFCifor projecté be-
- cause its mission has been distinct-an&'its responsibilitie§ have kept.it
fullf.occupied.v The advantages to NASA and th¢ qétion that have accrued
by virtue of KSC'é relative independencelare generally recégnized in OMSF.
This independenée:has guaranteed a level of checkout’controlland design
verification through testAthat might otherwise not be possible. Thefg-
fore, the possibilitiés of reassigning sﬁme of thevcheckOut authbrity to
MSC or MSFC should.bé evaluated very carefully. Because of thetlarger
degree‘of’interdepeﬁdence-between the subsystems of Shuttle, there may
well be a tendency for MSC as lead center, or for.the Shuttlé.integration'
contractor, to insist on cont;ol of the flight hardware mﬁch'beyon& that
exerted in thé}Apollo missions. fhis would coqstitute néf only a further

dilution of_é development center, but a weakening of the kéy-strength of
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KSC in its own quality cnntrol function.

The adnantagé'of maintaining separate and distinct field centers goes
' beyond thé value.of unduplicaned'technical expertisé. It allows each cen-
ter‘to\develop its own managementvscheme suitanle tovthe peculiarities of
the center's mission. Innovative developments in managemént.should'be
transmitted from one center to another exactly as new technoldgy must be

to avoid parallel, overlapping experiments.

'B. CONTRAST BETWEEN APOLLO AND MULTI-PROGRAM OPERATION

Many of'tne ¢urrent difficultieé in managerial and 6perationa1 acfivi-
ties in NASA asva whole and in OMSF in particularbstem‘from the transition
- from a concentrated preoccupation with the huge.Apollo program to a mnre
balanced concern for a number of ongoing programs and long-range planning
for the fntnre. It is very instructiye5to comnare operational activities
‘and drganizaﬁion during Apollo with those of the present and foreseeablé

future.

1. Defined Goals

The clearly sfafed primary goal of Apollo, to 1nnd a man on the moon
before 1970, made planning and priority assignment unambignousf To have
a definite objéctive and a definite_time limit is a progﬁam'contrdller‘s
-dream. Neither,nf these has been specifically enunciatgd for Shuttle or
any other post-Apollo program; Shifting pridrities coupled with opénéendéd

goals and variable\funding'nill aggravate all future programs..
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2, R¢314Tiﬁe VS, PhaSed Design and Development

In theIApollo pfogram; glthough the objective.was clearly defined, the
timé_cpnstrgint Was'respoﬁSible'fqr many costly chénQés as the whole Agency
learned from'pngéing experience. For Shuttle and other-érogramS3 there can
be a mofe deliberate phased development with cafefu1'§Valuatiqn of alter-
natives, optimiging R & D versus qperatiogal chts, Whilé.some design
_flekibility must'always exist in a complicated prbgram,_deSign‘requirements

can be frozen early and costly changes minimized.

3. Resourcé Utilization

In Appilo,.al} centers were fuiiy'utilized, and alfh@ugﬁAsome duplica-
tion of effdfé an& wasﬁeful acﬁivities“were unavoidable, manpower and facili-
ties Qeré ﬁot idle. Not all compénents of the OMSF.éenters éfe_now fully
utilized and ﬁhgy“héve become very coﬁpétitivé fdr wofk assignpénts and
authority;_'ihié Qemands a strong control by Headquérters af‘a'time when
Héadquartérs‘étaff must be‘reduced; Thg entire Agen;y is suffering con-
traction paiﬂé;v It is al&ays easier to cope with growth, and organizational
éﬁrinkage is aiways traumatic. The inevifableAlag ;n'adjustment to feduced
-fundingiéomplicates thg_underlying problem of transferripg operati&ﬁs from

Apollo to current programs.

4{ »Prggfaﬁ Offices

~ When there was alstep-funqtion rise in.the'number ahd magnitude -of

contracts managed by MSFC early in Agdllo, there was a need for the
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codfdinatién and progrém.visibility afforded By'the Industrial Opera-
tions (latgr‘frogram Management) Directorate. With reduced resources,
that center could not afford this additional management structure. But
what is mofejimportant, without a managément directorate, all progfams,
large and smali, now have direct line acéess:to the center director. At
both MSFC and MSC, the center director shdpld be thexkey‘administrator in
.ensuring acéess'of programs to functional resources. . He is in the best
position.toféffect the necessary trade-offs and to assuré program offices

at Headquarters that priorities are being adequately“cohsidered.

5. The Mixture of Manned and Unmanned Missions

Thé tﬁfeé OMSF centers were overwhelﬁingly concerned with manned

flight programé during:the Apollo period. Now each center has significant
unmannéd space activiﬁies and there is.more interaction witﬁ other NASA
'offices.l‘One éffect of this will be a reduction-in fhe influencé the asﬁro-
ﬁauts as individuals and as a group have had on many design cﬂnsiderations.
Mission:Operations, for instance, must still consider their needs but must
take a more balanced vigw of mission objectives. As MSfC, MSC, and KSC
react more and more with other parts of NASA and manned énd unmanned ex-
pefiments are further mixed, perhaps for their long-range viability these

centers should no longer be designated as OMSF centers.

6. Distinction Between Center Roles

. In Apollo, MSFC was primarily booster oriented and MSC primarily con-

cerned with the manned spacecraft. As noted elsewhere, there has since
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beén a b1ur£ing in the distinction between the activities of the two cen-
ters.'vlf is useful to think of one as outstanding in_lérge hardware
developmentvand_another as extremely competent in mission contro1, to
name only two separate areas. A lack of distinct role identification

weakens both centers.

?. -Dégign Reliébiligy

It has been notedvelsewhere in this report that.in post—Apollo pro-
érams the shift in priorities from performance/gchedule/cqst'towards per-
forﬁance/éost/schédule and even to cost/performance/sqhedule has begun to
take place. This demands aAcomplete ree#aluation of désignAphilosophy as
each program is initiéted. Not only do post-Apollo progréms have a more
‘relaxed schedule restraint; but also‘designe¥s can achievé économy and
weight reduétign througﬁ Broader uncertainty limits énd decreased ;edun—
dancy. This is obviously true in unmanned missions, but is also pogsible
in mén-ratea hardware where experience has developed-confidepce in various
systems. Policy in this regard can be changed more easily than individual

-activities.

8. Complexity of Interfaces

Complicéted as Apollo was, the inferfaces betwéen»the Saturn booster
and the spacecraft were minimal. By comparison, the engine and spacecraft
interfaces in‘fhe Space Shuttle program are much more numerous and complex.
This demands increased communication between centers at the lower le;els of

Project management.
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C. VNASA AS'A:éONTRACTOR
There are ﬁwo reasons why various parts of NASA will find themselves

: acting incréasingly as a contrac;of rather than as the manager of contracts.
.First, other government agencies and private industry ére finding NASA's
capabilifies'ofAuse to them and will seek to use both ifs facilities and
zits‘expertise-in an expandiné range of technical problems. Second, with
tﬁe adoption'bf the lead center management mode, OMSF ﬁas cfeated a more
formal-manager/contractor relationship between the 1ead center_and any
other part of the Agency assigned a.task in the lead ceﬁ;er's program,
This Wiil be an extension of -the program office/funétional directorate
‘reiationships familiar in past prégrams, but with a significant differ-

ence.

1. . External Contractor

NASA in general and OMSF in barﬁicular have acquired vast experience
in managing majpr federal contracts. The Agency'haS'been rightfully
praised for its'ability to work with private corporations on a tremendous
range of deQelopment contracts, and this representé a unique area of ex-
pertise within NASA.

.. The Agenéy hésvalready perforﬁed eséentially as a contractbr in such
areas as the launching of various eafth satellités for others including
the Department of Defense, foreign governments,-énd the communications

industry. Also, basic development work and testing have been done for
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theteircraft indusfry. But:mueﬁ of this has Been secoddery to NASA's
pffneiple concern and has not involved OMSF to any significant extent.

Now itvwill be very advantageous for the Agency not only to agree
to perform cer;ain~taeks-for others, but aggressively to seek out con—‘
tracts from.otﬁers.‘ Thislcan.mean both a much expanded_source of funding -
and an opportunity to diéplay its value to the nation as a technological
resoureeuand as an imaginative and creative_pfoblem sol§er. NASA recog- -
nizes these oppqreunities but ﬁighe not appreciate the inversion of its
eontractual relationship..

The lmmedlate opportunltles for NASA are in the area- of earth re-
- sources. The Agency s services are being sought by the federal Depart-
ments of Interior, Agr;eulture, Transportation, and Hous;ng and Urban
"ADeveloément' and will be soughf further by Coast and GeodeticlSurvey, the
Army Corps of Englneers, F1sh and Wlldlife Service, and the Environmental
Protection Agency. Certalnly prlvate corporations in communlcatlons will
expand demands for satellite launch, possibly to include maintenance and
repair, and many manufacturing companies could benefit from NASA's R & D.

Strong Headquarters leadership is essential in establishing this new
role. A real-transformation of attitudes is required for managers, scien-
tists, and engineers throughout NASA if these expanding possibilities are
to be exploited. 'All must realize that the ;ife of the Agency depends on
performance in tﬁese areas, and.they muet.do.more_than simply respond to

requests; they must create demands for their services. No one outside of
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NASA'can'épbre;iate.the potential of the féchnology éndvmanagement capabil-
ity in ﬁhe Agency. Very few can imagine where NASA might be of service.
it is not enough to say, “we are willing and able." '&ASAlmuéf,invest time
" and energy in identifying which of its capabilities might Benefit othérs
and what prqbléms in both the private and public domains,might be amenable
| to solution‘thrbugh NASA expertise. Furthermore, NASA~personn¢1 must real-
izevthat theéé are réspgctable pursuits and that accompIishmenfs in non-

space abplications of technology will be appreciated and fewarded.

2. 1Internal Contractor

The legd center management modevcreates a different kind of contractor
, _relationship.: In the Apollo prégram, each OMSF center”responded to the
directivesiof the Headquérters program office, and liﬁe‘aﬁthority was un-
ambiguous. Horizontal‘rélationships between progrém management and func-

~ tional Aireétdrafes operated principally within one center or another.

With MSC now lead center in the Space Shuttle program, another center such
as MSFC when working on thaf program is operating esséntially as a con-
tractor to ﬁSC!S Shuttle Program Office. Each center working on some part .
of Shuttle will have a Shuttle Pfogram Office through.which entree to its-
functional difec;orates is controlled or monitored."Whether that office
actually has éuthority through controi of funds or ié simply a liaison
-offiée, whether it acts as maﬁager'or residept clearing house will depend
-on the control Headquarteré exerts oﬁ its lead center and on the personal

style of each manager. New stresses will undoubtedly be generated. This
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coh#fgctor'rélafionshié_ﬁifh anoﬁher center may in fact be a gfeat advan-
tage in the control of the program, but it introduces ﬁew-inStitutional
relatioﬁships within OMSF and requires some revision in the attitudes of
bo;h management and technicél personnel, The whole question pf lead

center role is dealt with in Section III of this report.

D. OﬁSF MANfOWER UTILIZATION

We believe that the field cenﬁers_ﬁave bééome-less flexiblé‘ahd
respénéive to organizational and programmatic needs for fwo reasons. The
first ié the proliferation of middle-management positioﬁs; The second is
the prétéction by some managers‘of the nﬁmber'of manpbwer spaces allocated

to their work units. The:efore, we strongly recommend that a manpower

advisory gouncil composed §f top field center personnel be established to
facilitéte ghe'shifting of manpower resources whep and where needed. This
is, of course, congruént with our recommendation-for stfategic organiza-
tional analysis. .We are aware of the Civil Service problems entailed in
such é reccﬁmendatiqn, But we are hopeful that NASA and the Civil Service

Commission can cooperate to make the system more flexible and respounsive.

1. Management Positions -

The proliferation of management positions often results when an ind1-
vidual in a technical job can be rewarded further only if he is given a
" .supervisory position.. As a consequence, he may be given a grade for

supervision by having sometimes as few as three people reporting to him.
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The establiéﬁmenflof these sﬁall departﬁgnts and "shopS":bften leads to

an increaéihg fragmentation‘and rigidity within a field center. To h#ve

a small work unit ‘the "supervisbr" needs hié»own secretary, his own mail
symbol,'his‘dwﬂ'ébst'éode? etc. All'this'mAkes thé shift of human're-
sources more difficult, impeding organizatiohalvflexibiiity and- adapt-
ability. The~#dministrativelexpense of maintaining these fragmented work -
units often cannot be justified. ‘Unfo;tunately,'there is the natural
tehdency to prdtect and maintain thé work unit even after it has outlived

-its usefulness.

.2.‘ Manpower Sgaées-

The‘secona-impediménf fo orgéniiationalfflexibility is the high valué
placed on "ménpower spaces." The individual work unit's "weglth" af any
vlevel‘in tﬁé_organization_is too ofﬁen‘measured.by the number of manpower »
spaces ailpca;ed to it, ;ega;dless of expertise, need;borvpriorify. As
one NASA manager remarked? "Manpower spaces are like a péasant owning
chickens:- ifvyou éwn more than the next guy you.are better off;" Efforts
to promote flexibility, rotation of personnei, and integration of work
‘units are somefimes defeaﬁed because supervisors are reluctant to relin-
quish thesg spaces. Often the spaces themsglvesiappgar to be more impor-
tant than the individuals occupying them. This problem is most serious
Wﬁen a man who is not being fully utilized or who is unhappy with his role

within his assigned work unit cannot get a release, even when another unit

or office desperately needs his services.
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o E CONTRACT INTEcﬁATIoN FOR SHUTTLE-

One aspgcﬁ of the recent contract awafds in the SpaéefShuttle pro-
éram has_botﬁered this reseérch team and that is that the prime contractor
for the progrAm has Eeen-awarded élso the contract for téchnical integra-

- tion of gll gfforts{ We hasten to note that no one interviewed by us has
‘eipressed the same misgivings even in response t§ direct questioné about'v
,éhe matfer. Still, the potenfial for inherent conflicf of interest must
be noted. - |

‘The'argumen;s ére strong in favor of having the lgrge prime contractor

t_reSpqnsiblg:for ;;acking.progress of its own efforts and those éf its sub- -
-coptraétbrs. 1Ih the Space Shuttle program this will be a tremendous task.
The maﬁpowér'réquired for this alone wili be beyoﬁd the civil service man-
powér either desired by“NASA 6r alloﬁable at this time. An alternative to
‘making the prime contractqf.the technical integratibn contractor would.havé
been to bring in.anbther company whdse sole responsibility woﬁld be tech~
f.nical integfatién. This woﬁld undoubtedly be wasteful,'introducing much
.dpplication of effort. V(It might be similar to the Bbeing TIE. contract in
Apollo which was not altogether_successfql.)

T A strong cautionary note must be éounded at this_time;. There must be
a clear'distinétion between technical integration and managerial control.
integrafion. While it is reasonable thai the prime contractor should assume
‘;ide requgsibility as technical integrator, NASA itself, presumably_;hrough

its lead center for the program, must maintain full and in-depth control of



- 69 -

all aspects of thé pfogram through its own management and control re-
sources. |

NASA's Apollo experience has made it fuily capable of such manage-
ment control, and experience has shdwn that only 1iﬁited réépoﬁsibilitf'
should be delegatéd’outside the Agency.  If MSC's cdrrent.manpower is not
. greaf enough to perform.this function adequately, then-its ménagement
‘offices must.bé aﬁgmented by transfers from other pafts of OMSF whose
in-hoﬁse capability is surgly adeﬁuate to the task. NASA's technical
caéabiiity is generally acknowledged. Its ﬁanagement expertise is_qpﬁ

" always appreciaced,'>



