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ABSTRACT 

Research Performed by William P. Neal 

Under the Supervision of Dr.   R.  L.  Street 

This paper is intended to  explore major problem areas  in the imple- 

mentation of a professional,  all-volunteer army from the standpoint of 

the maintenance environment.     In addition,   several brief conclusions  are 

presented of the benefits to the Department of the Army should a modern, 

professional maintenance force be successfully created. 

Examination of nasic psychological and managerial philosophy reveal- 

ed that the organizational  structure of the Axiny and motivational factors 

of personnel are  sources  of a  great many problems  the Army  is   '«ncounter- 

ir.g in personnel satisfaction,  perfonnance,  and  retention. 

Due to the complexity of the subject matter involved,  no detai-L.n 

solutions to the many perplexing problems are offered.     Rather,   some 

suggestions are offered,   some conclusions are drawn,   and some possible 

benefits are mentioned.     The paper is intended to be an overview,  and a 

great deal of precise study in the various areas mentioned within is 

needed. 
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CHAPTER 1 

INTRODUCTION 

VOLAR, the new all-volunteer army concept, in conjunction with 

higher pay and incentives for increasing voluntary enlistments and re- 

tention rates, will result in far greater numbers of career orientated 

enlisted personnel in the Army. These new plans will have a broad impact 

on today's army. Changes in the organizational structure from the top to 

to the bottom, elimination of some degrading duties and harassment, re- 

evaluation of the relationship between officers and enlisted personnel, 

and greater promotional opportunitios are some of the effects a profes- 

sional all-volunteer army will have. The purpose of this paper is to in- 

vestigate, using basic psychological and management principles, some 

major factors dictating needed changes in the Army structure, from the 

standpoint of maintenance.  Some recommendations for change are also 

suggested, and resulting benefits to the Army ire discussed. 

Practically all texts and instructions written concerning design for 

maintainability stress the lack of skilled maintenance personnel in the 

lower echelon repair areas. Little more than preventativc type mainten- 

ance is performed at the company level due to the type of personnel en- 

countered, and the lack of skilleJ career orientated individuals.  Equip- 

ment is being designed with this view of first level maintenance in mind. 

Consider the typical maintenance technician described in AMC Pamphlet 

7u6-13l, Maintainability Guide for Design (1970). According to this Amy 
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docvwi'nt, the nnny maintenance tochnician should not bo requir^i to: (a/ 

road at higher than tho ninth grade reading level; (b) porrorm arith- 

metic calculations, even simple addition and subtraction; (c) consolidate 

or integrate information from multiple sources; (d) collect, process, or 

ivport any unnecessary or complicated data; (e) post data from one form 

to anotner or keep any permanent records. 

With this view of the' maintenance technician in mind, it is little 

wonder the maintainability engineer is required to design for a great 

amount of redundancy, provide for high modularization, and include some- 

times excessive built-in tost equipment. All this may result in much 

higher system costs. The new enlistment concept can have broad impact 

on system m3intenance and design for maintainability, since acceptance 

standards for maintenance technicians can be increased as the military job 

begins to more closely resemble the civilian job. Several areas of impact 

are discussed below, and these suggest further investigation. 

If a large number of the higher ability group of available VOLAR 

personnel are injected into the maintenance area, it would be possible 

to restructure the preseat army maintenance system from four to threp 

levels, with greater emphasis on the lower levels. This may in fact be 

necessary, as sufficient maintenance personnel may not be induced into 

the army system to man four levels of maintenance. There could be more 

reliance on civilian wor'<er^, but there are some dangers in this. 

In order to provide sufficient incentive to the organizational main- 

tenance man to make him want such a career, more recponsibility will have 

to be placed with him. As he progresses, he will be bettor trainel and 

have greater skills, hence present company level and organizational main- 

tenance allocations would offer little challenge to auch a person. Higher 

iMXM&a . 
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levels rn.i r-.oro cnallon[jing mnint(!nance activitins should, thorofor--, o< 

placo»i in tho lower repair echelons in order to present sufficient iif- 

ficulty, responsibility, and diversification to all .-naintenanco personnel 

ani to prevent, as much as possible, borefiom of pr-rsonnel. 

With increased diagnostic and repair skills and facilities in the 

lower levels of maintenance, there would be an impact on maintainaoiltty 

design and repair parts policy.  For instance, wich higher mainu-nanc^ 

skills in the field, there would exist the possibility of field repair 

of larger or more expensive modules of a particular system, resulting in 

t,he elimination or reduction of the requirement for providing spares for 

all modules of the system. New systems could be designed from the maint- 

ainability point of view to incorporate the greater repair capability in 

the first levels of maintenance. System availability would be affpcted 

by the broader first le ;el repair activities. Practically all aspects 

of mean time to repair would be affected. Administrative, logistics., ana 

transit times and delays could be reduced, and actual repair time would 

also be affected. The result is a reduction of total down time, thus in- 

creasing availability. Kore skilled personnel and sophisticated tech- 

niques would also affect reliability and parameters such as operational 

readiness. 

Considerations for the implementation of a professional mainten- 

ance force are developed in following chapters. However, Chapter II is 

a survey of the literature concerning VOLAR. There have been only limit- 

ed materials of an unclassified nature concerning detailed aspects of 

implementation, but brief mention of some of the more interesting pub- 

lications is made. 

Succossful creation of an all-volunteer army will depend on the 
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'a-.ny's ability 10  gcnoraU-! ^rnatt>r internst and satini'action amonf; tnr 

oi'ficor aihl ■•'nl.istod ranks, as this is the key to retention. Th" prob- 

lem of retention is examined in Chapter 111, ^'ith empnasis on the maint- 

enance technician. 

In Chapter IV, needed changes in the organizational structure of 

the Army are discussed, as these are required for the solution of other 

obstacles. 

Potential benefits to the Armji, should the implementation of a pro- 

fessional maintenance force be successful, are enormous. A ditcussion 

of some of these benefits is coatained in Chapter V. 

The concluding chapter, Chapter VI, contains a brief summary of 

conclusions reached in previous chapters. Also, some areas for further 

study and research are recommended. 
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CHAPTER U 

LITERATURE SURVEY 

Although VOLAR h^s befn highly publicized and has gnnoratea a great 

deal of controvfirsy and attention,  there has been surprisingly little 

data published concerning it's overall benefits and effects on the modem 

Array,     iufort thus far ha.' been directed toward the more inunediate prob- 

lems of budgeting, planning,  and  the rapid creation of inducements for a 

larger number of volunteers,   and needed changes to improve the  imago of 

the Army.    There has also been considerable atten'.ion to the subject of 

whether ov not VOLAR is even possible.    It is a.1 most certain the Army hap 

many plans rad long range objectives thpt rerviin classified,   but due to 

the nature of this paper any classified dota or information is purposely 

neglected.    To the author's knowledge, there have been no publirSri re- 

ports dealing with VOLAR as regards to maintenance.    There have been, 

however,  some reports dealing with VOLAR in general, and work within the 

Department of the Army is continuing. 

Study PROVIDE (Project Volunteer in Defense of the Nation)  has cat- 

alogued several hundred suggestions for change in the Army that might 

have some influence in making army life more attractive,  and which pre- 

sumably would increase the  rate of volunteering for service   (Lindsay, 

1971)•    Tho^o suggestions were provided from personnel throughout the 

Army,  but experiimntal verification of presumed results would be diffi- 

cult.    Ideally, from the standpoint of unambiguous measurement of effects, 
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it would bo dosiroble to intro<iucn tht?3P changes aystomatically into the 

military ayjtem and to nvaluato thoir offoots using experimental and con- 

trol groups. However, such pxporimentation is very time consuming, so 

some shortcut is necossary in onior to meet required deadlines for imple- 

mentation of an all-volunteer force. 

The Special Assistant for the Modem Voluntof.T Army (SAMVA) i£ ad- 

dressing the problem of change with a twofold approach: by fostering 

many innovative changes at several field installations and making pre- 

liminary e/aluations; and, by evaluating broad, generic ct.anges object- 

ively from the standpoint of their probable effects on at'/rtcting and 

holding acceptable personnel in military service. This approach is lim- 

ited, in scale and scope and is closely related to conditions at the in- 

stallation at which the change takes place, hence caution must oe csed in 

attempting to generalize the results. 

SAMVA and study PROVIDE conclude that of prime importaii^e in ohe 

success of an all-volunteer army is the percieved job importance of in- 

dividual soldier.':, and fulfillment of self esteem. A recent stuiy of 

VJest Point graduates made to gather information on the importance that 

the graduates attach to various job characteristics tends to support this 

conclusion (Butler, 1971). 

In the West Point study, the rank order of the relative importance 

wnich officers attach to job characteristics was investigates. Their 

rank order, fro-.i most to least important, for the more important ones 

were as follows: 

1. Interesting rfork. 

I.    Chance for advancement. 

3. Opportunity to realize one's maximum potential. 

.. . 
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!,. Participating in decisions involving own future. 

5. Fair evaluation of performance. 

6. Freedom to do a job in the best way. 

7. Amount of personal responsibility. 

8. Overall policies of the organization toward employees. 

9. Opportunity to be a leader. 

10. Pay. 

11. Personal freedom in expression of opinions and individual 

behavior. 

12. Lack of family separation. 

13. Steady work. 

III. Opportunity to develop 33 a well rounied individual. 

15. Ability to use own major technical skills. 

16. Opportunity to attend further formal civilian schooling. 

17. Retirement plan. 

lb. Chance for training and learning on the job. 

19. Good interpersonal relationships with peers. 

20. Medical plan and other fringe benefits. 

21. Highly respected job. 

22. Good interpersonal relationships with superiors and subord- 

inates. 

The principal difference between the West Point study and a similar 

one directed toward enlisted personnel is that pay and the policies of 

the organization towaid employees would probably be ranked nearer the top 

in the latter case. This difference would not be surprising considering 

the much lower relative pay scales of enlisted grades and the historical 

classification of enlisted grades as second class when compared to the 
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oiTicor corps. Both of thoan rtiffor^ncoa aro boinc oliminat^l ur r^iuc'' 

wiih Lhc; implementation of VOLAH, and pny studios mad*» of thn onlist^d 

grades would not reflect these important changes. For this rrason, l'w- 

V.'^st Point study is pertinent to this paper, oven though it was dir^ctH 

on Ly toward the officer corps.  Stunies of this nature are usually lin-c- 

te ! toward officers, and tdero inay be a tendency to relate items such as 

those listed with officers only. However, as will be shown in Chapter 

III, this in not the case. 

Another area that has been investigated and is an important basic 

consi deration for this paper is the quality of volunteer enlistments. A 

summary of some of these reports is contained in a recent issue of 

Cor.r.ar.dprs Digest (Sept. lli, 1972). For Fiscal Year 1972, high school 

graduates accounted for seventy percent of enlistments, comparei with 

sixty-seven percent the previous year. A favorable quality level of 

tnose who enlisted tiiis past year has been demonstrated by their mental 

test scores. Taole 1 on the following page shows the mental test scores 

of this year's volunteers, as comparei to the nation's non-college pop- 

ulation. In Table 1, the highest mental group is group one. An import- 

ant factor not considered in these test scores is what effect the lack of 

a draft environment will have in the future. 

There have been reports of an unclassified nature dealing with the 

budget costs of the volunteer Army (for example, Commanders i3igest, Sept. 

11,, 1972, and Feb. Ö, 1973; also Canby, lc;7o). Those reports, however, 

fail to consider the cost savings of having a more professionalized army. 

Although there are substantial costs related to VOLAR, a largo portion, 

if not all, of these costs would be offset by more efficient operations. 

Futhcrmore, there are insufficient data sovcoa available in the Army 

j ,  
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MraiTAL Ü.'IOUPS NON-COLLl'XiE 
(AFQ TSST) POPUUT1ÜN,  HGF. 19-21 

AUCV?. 
I & II 25^ 

«MUSTH'sNTS 

3W 

kVFAlAGK 111 39% m 

di'.LOW 
AVEiiAGE IV 26^ 17^ 

NOT 
5LIGIBLJ 

TOTAL 

10% 

100% 

0% 

im% 

TABLE 1.    Mental test   sec 'es of male  enlistments,  for 
FY 1972,  compared t*. non-college population. 

for evaiuation oi  the true cost  including any savings.    For this  reason, 

these existing reports were found to be of little value for use  in th;.s 

paper. 



CHAPTF.R 111 

RRTI^TION 

Since tio inception of an a11-volunteer army, thpro haa born con- 

sidorable effort devoted to the problem of personnel retention. This 

is justifiablo, since the success of a professional volunteer army 

depends upon the retention of well trainee, cAperiencod personnel.  P,m~ 

phasis thus far has been in higher military pay scales, increased fringe 

benefits, and better off-duty living conditions. Reasons for forcing 

rapid changes in these areas stem a great deal from a study by the Cor- 

diner Committee of incentives for a military career, which rosulöed in 

Congressional adoption of the Military lay Act of 1950 (Falk, 1966). 

Subsequent pay acts have followed in recent years. 

The Cordiner Commiotee report concluded that after an initial term 

of service, a person could expect higher net pay in a starting civilian 

position than he would receive in the military; that due to significant 

increases in fringe benefits for th? private sector, the military no 

longer had an advantage in this area; that civilian personnel working side 

by side with military specialists received far better pay in remote geo- 

graphical areas than their military counterparts; that opportunities for 

advancement in the officer and enlisted career field? were severely re- 

stricted and it was difficult for younger technicians to advance; ani 

that military housing was sub-standard. 

Significant improvements have been made in the military since the 
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Corlin^r roport.    from a  tokon allovranco of $21 a month in  th" yr-ar;, of 

the second world war,  the pay of tho lowest onlistod man today is  '.yj?. 

Couplrd with the dramatic increase in military pay,  there  have been  ;;aina 

in the areas of race relations,  quality of military recruitinf,  civiiian- 

izin^ military jobs previously used   for harasem^nt and  "character build- 

in,;," ar/i provision of bettor housinn  for officers,  enlisted  nvn,  and 

iheir families.    During the past  four years,  construction has  included 

3L,d30 family housing units,   122,185 barracks spaces,  and 6,983 bachelor 

officers'   quarters at a cost of over $1.5 billion  (Commanders Direst, 

ly73).    Despite these improvements,   the rate of reenlistments continues 

to be a major problem.    Although military base pay has increased by h'- 

percent since 1962,  reenlistments have dropped 3^ percent   (Logistics han- 

agement Center,   1971).    Vietnam is not considered to be the only cause 

of the lack of response to  improvements in "ülitary life.    Two famous 

concepts in human motivation help to explain the lack of response to the 

current methods of improvement;   the first being Maslow's Need Hierarchy, 

and the second,  Herzberg's Kotivation-Kygiene Theory. 

A motivational  scheme well  known to psychologists; is  that of A.   H. 

Maslow published in 195^1  (Crutchfield,  1969).    He visual!:;, d   five inter- 

related levels of needs,  and stressed that a  lower need must be satis- 

fied before the next higher one could emerge.    Those five need hierarchys 

as Maslow perceived them are: 

1. Psysiological Needs—needs for food, water,   rest,  exorcise, 

and shelter. 

2. Safety Needs—needs for protection against d.-nger, threat, 

and deprivation. This includes a need for security in em- 

ployment without favoritism,  discrimination,  or unpredic- 
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tabln 3up>Tiors. 

3. Social Noels—needs for belonging, for association, for 

accrptancp by his fellows, for giving and receiving friend- 

ship and love. 

h.  "goistic Keeds—ne»Ms for self-confidence, independence, 

achievement, competence, knowledge, status, recognition, 

appreciation, and respect of his fellcws. 

5. Self-Fulfillment Needs—needs for realizing one's poten- 

tialities, for continued self-development, and for being 

creative. 

An important fact must be considered in Mallow's need hierarchy when 

it is used in the analysis of human behavior. The fact, that a particular 

level is satisfied is not, an indicator of what a person's behavior -.Jill 

be. If a man is acutely hungry, tho lack of food has a profound effect 

on his behavior. His hunger is thus a strong motivator. When his nefd 

for food is satisfied, this satisfied need is no longer an appreciable 

motivator of his behavior. Needs at the next level then begin to dom- 

inate his behavior. 

Thus far, effort to improve military life has been directed toward 

meeting the first two Isvexs of the need hierarchy. Obviously, the big- 

gest advantage to the military complex would be the e.icouragement of the 

egoistic and self-fulfillment needs. Egoistic needs are of the great- 

est siijnificance to the individual and the military, but do not appear 

in tiny loticable degree until physiological, safety, and social needs 

are reasonably satisfied. Formal social interaction, especially in the 

enlisted ranks is not given proper consideration for satisfaction , As 

a consequence, those in the lower enlisted ranks bocomo resistant, antag- 
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onislic, ar. 1 uncooporaLiv^.  ^^oistic no-Ms aro raroly fully Gatisfi',fl, 

howov^r, '1u^ to tho laclc of static noals in this ama of hvvnan dosirf. 

Novor tlic less, opportunities ior at least partial satisfaction must be 

present.  The opportunity for any measurable satijfaction for all low 

i-inkin^ enlisted personnel is lacking in the military structure of the 

resent.  The low rate of retention, in Kaslow's concept is not the 'lis- 

;a-.i sfaction as much as the absence of satisfaction of basic social and 

egoistic needs. 

Correlation of Maslow's need hierarchy with the results of the West 

Point study mentioned in Chapter n is obvious. Lack of opportunity for 

satisfaction of the factors deemed important to the graduates is a prime 

cause of x'esignation after completion of a minimum tour of duty.  Import- 

ant to be remembered is that Maslow's need hierarchy is valid for all 

personnel in the Army, and not just for those in the officer ranks. 

Lacrc of satisfaction, instead of dissatisfaction, as a cause of low 

retention rates is further substantiated in Herzberg's Hoti\3tion-Hyt:;ienc 

Theory (Niclander, 1969). Herzberg's motivational theory provides a 

reasonably accurate prediction of trends and effects of specific actions 

and policies directed toward the stimulation of personnel motivation. 

In his theory, Herzberg presumed that there is a dual nature in man's 

behavior:  the animal need to avoid pain and a human need to grow psy- 

chologically. By experimentation with employee groups, Herzberg found 

employee attitudes fell into two broad categories. One concerned the 

environment in which the job was performed, such as working conditions, 

supervision, management policies, interpersonal relationships, effects 

on personal life, job security, and salary. This category was labeled 

"hygiene" factors, since omployres' feelings of job dissatisfaction 

iiiiiniiüiiiiiiM MiiiiiiüiHli i—      



21 

coi^noil to bo a consequenoo of low oj^portunities in those aroaa. Tho 

other catcgoiy had to do with factors concominf; the job itself, sucn as 

intorcst in tho work, successful perfonnance, due recognition, and a 1- 

vanccmont. This second category was thus labeled "motivatoi-s, " as an- 

nloyees attributed their goo.' feelings about the job and their principal 

incentives to superior perfonnanco to satisfaction of these factors. 

3vidence supports Her?berg's conclusion that employees' attitudes do 

not follow a simple continuum from dissatisfaction to satisfaction. 

Dull vrorK coupled with good working conditions is likely to make an em- 

ployee lack enthusiasm for his job, but does not necessarily mean he 

will become actively dissatisfied with it. On the other hand, dissatis- 

faction due to poor working conditions can often be overcome with due 

recognition of superior performance and stimulating work. Deterioration 

of job satisfaction does not lead to job dissatisfaction, but simply a 

lack of satisfaction. Improvements in hygiene factors alone nay reduce 

dissatisfaction but does not generate active satisfaction. Motivators 

provoke employees to greater effort and superior performance, but neither 

motivators nor hygiene factors considered alone can produce an employee 

entirely happy and effective in his work. 

Hygiene factors provide a base on which motivating factors can build 

active job satisfaction, but their influence in producing satisfaction 

is either neutral or negative, but not positive, r'or this reasor, the 

motivating factors are more important if active satisfaction is tho goal. 

"Apparently," Herzberg concluded, "the feeling of grovrth in stature and 

responsibility is still the most exciting thing that can happen to some- 

one in our society" (Bymside, 1971). The Army, therefore, must give 

considerable attention to these motivating factors. 
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Gorrvlation oi' the attituiins of military personnel with ilnrzoorj;'J 

theory can be founä in a Bureau of Naval Personnel report publiaho'l in 

1966 (ByiTisido, 1^71). One purposo of the report, which in similnr to 

the .'.'est Point study, was to ascertain the principal, common factors 

that influenced Navy officers in their decision to resign. Taole 2 snows 

a listing of the reasons for resignation in a motivation-hygiene context,. 

An Important point that emerges from Table 2 is that nine out of the ten 

highest related factors fall within the motivator classification. The 

survey concerned itself entirely with officers, as, unfortunately, most 

surveys of this type do; however, it is not expected that a similar study 

of the enlisted ranks would yield significantly different results. 

Both Kaslow's Need Hierarchy and Herzberg's Motivation-Hygiene 

Theory support the same general conclusions as to the reason for the lack 

of response to current incentive programs initiated by the Congress and 

Department of Defense designed to increase retention. Lack of interest 

in the work, lack of due recognition and advancement, lack of indepen- 

dence in the work environment, lack of free association, and lack of con- 

tinued self development are among the principal reasons for low reten- 

tion, especially among the lower enlisted ranks. It is significant that 

the theories developed by Maslow and Herzberg are equally applicable for 

the lowe. t grade in the enlisted ranks. In recent years, civilian man- 

agers have demonstrated greater acceptance of the theories. Tne military 

has now begun to use the principles in the development of officers, but 

thus far application to enlisted men has been lacking. More general 

acceptance of these theories throughout all levels of the military hie- 

rarchy is necessary for increased retention. 

An acute problem to the military is the retention of skilled, highly 
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MOTIVATORS 

AchievcmenL 
■:;Cliallonco of Civilian competition 
•^Civilian opportunity 

Recognition 
«Lack of recognition 

Work Itself 
•K-Fjccocsivo sea duty 
•^Unsatisfactory superior officers 
«Poor use of skills 
«itestriction of self-expression 
Work not worthwhile 
Uninteresting duty 
Demands of. work 

Growth and Advancement 
«Limited possibility of promotion 
«Slow rate of promotion 
Lack of educational opportunities 

HYGIEK«: 

Working Conditions 
Dislike of Mavy 
Desire to live in a particular area 

Salary 
«Insufficient pay 
Inadequate housing 

Status 
Decrease in prestige 

Security 
Instability of Service career 
Mo iical care 
Reduced benefits 

TABLE 2.    Reasons for resignation in a motivation- 
hygiene context. 

(«)  indicates items moat influential in decision to resign 

—  



trainod loainfconance technicians at all levels of repair echelon:;. Tn" 

expense of a continual high turnover of maintenance personnel is an i:n- 

snonso burden to the military. Of all formal technical training, between 

1)0 and 90 percent consists of initial instruction given to enlisted per- 

sonnel after completion of their basic military training. Although 

skilled positions account for less than half the enlisted strength, they 

require a much higher proportion of training costs, as those with the 

longest training time exhibit the lowest retention at tlie end of the 

first term of enlistment. Approximately half of the enlisted personnel 

arc on their first enlistment, and a large number of the remaining half 

serve as instructors (Falk, 1966). Those engaged in training or in- 

struction are not productive in the material sense. 

The above figures reflect large expenditures required of the Depart- 

ment of Defense for continual training requirements, and indicate r, poor 

cost to benefit ratio received directly by the military. Of course, 

there are considerable national assets that accrue from the military 

training effort, as it provides a wide technical base from which industry 

in the private sector can draw upon for manpower requirements. However, 

with the prevailing anti-military mood of the Congress, and the nega- 

tive attitudes of large numbers of the new generation electorate, it is 

nighly doubtful that the military can continue to support such as expen- 

sive training effort. More emphasis upon on the job training would re- 

lieve much of the pressure, and at the same time would provide greater 

opportunities for the motivational drives mentioned by Haslow and Hera- 

berg. By using on the job training for first, term enlistments, more 

persons would be on a productive basis, and higher training costs could 

bo reserved for those expressing a desire for a military career. This 

. _ __».   _^__-____. ...  AAfcJiMiLt^,  
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loo wouli not. ^o uncontostaii, aa consiiiorablc opposition would likely 

develop if the outflow of slcillcd porsonnol from the Services wer« to bo 

substantially curtailed. 

The Army, as well as the other services, must find new, innovative 

programs to stimulate and motivate skilled maintenance technicians. Many 

of the changes needed to correct the problems of low retention ano lack 

of satisfaction of the motivator type needs can bo found in Maslow's and 

Hersberg's theories, although admittedly, the mechanisms of change will 

be complex and difficult to conceive and implement. 

Standardization of work procedures is a source of many of the prob- 

lems of motivation. Civilian industry, especially in the auto assembly 

lino, have found that the youth of today will not, tolerate a highly stan- 

dardized work environment. Auto workers form one of the highest paid 

labor forces in the world, but are among the highest in turnover, ao- 

sentocism and dissatisfaction, and the quality of workmanship does not. 

measure up to past standards. The auto industry has begun experimenting 

with alternate methods of production to relieve the boredom of the as- 

sembly worker, like the team assembly concept recently developed by Saab 

of Sweden. The consequences cf high standardization that are now surf- 

acing in the civilian sector are also being experienced by the military. 

Lack of interest, lack of recognition, lack of independence and lack of 

self development, are among the results of high job standardization. The 

Army, in it's military j.'i classifications (KOS) and maintenance task al- 

locations, should permit greater flexibility, provide for a broader job 

base, and allow for more varied job experiences and development of skills 

outside the classroom. Allowing the maintenance technician the discretion 

of repair based on his own percieved ability would result in providing 
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nroator rosponaibilitios,  recognition,   self dcvelopmont,  and  job ni.lnr.p- 

ment. 

Assicjrunont oi" personnel outsidn thoir skill spocialtins is a r-cur- 

ring  source of personnel dissatisfaction and resentment.    This problem 

is not,  however,   completely the fault of the military.    Congressional 

attitude and  actions have historicly emphasized the placement,  whenever 

possible,  of civilian workers in military job authorizations,   and as a 

result,  many military maintenance personnel returning from overseas do 

not have an available slot in the continental United States.    As a  spec- 

ific example,  Hawk and Hercules missile maintenance personnel returning 

to the continental United States have a very limited assignment poten- 

tial.due to civilianization of their slots, with the principal remaining 

opportunities being in the recruiting or teaching areas (Moss,  1965j. 

They do have another choice;  they can elect to leave the military and 

accept a civilian job in their area of interest, which, unfortunately, 

many choose to do.    One civilian organization reported that 93 percent 

of their approximately 15,000 field representatives were from the mili- 

tary services   (Koss,  1965).    If an all volunteer army is to succeed,  the 

practice of civilianization must be revised,  because a professional mil- 

itary maintenance force is essential for the support of a professional 

volunteer military force.    Another complication resulting from heavy civ- 

ilianization is  the reduction in opportunities for advancement,  particul- 

arly for maintenance technicians. 

Opportunities for advancement,  (.-specially /•-.' enlisted maintenance 

personnel,  is another principal source of poor motivation.    After comple- 

tion of initial training in a specific skill area, maintenance personnel 

usually progress to the rank nf S-i} in the specialist grades rather eas- 

ytteltBliit/gtt^httwi-ni ■.;.-„IIII , -iv ,, -i — -JüBBt 
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ily.    Those in hi^lur skill lovols such as olectronics or miasiln maint- 

enance oftnn i'cccivo initial assignmcnb to an K-S organizational slot. 

However,  opportunities for advancement beyond  S-6 is very limited,  and 

iuo to the rigid separation between officer and enlisted ranks,  chanc^s 

for assignment to a position of high responsibility and challenge is 

practically nonexistent.    Those in the officer ranks expnrienc^ sr.ilar 

difficulties if the inherent ambition is to  remain in the maintenance 

environment. 

Personnel who wish to specialize in maintenance find promotional 

opportunities beyond one or two grades restricted due to the lack of an 

existing rank structure designed for maintenance support personnel,  and 

tailored to allow for maintenance managers in the higher rank structure. 

Since maintenance slots are often assigned within operational army units, 

higher ranks are usually reserved for  command personnel.    The situation 

is synonymous with maintenance personnel in civilian industry being view- 

ed as overhead,  and higher responsibility positions being reserved  for 

those engaged  in production.    An imaginative solution to the problem of 

advancement potential for maintenance personnel would be the establish- 

ment of an Army Maintenance Corps, which would have it's own rank struc- 

ture and be responsible for all army owned equipment maintenance and re- 

lated support. 

Recognition of the motivational type  factors in human behavior,  put 

forth by Maslow and Herzberg, will result in many new innovations direc- 

ted toward both officer and enlisted ranks.    However,  a major obstacle 

to overcome in the implementation of these new programs is the hierarch- 

ial structure of the armed forces.    Programs developed to improve the 

motivating factors discussed above may well be in direct conflict with 
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cotrenand policy.     For this reason,  organizational chango in thn srrvicM, 

sometimes drastic,  seems inevitable.    A discussion of orcanizational 

structure, and needed change,   is presented  in Chapter IV of this  report. 
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CHAPTER IV 

ORGANIZATIONAL POLiCISS 

Probably one of the most dramatic changes in human behavior hav  oc- 

cured within the la^t decade;  individuals of  every description are driv- 

ing for more influence and participation in organizations and programs 

that affect their lives.    People today refuse to follow like sher-p to 

the whims of those in power,  they demand participation.    The oldest auto- 

cratic structure in the world,   the Roman Catholic Church,  has used a  rig- 

id authoritarian form of governance for hundreds of years, with only 

minor internal resistance,  but is now facing strong resistance and world- 

wide demands for a more responsive, participative form of organization. 

In the ghetto,  poverty stricken, poorly educated blacks refuse the guid- 

ance of the expert sociologist and insist on more control over thoir own 

lives.    These trends  :JV behavior are a direct result of rapid advances 

in technology the last three decades, which have resulted in substantial 

increases in communication and public awareness.    The Army,  as well as 

the other services,  will not escape similar increased  internal resis- 

tance,  unless innovative changes in the organizational structure takes 

place that will allow more participation on the part of lower ranking 

officer and enlisted personnel. 

To a degree, the formal organizational structure of an organization 

is determined by the way higher management percieves the man at the bot- 

tom.    Unfortunately,  the Army's organizational structure.,  as viewed from 

29 
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Ihv  ballot, was concievcd with what ij now out.latcfi arri  tncorrncl   i i  a:". 

of tho nature of the worker  (low rankini; pnrsorinol in military;,   but   '-w 

to tho size anil complexity of tho Army,  any significant chan(;o will br 

difficult and time consuming.    Howevr-r difficult,  change can,  in'lee i must, 

tarce place.    Many new innovative managerial  theories have surfac'i  in 

the past several years,  perhaps the most  famous  and   of  greatest  impact 

being that proposed by Douglas McGregor (I960).    McGregor's theory as to 

the relationship between management and the worker is well known as 

"Theory X" and  "Theory Y." 

In the older,  n.ore conventional form of organization structure, 

McGregor develops the management-worker relationship as Theory X, which 

he describes as: 

1. Management is responsible for organizing tho elements of 

pi ""ductive enterprise—money,  materials,   equipment, people, 

in the interest oi  economic ends. 

2. With respect t t people, this is a process of directing their 

efforts, motivating them, controlling their actions, mo ^fy- 

ing th'-.ir behavior to fit the needs of the organization. 

3. Without this active intervention by management,  p^opL-- 

woul^   be passive,  oven resistant,   to organizational needti. 

They must therefore be persuaded,   rewarded,  punished,  con- 

trolled,  their activities must be directed.    This  is man- 

agement's task.     It can be suiimed up by saying that manage- 

ment consists uf getting things done through people. 

h.    The average man is by nature indolent,  he works as little 

as possible. 

5.    Ho lacks ambition, dislikes responsibility, prefers to be 

*At^^..-.'..-. i..,.^^  _,    ^:,.. ttrifhug-rvM^-^- . -    :--.fc-     1.. 
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l^i rathnr than ho  the loaior. 

6. Wo  is inhftvntly self-centered, indifferent to organiza- 

tional needs. 

7. He is 'uy nature resi'.t'ant to change. 

Ö. He is gullible, not very bright, the r^a !y dupe of the 

charlatan, and the demagogue. 

The Theory X perception of the worker can be rccog-.izel as the basic 

premise supporting the conventional, authoritarian form of organizational 

structure. It i-; perhaps amazing, and at the same time regrettable, that 

while Theory X reads like a description of the way not to view the worker, 

it is the way the lowly private was portrayed many years ago. Some tele- 

vision flicks and the widely known movie accounts of GI Joe did to the 

Theory X perception of the enlisted man. There is no insinuation meant 

that Theory X is an account of the general opinions of high ranking offic- 

ers today. However, it is true that Theory X represents a cross section 

of views held during the time of the world wars, and too many of the or- 

ganizational principles resulting from such views still linger in the 

military, particularly in the case of the enlisted ranks. It must also 

bo mentioned that the Theory X principle was not entirely incorrect a 

great many years ago. The infantryman forced into servitude in the Army 

as a result of tnr. draft in peacetime would quite naturally have some 

negative attitudes. Also, those well educated and with a willingness to 

servo in the military usually choose to serve in the other Services, due 

to the esteem of the other Services compared to the Army. The Army, as 

a result, experienced difficulty in recruiting capable personnel to fill 

technical positions. Futherrnore, the draft was viewed as the only way 

the Army could enlist needed personnel, rather than the result of the 

JiiiaWM^^iltii'liiriiiilltiiiiiirrtiniiiiiiiiiTii - m i nn i.nnfl 
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Amy's sheor size. 

Persons onto ring the military during the time of thn world wars 'U-l 

not   find application of Theory X highly objoctionablo,   as most organiza- 

tional structures  in  the  civilian sector were not  notably riifferent.    How- 

ever,   the resulting complacency arvi  performance  of personnel  treat'-i  as 

though Theory X is correct today carnot be tolerated  if an all-volunt^r 

army is to succeed.     If people are deprived of opportunities  to  satisfy 

needs which arc  important to them at work,  their behavior will be predic- 

table;  thoy will be indolent,  passive,  resistant to change,   lack respon- 

sibility,  and seek fulfillment of their needs outside tne work environ- 

ment,  thereby placing the  job in a  secondary position.     In other words, 

if a-person is treated as though Theory X were correct,   it probably will 

be.    For these reasons,  among others, McGregor proposed a new theory of 

management-worker relations,  which he called "Theory Y".    A description 

of McGregor's Theory Y is given below. 

1. Management is  responsible for organizing the  elements of 

productive enterprise—money, materials,   equipment,  people, 

in the interest of economic ends. 

2. People are not by nature passive or resistant to  organiza- 

tional needs.    They have become so as a  result of exper- 

ience in organizations. 

3. The motivation,   the potential for development,   the capac- 

ity for assuming responsibility,  the readiness to direct 

behavior toward organizational goals are all present in 

people.    Management docs not put them thcii..     It is a  res- 

ponsibility of management to male  it possible  for people to 

recognize and develop these human characteri jt ics for them- 
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solves, 

I.    The essential task of management is to arrange ornaniza- 

tional conditions and methods of operation so that p^opl^ 

can achieve their own goals best by directing thoir owr. 

efforts toward organizational objectives. 

McGregor emphasizes Theory Y does not mean the relinquishmont of 

management, the absence of leadership, the removal of standards, or other 

characteristics associated with Theory X. It does, however, imply "man- 

agement by objectives" rather than "management by control." Mcgrego^ 

sees Theory Y as the creation of opportunities, providing the means of 

releasing hunan potential, the removal of obstacles, the encouragement of 

growth, and as providing guidance. 

Although full application of Theory Y is not expected in the for - 

soeable future, management in industrial organizations has recently made 

some attempts in application of varying degrees of the theory. The mili- 

tary has also experienced some incorporation of the theory into officer 

ranks, although there has been a lack of deployment in+o the enlisted 

ranks. Whatever the degree of acceptance today, continued pressures and 

solicitation for more worker participation, influence, and control will 

require more widespread ure of Theory Y in determining the structure of 

future organizations. 

Some management theorists envision the continued evolution of corp- 

orate structure toward a -itopia of industrial democracy (Rice, 1971). 

.lice imagines the process as moving along a continuum bounded by two ex- 

tremes, with the order of evolution starting with autocracy, followed by 

bureaucracy, systems, decentralization, collegialism, federation, and 

finally egalitarianism. Kxtension of this particular concept to the 
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,- iitM-nl Ai'.'.y nLrucburi-' is limiuM, but from Lhn otan'lpomL 01' th^ L^cl.- 

r.ical nature of i.uinLenanco, some similarity of chance is ^ossiblp, and 

s'iiould be.  encouraged. Also, it does present a pattern for the future 

organizational changes within the Ann/ that can be expected. 

From Autocracy to Bureaucracy 

Autocracy, the simplest and xost primitive of organizational forms, 

has as it's basis conformance and obedience; tho relationship between 

worker and superior resembling that of master and slave. It is the pure 

form of Theory X as the managing, principle. Because of the size of tha 

Army, autocracy has never been the general organizational structure, al- 

though it probably was used in immediate superior-suoordinate relation- 

ships within the general Army structure, and in some cases may even exist 

today. This form of organization is still evident in small corporations, 

but as corporate size increases beyond the capabilities of the master, 

and the Knowledge of the master fails to keep pace, autocracy giv:,s way 

to bureaucracy. Autocracy is a most inefficient form of management, as 

it degrades subordinates, and the limits of the organization are the 

same as those of the superior. 

Bureaucracy, the most common form of organization today, accommo- 

dates largo organizational size, ani makes use of knowledge other than 

ti.at of the superior. It is the superior's office that is in perpetual 

command, and the superior directs his subordinates by setting policies 

instead of personal, verbal commands.  Bureaucracy is an organization of 

offices and departments rather than people, and allows for a smooth tran- 

sition of power and promotes specialization. Due to the need for smooth 

transition of top management personnel, the federal government is organ- 

ized as a bureaucracy, which is most noticeable in the executive and the 

ttiKaiMifei^Mtrciitt^ Ittlilii'lililr' -1 i1-'"—i-^"--"fiJ'-'-n.k-i.« 
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oonjri'SGional branchi'S. docauso the Amy is directed by a burnnucrncy, 

and duo to the aizQ  and practice of rotating key raanagetmnl porsonnoi, 

the Anny is also a bureaucratic organization, although tfnm has o^r-n 

some movement to systems management.  In the case of maintenance, policy 

is established as to the echelon in which each type of maintenance ac- 

tion will be perfonnec ."or a particular piece of equipment.  Little dis- 

cretion is left to the specialist working In a certain echelon as to the 

extent of maintenance he will perform, regardless of his particular abil- 

ity or interest, as it is his MOS that is the guiding factor.  Bureauc- 

racy is the type of organizational structure the current resistance is 

directed toward, due to the dehumanizing form it takes- 

From Bureaucracy to Systems 

The principal weakness of a bureaucracy is that once policy is es- 

tablished, it is very difficult, to change, hence cannot adapt readily to 

technological change. It remains static in an environment which is in 

a constant state of flux; the organization is ä series of compartments, 

each remaining static. Another problem in a bureaucracy, quite evident 

in government, is the inability to solve unforeseen problems without ad- 

dition of another office or bureau. The bureaucracy becomes a monster. 

A systems approach to management views the organization as a whole, 

and emphasizes interdependence of the components and their interaction 

to solve both internal and external environmental problems. The systems 

approach is very new and still much in the development stage, but provides 

for rapid adjustment to problems. Procurement practices currently being 

initiated in the Army are good examples of system management. Partici- 

pation of low ranking personnel is not particularly advanced by the 

systems approach; although higher management tends to move closer to 

iiaiiaaati^i^ 
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Iho;--^ nl tho lower cxtromns of tho or^anizotion. An important pfjuir^- 

iivont for a systeinn Lypn ori'.nnizaLioual structure io a I:OCK1, rrliabi^, 

joncral purpose .lata collection si'otom an i information bank.  Althouj'.n 

the Array does havo many data collection devices, they are iraRmcnted and 

tend to serve specific pui-poscs.  It is not probable that funds will bo 

available in the immediate future for creation of a general system since 

üho cost would be great, due to the size of the Aiwy. For this reason, 

general use of systems management within the Army is unlikely. 

From Systems to Decentralization 

decentralization recognizes the human element in the organization, 

especially at the lower end of the organizational structure. The primary 

reason for this shift is the specialization of labor. If the overall 

objectives and responsibilities of the organization cannot be broken into 

fairly routine tasks, expert judgnents of professionals rather than 

disciplined compliance with the commands of superiors must govern opera- 

tions in the interest of efficiency. In the highly skilled labor force 

of today, it is the skilled worker at the bottom of the organizational 

structure that is the critical link in the success of operations, for it 

is he who makes the most crucial day-to-day decisions. In recognition of 

this fact, decentralization is aimed at satisfying the motives and social 

needs of the subordinate and allows him to participate in the direction 

and decisions that affect his work environment. This is the shift tak- 

ing place in industry today, and represents substantial increase in the 

acceptance of Theory Y. As a result, the decision-making arm of the 

organization is being pushed lower on the corporate structure. Contin- 

ued shift toward ducentralization is inevitable. 'When a manager maKcs a 

decision his superior does not agree upon, the superior may not think 
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twici" abovit r< vising it; howrvvr, if on nloctronic ^nciru'T or hi ;)ily 

jkilli1'. toclxnit ian makos a Jrcision, the manannr woul i bo rnluc^onl Lo 

intrirvi-,no. 

It is iouüti'ul the military can achiov^ Lim 'leerer1 of ilrc-ntraliza- 

tion possible in imlustry, but more extensive use of this principi" is 

possible and would be of benefit.  President Nixon's present program of 

decentralization of federal government, in order to have more responsive 

programs, may well influence similar efforts in the military. Although 

major policies and plans should be reserved for high staff officrs, de- 

centralization would result in morp responsibility and flexibility givnn 

to the lower ranking personnel, 'and would result in more efficimt man- 

agement, of the complex weapons systems of today.  In the case of the 

maintenance technician, he would be given more latitude in the exercisp 

of his duties. 

Two recent events support the theory that decentralization in the 

military is not only possible, but highly desirable; the Six-Day V.'ar of 

the Kiddle "ast, and Vietnam. The success of the Israeli military forces 

is due to an organizacional structure that emphasizes decentralization, 

and incorporation of the modem trends in personnel and weapons systems. 

Defense Minister Moshe Dayan explained that while an Arab officer had to 

clear every decision through his superiors, the Israeli officers handled 

situations on their own initiative; that while the Arab officer was wait- 

ing for the solution to a situation from his headquarters, the situation 

had changed completely. Although the Israeli Army is the most effective 

military force in the world, it's headquarters must call the company com- 

mander to find out what is going on. The staff officers are left to more 

genera] plans and objectives. 
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ihr  combat infantry of tar Marines and U5 Army wnro forcoH to piaco 

:;-.o!*o .incision rosponüibillty an>l influence in the lowest ranks as a r^- 

sulc, of experience in ViotnaM. Juc to the rapidly changing comoat siL- 

uations, it was not possible for squad leaders to adhere to previously 

concicved plans, or await instruction from higher authority. It is im- 

portant to point out that success in the Middle ^ast and Vietnam was larg- 

ely due to decentralization of authority and participative style command 

structures, even though the two wars were very different in th^ type of 

combat encountered. 

The infantry command of the Army, as a result of lessons leame 1 in 

/ietnam and the exceptional effectiveness of th^  Israeli Army, will prob- 

ably continue to stress decentralization of combat forces. However, th^ 

maintenance technician is still required to look in a manual to find out 

if he is allowed to itt-mpt a corrective maintenance action. Decentral- 

ization of the entire Army structure is necessary for the achievement of 

an all-volunteer army. New enlistees '..!ill continue to resist a stror. ; 

authoritative organizational structure, so the organisational structure 

must decentralize because of necessity. Furthermore, the capability am 

performance of modem weapon systems rely on too few personnel in an 

authoritative or bureaucratic organization, and flexibility is decreased. 

From Decentralization to Collegialism 

Collegial organizational structures will emphasize research, profes- 

sionalism, and education. In the case of industry, as professionalism 

moves lower and lower on the corporate structure, the organizational form 

will shift toward this model. Instead of directing the subordinate, the 

superior will consult him. Management will become more concerned with 

utilizing the skills of the subordinate md \ith providing him a more 

L'WiiliiiiiMf  
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vilatm^; work environment.     Tho shii't  is alao due; to incr.■.-]:.in 

J  Tor innovative iJoaa,  new proiuct lines, and now knowlnl;;". jun 

to tho imnonso complexity of some weapons systems_,  somo incorporation of 

oollejialism is expected to be necessary,   especially in the maintenance 

of these systems. 

?rom Collegialism to Fednrations 

As professionalism and specialization of labor become more clearly 

defined,   the implications are  that the specialists in the civilian sector 

will band together in their activities and  form their own organizations, 

and offer their services to all.    An examplo of this can bo seen in tho 

m.Mical professicn,  as moro ami more  specialists are breaking off into 

separate groups.    Further examples are found  in the establishment of law 

firms,   accounting firms,  and engineering firms.    Federations will be- 

come a modular version of society.     Creation of a separate maintenance 

corps in the Army is another possible example.     Sven more fanciful,  con- 

sider  the creation of a modular maintenance corps responsible for the 

equipment maintenance of all the military services. 

From Federations  to Fgalitarianism 

The ultimate effect of collegialism and automation will b^ thf organ- 

izational form of egalitarianism,  with it's critical factor bring inter- 

dependency.    "ach person in the organization depends on all others for 

his  own success,  and social expectations guide behavior rather than for- 

mal supervisors.     Egalitarianism is  industrial democracy in tho purest 

form.     Considering the inherent purpose of the armed forces,  any future 

organizationa1. structure in the Army will most likely incorporate only 

very little use of this form.    However,  as decentralization and manage- 
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nrnt tliooiy develop i'ui-o'ner, Gu;."ficient information nay un for.:;..latod 

to allow wider use of egalitarianism in the annod forces. 

Crt3anizational forms mentioned above are not shifts from blaci: to 

white, as there are wide gray areas in the continuum. The optimum organ- 

isational structure for the Army may well employ several of the different 

forms. The most immediate change needed nppears to be decentralization, 

as tnic form tends to provide opportunities for satisfying the very im- 

portant motivating factors discussed in Chapter III, and would result in 

wider use of the Theory Y management principle. It would also go a long 

way in satisfying the current demand for more participation and influence 

for those at the bottom of the organizational structure.  One of the most 

iiriportant driving forces for change, however, will continue to be rapid 

technological development and specialization of labor. 

Drastic change in the Army structure vv 11 not be made without resis- 

tance. Attempts to develop paroicipative decision-making machinery in 

formal organizations with hierarchical structures are almost sure to be 

frustrated by built-in conflicts of interest between those at the top and 

those at the bottom. Congressional resistance may also be considerable, 

duo to fears of a military elite, and various other vested interests. 

Change is, however, crucial to the development of a professional volun- 

teer army. 

"ven if the volunteer army was not under consideration, the practice 

of attempting to manage an army using the modern weapons technology of 

today, with many organizational practices dating back before the develop- 

ment of the atom bomb is questionable. The pace of world-wide develop- 

ment of technology is alone enough to forco organizational change. 

Benefits to the Army in development of a modem, efficient organ- 

ümmMmtii&mmiiiim 
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isational structurcj with nrnphasis upon Theory Y and allowing for llm 

satisfaction of motivational factors discussed in Chapter III am pot- 

ontially enormous. Some of these, from the standpoint of maintenance, 

arc discussed in the following chapter. 

ilarW .. Sffi 
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CHAPTER V 

BENS'ITS OF A PROFESSIONAL 

MAINT31ANGS FORC", 

From the two prececdin^ chapters, two key principles were dfrvolope'l. 

If the Anny is to succeed in solving the serious problem of retention of 

SKilled personnel, opportunities- for satisfaction of motivational type 

factors must be provided. The second major point developed was that de- 

centralization of the Anny command structure is necessary for providing 

motivational opportunities, and for meeting demands placed upon the Army 

by modern weapons technology. Assuming the Army is successful in over- 

coming these obstac3.es, and creation of a professional maintenance force 

is realized, there are a great many benefits that wc-ild be forthcoming. 

As mentioned previously in Chapter III, the costs of supporting 

present training requirements are enormous. If substantial cuts in this 

expenditure were realized, this benefit alone could justify any addit- 

ional funls required for the creation of a professional maintenance corp. 

In l%h  the Jepartnent of the Army estimated that if only 6u percent of 

tho men in the Army had ten years of service instead of less than thrr^ 

years, the yearly training load could have been reduced from 25 ^''O to 

approximately TLS^uu. Also, the existancc of a plentiful supply of ex- 

perienced maintenance technicians in a peacetime volunteer army couli sup- 

ply contingencies in the case of a large scale military involvement, such 

as Vietnam. This would seem to be a necessity, as it is unlikely that 

Ü2 
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volunt^iTS would supply noodcM manpower roquiromenls in thn pv^nt of such 

an involvement;  therpfore,   the ability for rapid  incrcasn in  trainin(; 

facilitips is required.     In other words,  there would be loss nerd  for an 

extensive  training base  in peacetime,  but the capability wovQ/i  oxist to 

rapiily expand into one. 

If maintenance personnel in all repair echelon levels gain  further 

experience and proficiency in equipment maintenance,  more  fundamental  re- 

sults of the learning curve theory would also be realized.     Basic theory 

of the  learning curve,   and it's application to equipment maintenance,  can 

be  found in a paper written by Myron Wilson (I966).    In his paper, Wilson 

urges  the Army to allow use of the curve for predicting  lower maintenance 

tin.es than those demonstrated during  a maintainability demonstration. 

His  argument is that the validity of learning curves has been demonstra- 

ted widely in industrial maintenance  activities,   thus should be used to 

extrapolate lower maintenance downtimes than actually demonstrated  in the 

tests  of newly developed systems.    However,  the major weakness of this 

argument is  that,  unlike industry,  the military experiences high turn- 

over of it's lower echelon maintenance peraonnel,  therefore high profic- 

iency is never attained in the general case.    Futhermore,   civilian maint- 

enance people work with the same  equipment for long periods of time,  but 

the Army maintenance   man is not afforded this opportunity,  due to a wide 

variance in equipment types and the practice of rotating assignments. 

Lastly,   the inflexible echelon system and bureaucratic  structure presen- 

tly facing the military technician are not conducive  to those motivational 

factors that produce the desire to do a job not only bettor, but also as 

fast as possible. 

Decentralization of command structure,  improved opportunities for 

f^-.:   .- ;.   .., .. .. 
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satisraoLion ol" motivating  L'actors,   ari'l  a highly fioxibic rch^lon syat^m 

woul i   rciuovt-" most  of  the  obotiicics  to  application of  thn  l^arTiin(; curve 

in  tho Army maintonancn system.    Higher proficiency anl  oxpcnruico   in 

equipment maintonancn,   resulting from a  professional maintenance   fore", 

wouli provide lar^c dividends  to the /Vrmy from results of learning. 

Xcan  time to  repair coul'i  ho   reduced  as much as iJO percent  or more,   n^ 

car.  be  seen  from an illustration of learning curve  theory appli'- i   to 

maintenance  lime  shown in Figure  1,  where  initial  time  to  repair ha.~ 

been nonnalized  to one  (Wilson,  1966).     Better attitudes on the part of 

maintenance  technicians would  also be  evident,   resulting in  fewer mis- 

takes,   higher quality of work,  and  more personal initiative.    Maintenance 

personnel would begin to view military equipment as   "his equipment"  in- 

stead of "the Army's."    However,   there  is no suggestion here   that the 

Army adopt Wilson's argument.    In the case of large scale military con- 

flict,  equipment may still bo maintained  in the lowest echelons by in- 

competent,  unconcerned personnel,  but must be available for use when 

needed. 

Poten.ially of most oenefit  to  the Army would be the  increase! avail- 

ability of weapons systems.    Inherent Availability (A.),  expressed as a 

function of mean time between failure  (MTBF)  and mean time  co repair 

(y.TTR) ,   is beyond the control of design engineers once  equipment is 

fielded,   for all practical purposes,   since any change at  this stag"  is 

usually very costly.     Inherent Availability may be expressed as 

(Ai)   - 
1 ■•• 

(Equation 1). 

Although the nonner in which the system is used  (or abused)  may 

JfBSlilfiOiiiiifaiaiMiM Uiiijiriiiii -^.^~L_i^..j;.^  
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tpchnician has by iar the ^roatost potontiai uilivi^nc.  An i^xampir- ol 

the.  ol'lVct of moan «im« to repair can bo soon in Figure 2.     Data for 

Figure 2 was devolopod by assuming an initial valuo of ,90 for A,, hold- 

ing MTBF constant, and varying the percent decrease in MT'iTi. The maint- 

enance technician also has substantial iafluonce over MTBF, although 

not ohown in Figure 2, as it is affected by quality of niaintcnanco work 

performed. 

Other measures of system availability would be affected in a manner 

sir.-^'r to inherent availability. For example, achieved availability, 

which includes logistics time, administrative downtime, and active pre- 

ventive maintenance time, could be increased by reductions in all cate- 

gories of downtime-  Both preventive and corrective maintenance times 

couli be reduced, and decentralization would reduce administrative down- 

time. Logistics time could also be reduced by a more flexible echelon 

system allowing the possibility of more maintenance action in the lower 

echelons, which in turn would reduce transportation time. Similar advan- 

tageous returns would be offered in other parameters, such as operational 

readiness, system effectiveness, operational hours per maintenance hour 

and operational availability. 

The more obvious benefits from a professional maintenance force can 

be related to reductions in cost of maintenance. However, there would 

also be returns less obvious, and less tangible. Knowing of the exis- 

tence of professional maintenance personnel at all echelon levels, the 

maintainability engineer would have greater flexibility and use of tho 

human element in his design for maintainability. This would relate to 

itemy such as less rclianco on built-in tost equipment, more general 

itafaKUMAb.,^ irtiilm'hiiii iiru 
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typoa of auxiliary tost equipment, less rolianco on "cookbook" typo 

maintonanco taoks, and foodback of maintenance problems and sug(;estod 

changes could bo expected to bo of bettor quality and pocsibly moro 

numerous. 

As military maintenance times and procedures be^in to resemble more 

closely similar civilian practices, tests such as the maintainability 

demonstration could be performed with greater acceptability for both the 

Army and the contractor. Differences between army and civilian mainten- 

ance policies are a source of confusion and dissatisfaction in such 

test;.;. '2,.<i  au"..".r. c. ■,..■: •■ ... : y^t-^m '(•■,,•:,     '-I'III. r      .1   ,"   .■•.'•■- 

tifiable, but correlation 01 test times witn tuoae maintenance times ex- 

pected from user units could be achieved v^ith less difficulty and differ- 

ences of opinion. Staffing of test teams could also be done with less 

difference of opinion, as the requirements of the Army would be closer 

to expectations of the contractor. 

Realization of benefits such as those discussed above will require 

sweeping changes in the Army's maintenance policies and organizational 

structuro. Before these changes can take place, detailed studies will 

have to be initiated. Recommendations for areas of further study and 

research are contained in the following chapter. Also, a brief summary 

of conclusions reached within this paper is presented. 

...  .    .  ■__..■■,;.■.,.>■, ■   -.■-.,      ■   .     _  ..,■.. -..:   ;,., 
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■CGlvl"M.JATI^:S AKD CONCLUSION 

If the Anny, with full cooperation of tho concrossional and exec- 

utive branches of government, is serious in it's atto.npt to buil'i a vol- 

unteer arn-y with professional expertise, many 'irastic chances will in- 

evitably occur in personnel policies and organizational structure. Of 

principal importance, and demanding the most immediate solution, is the 

problem concerning retention of highly trained technicians. In this 

paper, using basic principles of management and psychology, several con- 

clusions as to needed improvements v/ere developed, primarily from the 

viewpoint of the enlisted maintenance technician. 

From Maslow's Need Hierarchy and Herzberg's Motivation-Hygiene 

Theory, it was concluded that more attention must be focused toward pro- 

viding opportunities for satisfaction of motivator type psychological 

needs. While good opportunity for satisfaction of the lower physica] 

needs, such as higher pay and greater fringe benefits, may indue» civil- 

ians into a first enlistment, it does not necessarily lead to acceptable 

retention rates. Particularly from the viewpoint of the lower ranking 

enlisted personnel, increased retention of superior maintenance technic- 

ians must be precocded by improvements in the work environment. This 

requires, among other things, creation of more interest in the work, per- 

formed, swift, and proper recognition of superior performance, more inde- 

pendence in ohe job, creation of an atmosphere of free association, and 

19 
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In onicr to provide opporuunitios for satiafaction of motivator 

typo r.o.'.a, tho Guporior-suborviinatf relationship within the Army must 

bo more accoptablo to low ranking pnrsonnnl. HcGrOjjor's "Thoory X"  of 

mana^cmont-worker rolations should receive a greater do^ree of applica- 

tion. A person's first supervisor probably has the greatest impact on 

his .incision for rocnlistment following initial enlistment. Thnrpfore, 

it is is'ipcrativo that all ranking personnel exhibit perception of the 

subordinate that affords him respect and courtesy.  If the superior views 

the subordinate as lazy, ignorant, ambitionless, and indifferent, and 

thus tries to outwardly control him, the subordinate will in all prooa- 

bility fulfill the superior's expectations. An enlisted man in no less a 

man than an officer, and should be treated as such. 

General trends in human behavior have recently demonstrated demands 

for more participation and influence in organizations that affect a per- 

son's life. The work environment is receiving large degrees of such de- 

mand. The existing hierarchical structure in the military is destined to 

be in direct conflict with these demands for participation; therefore, 

decentralization of authority and the dismantlement of the present bureau- 

cratic structure is necessary. 

Decentralization is necessary not only because of demand for partic- 

ipation, out also because implementation of programs to provide opportun- 

ities for satisfaction of motivator type needs would be very difficult 

under the present organizational policies. Command structure must become 

more flexible, and sensitive to needs of the lowest ranking personnel. 

In terms of maintenance, this means a more flexible echelon system, more 

decision responsibility for low ranking personnel, and increased job 

m&sim&mm&^im 
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ir.volv.'mont, in all  repair ochclons.    The Anny is compßtin{i with civil- 

ian industry for skilled technicians,  so must approximate as closnly as 

possible the trend  towanl decentralization presently beinc observ-d   in 

the  private  sector.     In preceoding cliapters,   several su^^cstiona wen' 

oi'i'ei-'. !   for decentralization of organizational structure,  ani   fulfill- 

ment of motivational needs of maintenance personnel. 

Of prime consideration in  the decentralization of authority is  the 

need  for a  reliable,   easily accessible  information and  communications 

system.     As  lower ranking  personnel  ijain more  responsibility and   iecision 

authority,  precise infonriation must be available when and where needed. 

Consolidation of existing data collection and 'listribution systems will 

be n&cessary.     Bureaucratic red  tape must be  removed where possible  for 

faster,  more efficient communications links.     Intense research is requir- 

ed for the development of usable data  systems that will serve wider,   less 

specific purposes,   and  offer accessibility tc middle managers. 

Civilianization of military maintenance positions deserves  ietailed 

study and  revision.    Not only does this practice  take maintenance slots 

from army maintenance personnel needing assignment within the comincntal 

United States,  but it also limits opportunities of advancement for army 

technicians.     Futhermore,  civilian personnel do not have the mobility of 

their military counterparts,  a problem encountered by the Army during  the 

rapid buildup of Vietnam support requirements.    The Department of the 

Army,  as a  result of Vietnam,   is considering the problem,  but further 

study is required as to the effects on advancement and rotational assign- 

ments. 

It was previously suggested the Army consider the creation of a  sep- 

arate maintenance corps, with its own coromand structure.    This would tend 

MMitf lit'fi >' M i^^-^^iL -g-, ,..^_ ■■. 
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to pi-ofecsionaliap main to nance by bi-ini;inc all maintenance personn'-l 

under the same roof,   and would remove some of  the coni'lict rncountorml 

by low ranking personnel assigned to operational units.    A person who 

volunteers for an infantry or combat unit has different psychological 

drives than one who enlists in a maintenance unit.    The organizational 

structures  of combat units and maintenance units may have to bo differ- 

ent fur satisfaction of personnel, which would be possible if a separate 

maintenance corps were established.    Also,  this would help solve the 

problem of advancement.    Less rigid separation between enlisted and  off- 

icer ranks would  enable enlisted personnel who demonstraoe unusual abil- 

ity to become managers.    Distinction of maintenance officers,  such as 

Warrant Officer, would keep maintenance managers where they belong,  in 

maintenance.    Consideraole study is needed in these areas, to say the 

least. 

Present army maintenance echelons should be more flexible.    Not all 

equipment is best served by four distinct echelons.    A maintenance tech- 

nician should be allowed some decision authority to determine his own 

ability to make corrective repairs, with due consideration for available 

tools and test equipment.    A more flexible echelon system would permit, 

maintenance units with less experience to send equipment to a higher 

level, whereas those units with more experience may be capable of making 

the necessary repairs themselves.    Also,  equipment requiring only lim- 

ited special support hardware may be best served by twe echelons, but if 

highly specialized support equipment is required,  four echelons may be 

appropriate. 

Organizational units should be responsible for normal upkeep of 

equipment,  such as routine lubrication,  cleaning and minor repairs.    If 

u.niuitüuiut,*>bui£*«au4M 
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a whrolod vohicle mpchonic, aTLer rcceivinn ci|;ht weoK3 or more train- 

ing, rinds himself chanßinc tires and applyinc "spit and polish" to 

vehicles and little else, the probability of his roonlistmcnt could be 

predicted with good accuracy. Maintenance personnel should be assigned 

to maintenance units where they would have better chance of applying 

their skills and education. 

Mobile maintenance units can serve organizational units as the need 

arises. This concept is currently receiving more attention from the 

Department of the Army. In some cases, it would be much more reasonable, 

and loss expensive, to send maintenance crews to the equipm--*nt, rather 

than the opposite. 

As can be seen, there are many areas of further study needed. Inno- 

vative ideas are needed to replace outdated and costly practices. Who 

knows, maybe the idea of converting mothball^d Navy aircraft carriers 

into highly mobile depot level repair and rebuild facilities is not all 

that fanciful. In any case, creation of a professional maintenance force 

is needed, and of prime importance is the perception of the typical 

maintenance technician. It has been said (source •unknown) that if you 

treat a man as you think he is, that will be his highest achievement, 

but if you treat him as you '.■ash he were, his potential is unlimited. 
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