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SHOULD THE MILITARY PAY FOR TRAINING OF SKILLED PERSONNEL?
Ga.ry's.. Becker’

Ris‘iﬁg government expenditures and low menli'st‘zz‘aent' rates hé.ve recently
| eonbined to stimmlate a reexemingtion of military personnal mlicies. On
the governmental level thic has enlminam in the eordiner report: whﬂe
‘the private seetm' of the economy has mo&ueed umal-.twes,f here st RAND
and elsevhere. The Gordiner rcport yoin’aa out that mnlutmnt ratea are
especially low among the mre ("ha.rd m') skilled personnel 3 that ms
results primarily from low compensation relative to civilian altemativau;l
that this is extremely wasteful because of the large military expenses in
training men who fail to reenlist; and that s ey to solve this problem is
to raise pey so that a career in the military becomes economically competitive
to a civilisn career. A similar analysis snd recommendstion ha.s been made at
RAND by Alain Kntlioven.“ The writer heartily endorses this recommendation
as it certainly would improve mtt&ra. However, it apparently has not been
noted that this recammendation would not lead to an optimal policy, even if
' 1t were carried out in an ideal maxmer The optimal poliey would not only
reml.t in a more otﬁciznt aa.loeaﬁm ot reuaurees for the eountry as a 4
vbole,bntwwldauobe eheax»r rorthcnﬂitary Howcm, aomnharp
changes in m:l_n.tary pertoml procurcment »oliciu m.ght be required.

I sm indebted for helpful comments to A. Alchian, A. Rnthoven, W. Gorham,
M. Hoag, J. Kﬂrm’ B. Lein, alﬁ e']”ﬁmy R. McKean.

r 8ee The Economics ot Nevy Pay, P-1051, snd Supply and Demand for Soldiers,
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The model to be employed is the following. An enlistment period of n
years is assumed, and during part of this period the enlistee 1s trained for
‘a perticular job, such as a pilot, radar repeirman, etc. At the end of the
period he has the choice of reenlisting or resigning, The military, in order
to insure that a large fraction of ite pereom:el reenlists, offers any man
reenli.ating a time stream of peymnta with 3 mresent value equel to the
present value of the stream he cauld reeeive as a civilian. Por oinmlicity
only, it is assumed that there are no net non-pecuniery advantagas or dis~
adventages of military life relative to civilian life, 8o that a military
pey equal to civilian pay guerantees that a large fraction of firsttermers
reenlist. The militery is sssumed to behave rationally in the sense that
the number of men it "hires®™ ig such as to equalige the present value of the
stream of marginal p:roducts to the present values of costs. The civilian
sector 1s sssumed to behave in the same way. Finally, it is assumed that
the civilien sector obtains its skilled personnel either from the military -
or from civilian training schools.

Let us examine the equilibrium conditions in the civilien and military
sectors. Bach firstetermer that ’reaigna and enters a civilian occupation
receives an income with a present value of P, and has & mginal product '
with a present value of MP . § for civilian firms to be 1n equilibrium
requiress

l'c " HPC ' ) - (1)
Each first-termer that decides to remain in the military receives an ineome
of P end has a marginal product of !Qm + It cannot be sald that the
equilibrium condition for the military is l’m - )!Pm s for the militaery also
has to consider the costs and productivity during the first term. Bince



training coste may be large, military costs are apt t0 be substantially

larger than productivity during the first term. let tm represent the
value at the end of the firalt term of the difference between the costs and
productivity of first-termers. In equilibrium, total costs per person
should equal marginal productivity, or
Pott =M » (2)
Since P =P ,end P =W ,
_ RS AR | | (3)
Thus 1t turns out that even though the civilian snd military sectors
act competitively and even though there are no nonspecuniary factors in-
fluencing occupetional choiece, the equilibrium marginal product is not the
seme in these two sectors, but is higher in the militery by the smownt of
training costa. This, after all, is not surprising, The military takes
unskilled personnel and com'erta' them &t a cost into skilled personpel.
8kill level determines the civilian wage end hence the amount the militery
Mt pay to hold their men; consequently, there 18 no way for the military
to capture the gain from increasing produetivity through treining.
There are two important lmplicstions of equation (3). The first is
that resources are ipefficliently allocated, since in the model assumed
here (perféet allocation in the civilien sector), efficient allocation of
regources requires the equalizetion of the marginal product of each factor
in all directions. The second is that the militery pays more for skilled
mnpmr than it needs to; the reason for this w‘lll become clear shortly.
Buffice it now to point out that the military provides "“free® training to
‘'men who would be willing to pay something -~ either directly or indirectly -
for this treining, since it increases their income prospects. The military
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could, therefore, lrednce costs by charging for the training.

If the military shifted some of the costs to the trainees, the value
of t. would be reduced; if all costs were borne by the trainee, tmuo
and, consequently, l@m » 1@@ . The quantity t  csn be reduced in several
ways; one vay is to lengthen the initlsl enlistment period and pey a salery
that 1s less than the marginal product during these years. To illustrate,
assume that the training and enlistment periods are two years and that
b, §50,000. Buppose that the enlistment period were extended an additional
three ysars, thet the marginal product in each of these years was $10,000,
and that the military ﬁam only $5,000 for each of these three years. Then
t_ would be reduced from 350,000 to sbout $35,000 and roughly $15,000 trein-
ing costs would have been shifted to the trainee. Probedly something can be
done with this technique but it also has an importent limitation. Training
is primarily given to young men just entering the permanent lsbor force. At
this age they are gquite experimental, trying one job end then another in the
hope of determining their interests snd aptitudes. It is unlikely thet they
would sign up for very long-term éontrwts , although they might sign up for
'vﬁve or six years 1ns_tead of tﬁe‘mmt four years.

, Asgqandmet_hod is suggested by the firstt to reduce the pay within a
given enlistment period. However, as long as payments by the trainee to
the militery are ruled out, ‘[;hi:imtho&, to0, has an important limitation:
pey can be redueed to & "subsistence™ level and no further. Nevertbeless,
something could be done in this direction snd it brings to the surface en
error or at least an mrsigﬁt in the Cerdiner report. This report recom-
mends pay incresses, pa.rtiwlarl,y for more highly skilled personnel. The

anslysis here points out that vhile pay increases are desirsble for periods



8-15-57
“5-

mbsequent to the initial enlistment period, a pay de¢resse may be desirable
for the inttial enlistment period.

Extending the initial enlistment period and reducing pay during this
‘period invalve kno shaz'p break with eurrent practices but only mrgine.l »aﬁ-r-
justments. At the sawe time, they are apt to have too veak an effect to

hift entirely the burden %o the trainees, st least for those occupations -

L'Lke piloting R with m.iba‘ban'bial train:lns costs. ‘Zt’hi& points to a methed
m&mmmmtosmmmtmwmmtmmm
ﬂ.thwgh it inmlves a mm dmue chme in milita.ry Irocedwre, 1ta use hy
’the military 1s not unknown. Undey this schems, the individual receiving
training diree‘tly mm training costs;, so that t would equsl sero
and WP i “would aqual '1@@5 , @iving en efficlent allocation of resources.,

The militery might centinue to provide the training but would charge
an gmount ecgwlto‘iié cost, Just as they now charge for goods in the PX.
If the trainee could not pey these costs, the military would lend him the
money et the merket rate of imterest. I see no difficulties in doing this,
80 1t will not be discussed any further. Gince no person could be forced
totckc mﬁiﬂg invnlvinaa aiza‘ble outlay, the militsry would have to

resrrange its perwm:el pmcuremnt pul.tcy 8o ap ‘o obta.in a surficiant

t&mn a madmtage ainee it gua.mtrbaeé thet the mﬂitary 'bmins people who
want (as &hmbythcirwillinamn to pay for it) treining in order to use
‘;s.t later on (see ny aiscusai.an on pp.n-lﬁ;) The difficulty with this pro
cedure 18 that 1t minta&.ns ’ohge military in the education or training
industry as well as in the industry of using skilled persommel for militery
ohjectives, The military wouwld bave ell the "headaches” of being in an

extrencous industry and the natfon end ‘the militery wowld be prevented
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from achieving the economies that result from the speeislization of fun¢tiom.
That such ™headaches™ and economies would be substantisl can be seen from the
wide variety of specialized schools which have developed in the civilian
asctort +these range from miwﬁities and trade achools to sahoole for super-
merket "checkers" and bartenders.

This suggests that a wide range of training activities be contracted cut
by the militsry to the eivilian economy. If the trainee is himself paying all
training costs, contracting out 1s equivalent to buying the end product of the
training process. Thus, in hiring persons to fly military aircraft, the Air
Force might require, in addition to the usual things, 200 hours flying time -~
e requirement not unlike that used by commercisl airlines today. This kind of
requirement is, of course, not unknown to the military: they often require a
college or high school education, they secure physicians and dentists without
training their own, etc. I merely propose that this technigque of buying the
-trained person instead of training the person be extended systematically to
& much wider range of activities. |

If the Vmilitary did sdopt this program on a large scale, meny more men
would have to obkain training in the civilian sector. There is little reason
to expect civilian firms making use of skilled manpower to take up where the
military left off, for they would run into the ssme problems that the military
faces. There would be a m}.mnt end expansion of firms or "schools™ that
specialize in the training of persons for various occupations. These schools
would be similer to those already developed on a large scale in the civilian
sector. The civilien training of such groups es pilots has only developed on
a very small scale because such schools would ‘ne *competed out® by the sub-
sidized military schools.

A perusel of the USAP Training Prospectus strengthens the susplcion that
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training expenses may be an important item in the military budget. This is
a lSO-M manuel listing the courses offered by the Air Force ealone! It
inelufes a course in the operation of a lLithographic press (5-E-23), in the
grinding and polishing of lenses (8-E-5), in sivanced commercial accounting
(A867270), 1in the operation of computing machines (AB68230), in the operation
and maixtenance of welding equipment (AB53230), in machine and bench work
{(AB53130), in modern weather techniques (XX2524), in teaching (1T75100), in
directing s photographic section (0B2331), in transportation techniques
(aB6031), and in hundreds end hundreds of other subjects. All these courses
and many others give training in skills that are alresdy taught in eivilian
schools; thus the Air Porce could easily hire trained persons. Or to take
a different and very controversial example, all three services have their
own "colleges™; the Army has West Point, the Navy has Annapolis, end now
the Air Force has en Acedemy. In all these institutions much non-military
training is offered in the humenities, the natural sciences, engineering,
and the socisl seiences. But this kind of training ahoul& not be given by
the military; instesd, they should hire men with some higher education
(suchva.s a college degree, or 2 yesrs of college) and then give them a yesr
or more training in militsry strategy, logistics and other purely military
subjects. In this way, es it were, the military would go out of the college
*{ndustry” and into the post-graduate *Muétry' , specisliming in military
education.

It 18 clear that by buying the end product of civilian schools the
military eliminates the quantity tm end thus the divergence between MPm
snd WP, , gince the militery and civilian eectors oW both buy only scheol
"gradustes®. Hence the chenge proposed here lesds to an efficlent alloca-

tion of resources; it could be a substantial saving to the econony a8 a



8-15-57
8-

whole. However, the military is concerned not only with the effect of any
proposel on costs to the economy, but also with the effect on its own costs.
Fortunetely, it turns out that the military cen never lose money by buying
trained personnel (instead of training them) and that the savings achlieved
" cen be quite substantial, even if the military can operate these sehools

88 e\Mciemly as civilian firme. The savings are greater the more inelastic
is the supply of persons to the occupation being considered, the more elastic
is the civilien demend for persons in this occupetion, and the larger the
fraction of all pe'féona in this occupation employed in the eivilian sector.
In particular, if the supply is completely inelastic, or if the civilian
demand le conrpletely elsstic, the savings by the militery exactly equal their
training costs. On the other hand, if the civilisn demand i8 completely in-
elestic, or if the militery employs all persons in this oceﬁpation, there are
no savings to the militery. These results can be shown rigorously only by
using some mthemtics,* but it is not difficult to gain an intuitive under-
standing. The shifting of costg from the military to members of this occupa-
tion reduces the ret costs to the military, reduces the net income received
by these u,embérs, and increasee the net costs to civﬂi@ firme uaing thenm.
Hence the less responsive the amount supplied and the more responsive the
civilia.n m 19 totheir “wege”, the greatar the nmi)er of men available
to the military et this lover military "va@a';the more important the civilien
sector ’13, relative to the military, the mqter the abtaim decresase 1in

eivilian demand for sny given elasticity of civilien demsnd.

*Let p represent the present value of the future income stream received
by any member of this occupation in the clvilien sector, t the average per
. capita training cost, and t, the per capita training costs borne by the
military. Then the per capita cost borme by individuals in this occupation
is tm = teiy, the net return to them 18 p-ty = py(t-t?) and the total cost
to the military is péty. If 8(p-ti), %(Mn)i snd Do ps represent, ’



This analysis refers to training which increeses the productivity of

trainees in civilian jobs as well as in militery ones. Other kinds of

respectively, the supply function of, end militeary and civilian demand func-
tions for membere in this occupation, equilibrium requires: )

s(p-ty) = By(p+ty) + D,(») . (1)
Thent
oBAp + #B8aty = ¢DnfP + IDpltn + oDodp (2*)
® oy P Fm P
Ve Imow that _ :
28 = -08, and Pn 520 (3"
oty oP atm P

By reducing their expenditures on training, the military shifte them to
individuals entering this occupetion; hence

aty = - dt, (41)
After substituting equations (3') and (k') into (2'), one has

o5dp + gBat, = PP 4 Dpfiln 4 sDcdp (57)

sPp - P P op P
On dividing through by dt, and rearranging terms:

68 -(Pu + D) dp = sDm - 48 '

ERCAt F Rl )
or! _

dp =Com - g8

dt, gp__ P (")

e8Jop ~foBy +a"5;>
gr ap

If we want the change in military costs from hiring a given number of per-
sons, we mist set Dy/ p = O. Let Egp and By, p be the elasticity of supply
and civilian demand, respectively, vfth respect to price. After converting
the slopes in (T') imto elasticities and dividing through by 8 and p, ve get

G.A”“E 8'
e %‘g_% : A()

‘Hence, ’d]}' alvays < ldtml; a = O whenever Ea;p = Q or Edcp = -0y 4p = 44,
vherever Dy = O or Ed@p - O?t; and 1s smaller (in sbaolute value), the
smaller Egp, and the larger Do/S and ™ -Eg .
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training, such as in handling a jet fighter, may only slightly affect his
civilian productivity, although it significantly affects his militery pro-
duetivity. For this training it makes no difference whether the military or
the trainee directly pays the training costs -- except for the important
considereation that private schools may be more efficient -- since the equilib-
‘rium military pay would equal the civilian pay if the military peid for the
training and would equsl the civilisn pay plus the training costs if the
txjgt.ineee- paid. “On-the-job training® indicates a relatively slow increase
in skill due to the experience gained while working on the Jjob. If thia
training were tranaferable, the equilibrium wage rate during any period
would equal the marginal yroduct minus training costs; therefore, “trans-
ferable® on-the-job training costs should be paid for by the trainee, Just
like any other transferable training costa. If the training were not
transfereble, the equilibrium wage rate would simply equal the marginal
product; therefore non-transferable on~the-Job training sosts should dbe paid
for by the employer, Jjust like any other non-transferable training costs.

I{ has been shown that if the military shifts to a policy of buying
tra:ined personnel insteed of training the personnel themselves, there will
be & more efficlent allocation of reaources for the economy, and a reduction
in costs, perhg;im a substantisl one, to the militery. Before empirically |
estimating these savings, it 1s advissble to point out some additional
ixplications of this policy changes.

1. The military i8 a unique organizetion in that for a wide range of
positions the higher positions are filled almost entirely by men who worked
up in the orgenization. Thus the probability is almost unity that & ser-
geant initially started as a private, or that a colonel started as a second

lieutenant. It is true that there would be a significant amount of internal



yromoting in the most efficiently run organization, the reason being that

in & world of uncertalnty, the ability of a prospective employee is not
known immedietely, and can be determined only after a period of employment.
Neverthelees, it appeers that the internmal promotion is more important in
the militery than is necessary, and certainly grester than in the average
firm. A virtue of the change proposed here is that it forces the military
to hire men at intermediate levels in the enlisted and officers ranks. For
example, it would be impossible to hire a skilled radar repairman as a
privete; he would probebly have to be hired as a gsergeant. It would be
impoasible to hire a skilled pilot as a second lieutenant s Just as today 1t
is impossible to hire a skilled physician as a second lieutenant; he usually
becomes & ceptaln or a major. This development on a large seale would bring
military hiring policies closer to those practiced by efficient firms.

2. The Cordiner report and A. Enthoven have expressed concern over
low reenligtment rates in the militery, arguing correctly that with present
persomnel policies this is very westeful of military resources. The reader
should not require any detailed argument at this stage to be comvinced that
the mein reason for this is that the military bears the costs of training,
and is unable to reap any gains from thoee who fail to reenlist. A poliey
of buying trained persomnel would, therefore, elimin_ate this ecost. Of
course, low reenlistment rates would still involve a cost to the military,
eince continuity of personnel is Mfcmd, but the cost would be greatly
below that incurred today.

3. Given the (relatively) costlese nature of the traeining provided by
the military and given the existence of the draft, many young men take train-
ing from the military {such as in piloting) without any serious intention of
ueing this training later on, either in the military or as e civilian. Paying
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an amount competitive with that paid in comparsble civilien occupations {as
proposed in the Cordiner report) would not prevent these young men from re-
signing, since they resign not to enter comparable eivilian occupations but“
to enter quite different civilian occupations. However, if they were forced
to pay for their training, they would do so only if they had e sericus in-
tention to use the training leter en. Thus this change in poliey would
eliminate one cause of the attrition of skilled military personnel. Of
course the major cause of this attrition is the low military pey; the great
virtue of the Cordiner report is that it realized this and recommended the
correct solution, nemely, an increase in pay for skilled military personnel.
L. fThis change also puts the draft in proper perspective. It makes
1ittle mense to draft a man, give him expensive training, and then have him
leave for a civilian job. If the military wants to use the draft to obtain
skilled personnel, it makes much better sense to draft the skilled personnel;
this has been done for physicians, dentists and cheplains. There is no
reason why it cannot be extended {if so desired) to a mach wgé,er range of
skills. It is quite likely that such personnel would fail to enlist after
the draft term expires, but as pointed out in section (2), such attrition

would eost much less than the attrition of drafted personmel does today.

*The draft is analyzed in deteil in another memorandum.





