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PREFACE

This report was prepared as part of Rand's Manpower, Personnel,
and Training Program, sponsored by the United States Air Force. It is
the third in a series presenting work done under the Air Reserve Forces
Personnel Study. The study, which was initiated at the request of the
Deputy Chief of Staff/Personnel, Headquarters, United States Air Force,
is designed to explore the implications of a changing personnel environ-
ment on the airmen personnel structure of the Air Reserve Forces, This
report examines recruiting and personnel costs for the Air Reserve Forces
in the new draft free environment. The findings should be useful in
planning for the reserve forces in the absence of the draft and in the
context of total force planning.

The present series of reports represents a continuing effort on
the part of The Rand Corporation to consider problems relating to the
future of the Air Reserve Forces. Thus far the series consists of the

following reports:

Vol. I. The Personnel Structure and Posture of the Air National
Guard and the Air Forze Reserve (R-1049-PR)
Vol. II. The Air Reserve Forces uznd the Economics of Secondary

Labor Market Participation (R1254-PR)

Vol. III. Total Force Planning, Fersomnel Costs, and the Supply
of New Reservists (R-1430-PR)

Vol. IV. Personnel Shortages and Combat Capability (R-1459-PR)
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SUMMARY

The year 1970 held the hope of being one of the most promising in
the history of the reserve forces of the United States. 1In that year
the Gates Commission concluded that an all-volunteer reserve was not
only desirable but feasible. Furthermore, the concept of total force
planning was seen as a means of increasing the role of a cost-effective
reserve. By 1973 the hope of an expanded role had faded, as major re-
cruiting problems and personnel shortages developed in the wake of the
end of the military draft. This report examines recruiting and person-
nel costs for the Air Reserve Forces in the new draft free environment.
It applies an economic model to the draft period 1968-1969 as a means
of understanding the effect that a zero draft has, and will continue
to have, on the supply and cost of reserve personnel.

The analysis of the supply of new reservists under the draft is
similar to that of any moonlighting situation, except that the draft
and the chance of reserve mobilization induce uncertainty into calcu-
lations of the various expected wage rates that presumably affect peo-
ple's behavior. In general, the institution of the draft has the
effect of encouraging people to join the reserves. The net benefit to
a person from joining the reserves is made up of (a) the money payment
he gets from participating in the program, (b) the value from protec-
tion of his civilian income, since enlistment in the reserves precludes
being drafted, and (c) an adjustment for the probability of reserve
mobilization.

The effect of changes in the supply of military personnel with
respect to changes in civilian and military incomes is generally esti-
mated using data generated in a period when there was a positive prob-
ability of being drafted. While this has also been done in the present
study, straightforward interpretation of the statistical results is
not possible here, since the partial derivative of the reserve enlist-
ment rate with respect to nominal civilian earnings is not invariant
with respect to the probability of being drafted. However, an appro-

priate adjustment can be made.
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The empirical results suggest that the long-range effect of ending
the draft is to alter the economic incentives that previously favored
participation in the reserves., Most notable is the shift in sign, from
positive to negative, of the partial derivative (and elasticity) of
the enlistment rate with respect to civilian earnings, as one moves
from a draft to a zero draft situation. The results show that, in the
draft period of the late 1960s, higher reserve and civilian earnings
encouraged reserve enlistment. In a zero draft period, however, the
reserve supply curve is forward sloping with respect to the reserve
wage rate and backward bending with respect to civilian earnings.

The long-range effect of ending the draft is to change the incen-
tive structure that previously fostered reserve participation. Future
enlistments will depend upon the future level of reserve and civilian
pay. The critical problem caused by the end of the draft can best be
appreciated by comparing projected accessions, using the model developed
in this report, with projected requirements for new nonprior service
airmen. The following table shows priority accessions required to
maintain an Air Reserve Force of approximately 113,000 airmen through
1976. Assuming a 6 percent yearly rate of wage inflation for both the
civilian and reserve sectors, the yearly shortage will range between
65 and 67 percent. To counter this projected shortage, reserve earn-

ings would have to more than double.

RESERVE REQUIREMENTS AND PROJECTED ACCESSIONS

Required Civilian Reserve Projected

Priority Earnings Index Earnings Index Priority Percent
Year Enlistments 1968-1969 = 100 1968-1969 = 100 Accessions Shortage
1973 13,000 134 207 4,040 69
1974 12,000 142 219 3,940 67
1975 11,000 150 232 3,860 65
1976 16,000 159 246 3,760 77
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The findings in this report clearly indicate that under present
pay and utilization policies the Air Reserve Forces cannot staff their
units. Economic incentives—-that is, wage increases—-can be used to
encourage new enlistments. However, the increases would have to be so
large that reserve units may no longer be able to compete against ac-
tive units for scarce defense dollars, especially since the active Air
Force is having little trouble enlisting personnel at the prevailing
wage rates. Therefore, under total force planning concepts, reserve
units would lose their cost-effectiveness edge if they attempted to
use traditional economic incentives.

In the future the reserves must find new means to improve the ef-
ficiency of their recruiting effort. Moreover, they should reexamine
the manning of reserve units and their stated requirements for nonprior
service airmen., It is likely that, if the increased cost of reserve
personnel is taken into account in the force planning process, the fu-
ture personnel structure of the Air Reserve Forces will be quite dif-
ferent from the one developed during the draft era and continued today.
If force planners fail to react to the new zero draft environment, it
is likely that the reserves cannot be staffed; and reserve units will

cease to be a cost-effective addition to the United States Air Force.






—ix-

ACKNOWLEDGMENTS

The author is indebted to Julie DaVanzo, Glenn Gotz, Gus Haggstrom,
Gary Nelson, and Robert Shishko of Rand, and Arnold Moore of the Center
for Naval Analyses, for criticism of early drafts of this report. The

author, of course, accepts final responsibility for the report contents.






—xi-

CONTENTS
PREFACE & ittt ittt it it ennonnoessnnenssosnsssossansesassennns
SUMMARY ...vevnennnnns e,
ACKNOWLEDGMENTS ... iviveennss e reseesetaaseens Chesecee e
Section
I. INTRODUCTION ... iinverennnesenensesossssosnosnosnnsansons
Background ........cuitiiiiiiiii i it it
The Air Reserve Forces and the Total Force Concept .....
The Air Reserve Forces and the Gates Commission ........
Plan of the RepPoOrL ..iuueeirroeneecneerensesnsoascosesssss
ITI. THE ECONOMICS OF RESERVE FORCE PARTICIPATION ......ovveees
The Effects of the Draft ...ttt iineiriennnnnnnnens
Estimating the Reserve Supply CUTVE ...vvivuniuneonnnsns
Estimates of m and § ..viinnrireniiinnenonnsonesnannses
III. THE SUPPLY OF RESERVISTS .. iviiniiiinennnacsnsnsnsesnonas
The Statistical Supply Function .......cccieiieenineenaens
DAt tovsvriessesoressesssanseosasesssasanasssassanssses
Enlistee-Applicants c.uvuree e inneeneneneaeennnnns
Qualified and Eligible Population .....eeevveneaeenn.
The Present Value of Civilian INcome .......eeeeoee...
The Present Value of Reserve InCome .......ceeeeeeen.
Age Group and Region ....euiiinne it iinneenanenennn,
Results-~Supply of Reservists When 7 = mp «.eivvnennnn.
IV. THE SUPPLY OF RESERVISTS IN THE ABSENCE OF THE DRAFT .....
Immediate Effect ouvivsineienennnnnioreanenensaannoannnns
Long~Range Effects ....iieiiii it innennvnennencnnnonss
The Supply of Reservists in a Zero Draft Environment
V. THE AIR RESERVE FORCES AND TOTAL FORCE PLANNING ..........

APPENDIX: A MODEL OF NONPRIOR SERVICE
PRIORITY APPLICANTS .. iiiititiiiiitneiiinnonannonnnnns






I. INTRODUCTION

BACKGROUND

The year 1970 held the hope of being one of the most promising in
the history of the reserve forces of the United States. From an era
of neglect during the Viet Nam War, the reserve forces looked forward
to a new role in the country's defense. In February, the President's
Commission on an All-Volunteer Armed Force (commonly called the Gates
Commission after its Chairman, former Secretary of Defense Thomas Gates)
published its long awaited report.* In it they concluded that an All-
Volunteer Armed Force, including the reserve forces, not only was de-
sirable but was also feasible. In August, then Secretary of Defense
Melvin Laird published a policy letter calling for the "planning, pro-
gramming, manning, equipping and employing of the Guard and Reserve
Forces" within the context of a "total force concept." By 1973 the
hope of an expanded role for the reserves had faded as major recruit-
ing ﬁroblems and personnel shortages developed in the wake of the end
of the military draft. This report examines recruiting and personnel
costs for the Air Reserve ForcesT in the new draft free environment.
It applies an economic model to the draft period 1968-1969 as a means
of understanding the effect that a zero draft has and will continue to
have on the supply and cost of reserve personnel, This information is
important in the continuing efforts to plan for the reserve forces in

a zero draft environment and in the context of total force planning.

THE AIR RESERVE FORCES AND THE TOTAL FORCE CONCEPT

The Gates report and the total force concept are interrelated.
The Gates Commission considered the availability of personnel at vari-
ous force levels and at various rates of pay. In planning for the

future reserve force, under the total force concept, a major factor

*
The report of the President's Commission on an All-Volunteer
Armed Force (The Gates Report), February 1970.

+The term Air Reserve Forces or reserves refers collectively to the
Air National Guard and the Air Force Reserve.



which determines the cost-effective mix of reserve and active units is
the availability and cost of personnel. Personnel costs are important
in determining force size under the total force concept.
Unfortunately, the cost analysis included as part of most force
planning decisions generally assumes that there is an inexhaustible
supply of personnel at the prevailing wage rate--that is, the labor
supply curve is infinitely elastic. Although this may be adequate for
micro decisions, it is not appropriate for major force planning deci-
sions. To some extent this is understandable. Before 1973 the draft
guaranteed the supply of young men for both active and reserve forces.
As a result, force planning decisions were not considered an important
determinant of manpower costs. However, the end of the draft forced
the military to compete in the nation's labor markets., TForce planners
must now recognize that their decisions are major factors in determin-
ing both the average and marginal costs of personnel. In the zero
draft environment, manpower becomes an increasingly expensive resource
as total force size increases. Therefore, before major force planning
decisions can be made on the future structure of reserve and active
units it is necessary to determine under what conditions and at what

cost the reserves will be able to staff their units.

THE AIR RESERVE FORCES AND THE GATES COMMISSION

While the Gates Commission clearly saw the link between personnel
costs and force size in a zero draft environment, their analysis failed
to accurately predict the problems in recruiting young men to join
reserve units that have developed since the draft has ended. 1In fact,
the Commission noted, "Research . . . indicated that planned reserves
can be maintained on an all-volunteer basis at reasonable levels of
compensation."* They did hedge by noting, "Given the uncertainty which
surrounds projections of reserve enlistment and losses . . . further
steps beyond the recommended pay increases may be necessary.'

From a technical sense the conclusion of the Gates Commission was

*
The Gates Report, p. 97 (emphasis added).
"The Gates Report, pp. 116-117.



based on two major flaws. First, the conclusions relied upon a sensi-
tivity analysis and questionable assumptions concerning the effects of
a change in military pay and population on reserve enlistment. They
assumed a pay elasticity of between 0.8 and 1.25 for the entire reserve
force, the latter number being the estimated active duty pay elasticity
and the former being the estimated active duty reenlistment pay elas-
ticity. The elasticity with respect to population was assumed to be
unity. Furthermore, the civilian and military pay elasticities were
assumed to have the same absolute value, differing only in sign. It
will be shown below that, at least for the Air Reserve Forces, the ab-
solute value of the civilian pay elasticity is greater than that of

the military pay elasticity, and the population elasticity is less than
unity.

Second, the Commission did not provide separate estimates or pro-
jections for the various reserve force components. This limited the
usefulness of the work since it is known that elasticity estimates for
the active force differ by Service.* The implications of a given pay

increase for the various reserve components are likely to be different.

PLAN OF THE REPORT

This report attempts to provide better estimates of the effect of
the draft and of civilian and military pay on reserve enlistments. It
attempts to provide information on the cost of reserve personnel that
can be used by force planners in determining the appropriate mix of
reserve and active units within the context of the total force concept.
Section II presents an economic model of reserve force participation.
The analysis of the supply of reservists under the military draft is
similar to any moonlighting situation except that the draft and the
chance of reserve mobilization result in uncertainty in the implicit
calculations of the various expected values that are assumed to have
an effect on decisions. Section III presents the statistical model

and results obtained from fitting the reserve supply function to the

*
See: Studies Prepared for the President's Commission on an
All-Volunteer Armed Force, Volume I, Part II, November 1970.



1968-1969 data for specific ("priority') age groups. Section IV applies
the results of the statistical model by projecting reserve priority
accessions at various levels of military and civilian pay for the pe-

riod 1973 through 1976. The major conclusions are:

1. Reserve priority enlistments for 1973 are likely to be higher
than expected, given the 1972 Selective Service lottery ex-
perience, However, they are likely to be less than projected
enlistments based upon the economic model estimated here.

2, Assuming present utilization of nonprior service airmen, yearly
enlistment shortfalls will range between 65 and 77 percent.

3. Even if utilization were changed so that only 30 percent of
the force was made up of nonprior service airmen, the average
shortfall would be 40 percent. Even to meet this reduced re-
quirement an increase in reserve earnings of about 20 percent

would be necessary.

The final section points out the importance of this type of re-
search for total force planning and for determining the future role

of reserve forces.



II. THE ECONOMICS OF RESERVE FORCE PARTICIPATION

THE EFFECTS OF THE DRAFT

The analysis of the supply of reservists under the military draft

is similar to any moonlighting situation except that the draft and the
chance of reserve mobilization result in uncertainty in the calcula-

*
tion of the various expected wage rates.

Fach individual may be viewed as facing three options: (1) en-
listing in the military with earned income M; (2) entering the civil-
ian labor force with expected earned income W; or (3) entering the
civilian labor force and joining the reserves with expected total in-
come T. The net income gain (R) from joining the reserves, which is
the difference between T and W, can be shown under various assumptions
about the probability of being drafted and the probability of the re-
serves being mobilized. For example, if we assume a single multiyear
time period, and if m is the probability of being drafted and § is the
probability of reserve mobilization, then in the present zero draft
and zero mobilization situation (m = 0, § = 0) the expected income

consequence of various employment options is:
Case I ™= 0, § =20

Expected
Option Income

Joining the active military M

Taking a civilian job %)

il
£
+
~

Taking a second reserve job T

where m = military active duty money income,

civilian money income,

w

]

r reserve money income.

*For the standard moonlighting situation, see Bernard Rostker and
Robert Shishko, Air Reserve Personnel Study: Volume II. The Air Re-
serve Forces and the Economics of Secondary Labor Market Participation,
R-1254~PR, August 1973.



The net gain from joining the reserves (R) is r.
If, as has been true through most of the post-war period, there
is a positive probability of being drafted {(m > 0) then:

Case IL T > 0, § =0

Option Expected Income

m

w(l - ) + mw

Joining the active military M

Taking a civilian job W

Taking a second reserve job T =w + r

In this case the net gain from joining the reserves (R) is:
w+r) - [w@-71) +mi] =1 + nlw - m)

For completeness we should also consider that a reserve unit has

the possibility of mobilization (8§ > 0). In that case
Case III1 m > 0, § >0

Option Expected Income

Joining the active military M =m
w(l - 7) + mm

(w+ r)(l - §) +mé

Taking a civilian job W

Taking a second reserve job T
In this case the net gain from joining the reserves (R) is:
(L -8)r + (v - 8)(w-m)

In sum, the net benefit a person derives from joining the reserves
is made up by (a) the money payment he gets from participating in the
program (r), (b) the value from protecting his civilian income, since
enlistment in the reserves precludes being drafted (n{w - m]), (c) an

adjustment for the probability of reserve mobilization (§[m - w - r]).



In general, the institution of the draft has the effect of en-
couraging people to join the reserves. Presumably, people's behavior
results from consideration of expected, rather than nominal values.
Even though young men are not drafted directly into the reserves since
w >m and 7 > § in the late 1960s, in that period the presence of the
draft resulted in w > W and R > r. An increase in w resulted in an
increase in both W and R, 1In effect, the draft discounted the effect

of civilian earnings and inflated the effect of reserve pay.

ESTIMATING THE RESERVE SUPPLY CURVE

The effect of changes in the supply of military personnel with

respect to changes in civilian and military incomes has generally been
estimated using data generated in a period when there was a positive
probability of being drafted. Characteristic of earlier studies of

*
active duty enlistment is the following equation:

E = b0 + blr + b2w + b3ﬂ.
E = enlistments/population.
Most studies assume that the effect of the draft is simply b3

(3E/37) and that bl

of the level of 7. However, it can be shown that, based upon the ex-

and b2 (3E/3r and 3E/3w) are constant regardless

pected values as formulated above, 3E/3w is not invariant with respect
to m. Therefore, the method used to analyze active duty enlistments

would be inappropriate for analysis of reserve enlistments.

The relationship between 7, and 3E/dr and 3E/3w can be developed

as follows: 1If the underlying reserve supply curve
E =F(R, W) 8

*For example, see A. C. Fisher, "The Cost of the Draft and the
Cost of Ending the Draft," American Economic Review, June 1969, pp.
239-254; Alvin Cook, Jr., "Quality Adjustment and the Excess Supply of
Air Force Volunteers,'" Review of Economics and Statistics, May 1972,
pPp. 166-171; Alan Fecter, Impact of Pay and Draft Policy on Army En-
listment Behavior, Studies Prepared for the President's Commission on
an All-Volunteer Armed Force, November 1970, pp. II-3-1/59.



where R = (1 - 8)r + (v - 8)(w - m),
W= w(l-m) +mn

4

can be approximated by

E = a, + alW + azR (2)
then dE/3W and 3E/3R are independent of 7. However,
%E _ 3E o _ sy 4 3E (1 -
e (-8 h (- (3)

*
is not independent of w, while

oE oFE .

or ~or (7Y (4
is independent of m. Moreover, if one can estimate JE/3r and 3E/dw
for some value of © (= ﬂo) and § (= 60) then one should be able to

solve for oE/or and 9E/dw in a zero draft situation (m = 0).

For example, if we estimate

E = bO + blw + b2r (5)

during a draft period when 7 = 7n, and § = 60, then from (3) and (4)

0
_ JE _ 3E _ BE o _
by = 3w " 3r (Mo " %) taw BT (6)
_3E _ 3E . _
by = %7 T 3R (1 50) 7

*
The partial 3E/d3w could be independent of m if

E = a, + al(R - W)

However, the mathematical conditions for independence are not only
that 92E/3R3m = 0 and 92E/3wdm = O but also that 3E/dR = JE/dW, which
is most unlikely.



Solving for OE/OR and 0E/3W in terms of JE/ow and JE/or,

3E _ 1 3E |
3R 1 -6 ('_J (8

aw"l—wo ow | or 1—50 ’

Then since 3E/3R and 3E/3W are independent of 7 and since we know

3E/3r and 3E/3w for m = Moo then for 7 = 0

3E _ JE
A - 0
or 3R (1 60)’ (10)
and substituting (8)
3E _ 3E
or ot (b
In addition, since
9B _ (2E ) Gk} 12
ow oR 60 * oW (12)
and substituting (8) and (9)
X == 8 A
oFE JoE 0 1 JE oE 0
3w T3 1-5. 1-m [Zﬁ?"<§?x 1—50>]' (13)
0 0 0
Or in terms of Eq. (5) for m = o
JE 3E _
aw = Pp #nd 5= bys
however, for m = 0
JdE oE

5;-# b1 and 3T b2.
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In other words, the coefficients estimated from Eq. (5) would
equal their respective partial derivatives only when the probability
of being drafted was Ty the probability observed in the data. 1In a
zero draft situation, the partial derivatives with respect to nominal

civilian wages would not equal the estimated coefficient bl, but would

equal Eq. (13).

ESTIMATES OF m AND ¢

The lack of information on the expected distribution of 7 and ¢

precludes direct estimation of 3E/OW and 9E/3R. Since the reserve
commitment is six years, the distribution of expected values of 7 and

§ over time would be necessary to estimate W and R as the present value
of six years of civilian and reserve earnings.

The distribution of 7 will depend upon local draft board policies,
national deferment policies, and overall draft calls. In the late
1960s, a time for which enlistment data are available and for which
the reserve supply model will be estimated, draft calls were very high
and most deferments had been eliminated. Moreover, the Selective
Service policy of inducting the oldest qualified individual first re-
sulted in a cumulative probability of being drafted approaching unity.
This suggests that, although an individual might not be able to deter-
mine the exact probability that he would be in the Army in any given
year, he should have expected that in the very near future he would be
drafted and would serve two years on active duty. In such a case ™
would equal the cumulative probability of being drafted (1.0) multiplied
by the time he could expect to serve on active duty (two years), com-—
pared with a tour in the reserve (six years) 2/6. Therefore, ™ would
be equal to 0.33.

Furthermore, the probability of mobilization in the late 1960s
was extremely small., Guard and Reserve units were not widely used in
Southeast Asia, and those called up during the '"Pueblo" crisis served
a fairly short time. For simplicity, we will assume that the proba-

bility of mobilization is zero, and thus in a zero draft environment

3E _ —i—[@-ﬁ—- 3’730.33)] (14)
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JE oE
ar " or )
or in terms of Eq. (5)
8_1;:_= 1 [b, - (b, x 0.33)] (16)
ow 0.66 2 1 : A
B b (17)

or 1
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III. THE SUPPLY OF RESERVISTS

THE STATISTICAL SUPPLY FUNCTION

Based upon the previous discussion, the following supply equation

was estimated using least-squares regression

Ea,s,T - b0 + b1wa,s,t * b2ra,s,t + b3Pa,s,t
8 13
+
24 biAi—3 129 blRi—S

where a = age group
s = state of residence
t = time period
En = enlistee-applicant

E = En/P

*
P = qualified and eligible population
%
r = present value of reserve cash income
*
w = present value of civilian cash income
A = age dummy
R = region dummy
BE 1
Bw - 766 [Py 7 (b X 0.33)]
3E
’r bl

DATA

Enlistee—Applicants

One of the most critical problems in estimating the supply of re-
servists is simply measuring the number of young men who were willing

to join the reserves. The reserves keep records on the number of

*
Per 1000 units.
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nonprior service airmen they enlist. However, in the recent past there
has been an excess of applicant over the number of available positions,
and the total numbers assessed have been less than the available sup-
ply. Therefore, direct measurement of the '"true" supply of new airmen
is not possible. However, careful analysis of the mechanism by which
the available positions were rationed make it possible to measure the
"true'" supply of at least a portion of the eligible population.

In 1967, the Department of Defense established a rationing system
based on 'priorities' for the '"assignment of applications to vacancies
in units of the Ready Reserve." Within the nonprior service class of
applicants, priority was given to applicants between the ages of 17 and
18-1/2. Applicants over the age of 18-1/2 who did not have prior mili-
tary service could be enlisted only "after the unit commander concerned
has determined that qualified applicants in high priority categories
are not available." Furthermore, the regulation states, 'Within the
above priorities, it shall be normal practice to accept the earliest
applicant for enlistment."*

In 1968, reserve enlistment policy was revised. Priority consid-
eration for nonprior service airmen was given first to applicants be-
tween the ages of 17 and 18-1/2 and second to applicants between the
ages of 18-1/2 and 20. Applicants over age 20 were required to wait
until all qualified applicants in higher priority classes had been en-
listed. Within each priority class qualified applicants were still
enlisted in chronological order of their application.

Appendix A presents a model of the priority rationing system based
upon stated policy. This model shows that the "true" supply of appli-
cants from the higher priority class for the T - 1 (six-month) time
period can be approximated as the actual enlistees in period T, since
in each six month period between 1967 and 1970, members of the lower
priority class were enlisted. Therefore, the supply of applicants for
the higher priority class was estimated by assuming no attrition from
the waiting list and an initial application-enlistment lag of six months.

Enlistments themselves had to be estimated, since published reserve

%
See Department of Defense Directive Number 1205.14.
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records do not identify enlistees by age cohort or geographic location.
Enlistments for FY 1968 and FY 1970 were obtained by identifying non-
prior service airmen and their dates of enlistment from the 30 June
1970 Uniform Airmen Record computer tape file. This procedure may un-—
derestimate the number of enlistments, and thus applicants, if large
numbers of airmen were enlisted in FY 1969 or FY 1970 and were dis-
charged before 30 June 1970.

Total applicants for the Air Reserve Forces were disaggregated into
432 cells, providing a like number of units of observation for the sta-
tistical analysis. Each cell contained the number of high priority ap-
plicants for a six-month period for each of 36 state aggregates. Be-
cause of the assumed six-month lag between application and enlistment,
the time period covered is CY 1968 and CY 1969. 1In CY 1968 the high
priority age group (17 through 18-1/2) was divided into six-month age
cohorts, resulting in 216 observations. In CY 1969 a second high pri-
ority class was established--ages 18-1/2 through 20. This would nor-
mally have resulted in 432 new observations. However, enlistments in
the first half of CY 1970 for ages over 19 were excluded from the anal-
ysis because they would have received their selective service lottery
number and the model presented here would not reflect their behavior.

Since each cell represents only a small portion of the total ap-
plicants, the prediction of the total high priority supply is equal

to:

Total high priority supply = maximum number of priority age
groups in sample (6) x number
of state aggregates (36) X num-
ber of period per year (2) x
prediction of applicants per
cell.

= 432 x prediction of applicants

per cell.

In the period of analysis, CY 1968-1969, there was an average of
30.08 applicants per unit of observation, with an average total high

priority supply of 13,000 airmen.
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Qualified and Eligible Population

Population was explicitly entered into the analysis as an indepen-—
dent variable to test the hypothesis that the elasticity of supply with
respect to population was one. This also eliminated the possibilities
of heteroscedasticity. Age and regional dummy variables were added to
control for the different labor market conditions throughout the coun-
try and among different age cohorts.

The qualified and eligible population for each cell was estimated
from the 1970 Census by working backward to obtain population figures
for each age cohort in the period CY 1968-1969--that is, a person 20
years of age in 1970 was assumed to belong to the 18 years of age co-
hort in 1968. This, of course, neglects mortality and migration,
Total population was adjusted to obtain eligible population in several
ways. First, the eligible population was restricted to white males.
In the period under study over 99 percent of enlistees were male, and
98 percent were white. (Restricting the population for analysis does
not imply that in the future large numbers of reservists could not be
recruited from female and nonwhite groups. However, including these
groups in the analysis would have overstated the actual population
from which reservists were taken.)

Second, population was obtained for only the county in which a
reserve unit was located. Air Force regulations state that to be con-
sidered for enlistment an applicant must live within 100 miles of the
unit he wishes to join. Since it was not possible to calculate the
eligible population in terms of geographic distance from units, the
county in which reserve units were located was used as a proxy. In
fact, 34.72 percent of the nation's white male population live in
counties that host Air Reserve units.

Finally, eligible population was adjusted to take account of the
physical and mental standards of the Air Reserve Forces. The combined
Selective Service pre-induction and induction physical and mental test
results, corrected for year, state, and race, were used to obtain the

"qualified and eligible'" population.
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The Present Value of Civilian Income

The present value of civilian income (w) was estimated as follows:

- i
woo, . +
a+1,s,t+1(l 8)

1 1+t

€
]
€1
+
I 10

i

where w = mean civilian income,

g civilian income inflation factor,

d

discount rate.

The mean civilian income was calculated from the March 1969 and
1970 Consumer Population Survey. This shows income for the period 1968
and 1969 and permitted disaggregation by age cohort and state. The
civilian inflation factor was assumed to be 6 percent per year, and
the time preference discount rate was assumed to be 10 percent per

year.

The Present Value of Reserve Income

The present value of reserve income (r) was estimated as follows:

a+mnmt

* § Ti41 41
=1 a1+ at

where r = mean reserve income,
h = reserve inflation factor,
*
w = civilian income lost during the five months of initial

training.

The mean reserve income for each of the six years of reserve ser-
vice was calculated by assuming the historical promotion rate and ad-
justing for the average number of days of reserve drill in each time
period and the loss of civilian earnings during the initial five-month
training period. It was also assumed that reservists expected future
pay raises equal to the average raise in the period preceding their
application. The stream of earnings was discounted back to the present

by assuming a 10 percent discount rate.
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Age Group and Region

The effect that the various age groups and geographic regions have
on supply was considered with the use of binary (or dummy) variables.
Six age groups were explicitly considered, 17 through 19 in half-year
increments. The nine standard Census subregions were also used. The
results reported in Table 1 show only the statistically significant

regional dummy variables.

Table 1

RESERVE SUPPLY FUNCTION

(Dependent variable, reserve
enlistments/population)

Standard
Coefficient Error Mean
Population® -0.30270  0.03279  7.700
Present va%ue of civilian
income 0.00362 0.00068 17.540
Present value of reserve
income?d 0.00058 0.00013 2.394
Age cohorts
17-17% 3.103 1.635
17%-18 8.717 1.635
18-18% 10.158 1.296
18%-19 7.691 1.536
19-19% -3.922 1.439
Region
New England -3.9217 0.0887
South Atlantic 1.1997 0.7448
East South Central -1.6422 0.9428
West South Central 7.0922 0.9888
Constant -16.59

NOTE: R? = 0.4269, Standard Error = 6.104, DF = 527,
F = 32,71, Mean = 6.66.

aPer 1000 units.

RESULTS—--SUPPLY OF RESERVISTS WHEN w = 0

The standard statistical techniques of least squares regression
were used to estimate the model. The results are presented in Table 1.

In a draft situation, reserve income and civilian income are positively
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and significantly (.00l probability level) related to the number of re-
serve applicants. Similarly, significant positive relationships were
found for the age groups that coincide with high school graduation.

This would indicate that the most likely time a young man will apply

for reserve service is immediately after he graduates from high school.
The regional variables also show two significant results. They indicate
that the best recruiting area is the "west-south central"” census region,
which is dominated by the State of Texas. The worst recruiting region
is the "northeastern" United States.

The effect that population has on reserve enlistment is illustrated
in two ways. First, results directly show a significantly negative
relationship between the propensity to enlist and population. Small
population areas appear to enjoy a greater relative acceptance of the
reserves. However, if we evaluate 3En/3P at the mean of all independent
variables, then an increase in population will result in an increase

*
in enlistments-~that is, 9E/3P = - 0.3027, but at the mean 9En/3P = 4.33.

*
If

E=a+ bP + cZ,

Il

En/P,

Z = vector of all other independent variables,

where E

then
2
En = aP + bP  + cZP
or
JoEn
SR a + 2bP + cZn

= a+ bP + cZ + bP.
Evaluated at the mean of all independent variables

9En

5P 6.66 + bP

6.66 - 2.33
4.33,

[l
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IV. THE SUPPLY OF RESERVISTS IN THE ABSENCE OF THE DRAFT

The end of the draft had an immediate and long-run effect on the
supply of nonprior service airmen. Immediately after the draft ended
the number of young men enlisting in the Air Reserve Forces dropped
substantially. In the long run the elimination of the draft altered

the incentives that previously encouraged reserve force participation.

IMMEDIATE EFFECT

As early as 1971, analysis of the Selective Service lottery ex-

perience indicated that the end of the draft would result in about

an 80 percent drop in enlistments. Table 2 presents lottery data for
the last six months of 1972--the last period the draft was in effect,
The '"true volunteer" rate computed from the data varies only slightly
by reserve component and supports earlier findings.

An indication of the initial effect of the end of the draft is
presented in Table 3. This table shows the 1973 enlistments by calen-
dar quarter and reserve component, and the true volunteer enlistments
for the corresponding period in 1972. The 1973 enlistments are as-
sumed to be all true volunteers since the draft was not in effect in
that year. The 1972 true volunteers were obtained by applying the
true volunteer rate, from Table 2, to total 1972 enlistments. Al-
though there has been a total drop in enlistments from 8792 in 1972
to 3052, the decrease was less than expected based upon an extrapola-

tion of recent lottery experience.

LONG-RANGE EFFECTS

The long-range effect of ending the draft is to alter the eco-

nomic incentives that favored participation in the reserves. This

can be seen most clearly (Table 4) by a comparison of the elasticities
and partial derivatives of the enlistment rate with respect to nominal
reserve and civilian earnings. Most notable is the shift in sign of
the partial and the elasticity of enlistment with respect to civilian

earnings as one moves from a draft (w = ﬂo) to a zero draft (m = 0)
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Table 2
NONPRIOR SERVICE ENLISTMENTS IN

AIR RESERVE FORCES BY LOTTERY
NUMBER, JULY-DECEMBER 1972

Number of
Lottery Enlistments

Number Group ANG AFRES Total

1-40 1 838 318 1156
41-80 2 1194 387 1581
81-120 3 561 171 732
121-160 4 48 20 68
161-200 5 41 15 56
201-240 6 41 18 59
241-280 7 45 17 62
281-320 8 32 12 44
321-366 9 37 16 53
Unknown 102 285 127 412

3122 1101 4223

Estimated per-
cent true
volunteerP 20.8 24.5 21.9

%The enlistees whose lottery
numbers were unknown (Group 10)
were less than 19 years of age and
therefore had not received their
lottery numbers at the time of
their enlistments.

b
True volunteer rate =

e
<-€ 124 c, > x 9+ Gy




NONPRIOR SERVICE TRUE VOLUNTEER ENLISTMENTS,

Reserve Component

Air National Guard

Total

Air Force Reserve

Total

Total Air Reserve Force

Total
a1972 true volunteer

b1973 true volunteer

listments.
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Table 3

Period

January-March
April-June
July~September
October-December

January-March
April-June
July-September
October-December

January-March
April-June
July~-September
October-December

1972-1973

19728 1973P

304
352
400
253

1309

207
116
142
131

596
511
468

542
384

1905

381
564
596
564

2105

178
156
260
353

947
559
720

856
917

3052

enlistments = total 1972 en-
listments times true volunteer rate.

enlistments

total 1973 en~

situation., The discussion above and the empirical results show that,

in the draft period of the late 1960s, both higher reserve and higher

civilian earnings encouraged reserve enlistments.

However, in a zero

draft period higher civilian earnings are no longer associated with

higher reserve enlistments.

Moreover, this is consistent with re-

search on the economics of moonlighting--namely that "the (moonlight-

ing) supply curve is forward sloping with respect to the moonlighting

wage rate (r) and backward bending with respect to primary earnings

*
(W) Rl

*
Rostker and Shishko, p.

17.
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Table 4

DERIVATIVES AND ELASTICITIES: DRAFT AND
ZERO DRAFT ENVIRONMENT

Zero

Draft Drafta
Derivatives
o 0.00058 0.00058
or
oE
- 0.00362 -0.000935
ow
oE
5P -0.3027 -0.3027

Elasticities (eval-
uated at mean)

e 1.3007 1.3007
e 1.5384 -2.460

W

ep ~0. 347 -0.347

q5ee Eq. (14).

THE SUPPLY OF RESERVISTS IN A ZERO DRAFT ENVIRONMENT
Although the long-range effect of ending the draft is a change

in the incentive structure that previously fostered reserve partici-
pation, future enlistments will depend upon the future level of re-
serve and civilian pay. An examination of recent wage changes shows
that reserve earnings have increased 107 percent between 1968-1969
(the period for which the empirical model was estimated) and 1973.
However, civilian earnings increased by only 34 percent during the
same period. If we assume that 20 percent of the average 13,000
priority enlistments (age 17-20) from the 1968-1969 period were true
volunteers, about 2600, then applying the zero draft pay elasticities
to the 1973 earnings levels would result in a projection of about
4000 priority enlistments in 1973. This is, of course, somewhat

greater than the actual enlistments of 3052, as shown in Table 3.
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The critical problem caused by the ending of the draft can best
be seen by comparing projected accessions with projected requirements
for new nonprior service airmen. Table 5 shows priority accessions
required to maintain an Air Reserve Force of approximately 113,000
through 1976. Assuming a 6 percent yearly rate of wage inflation
for both the civilian and reserve sectors, the yearly shortfall will

range between 65 and 77 percent.

Table 5
RESERVE REQUIREMENTS AND PROJECTED ACCESSIONS
Required Civilian Reserve Projected

Priority a Earnings Index Earnings Index Priority Percent
Year Enlistments 1968-1969 = 100 1968-1969 = 100 Accessions Shortage

1973 13,000 134 207 4,040 69
1974 12,000 142 219 3,940 67
1975 11,000 150 232 3,860 65
1976 16,000 159 246 3,760 77

8Source: Bernard Rostker, Air Reserve Forces Persomnel Study: Vol-
une 1. The Personnel Structure and Posture of the Air National Guard
and Air Force Reserve, R-1049-PR, April 1973, p. 48. Approximately 90
percent of the present supply of nonprior service airmen come from the
priority age group.

An alternative that could help reduce the problems likely to re-
sult from the projected shortage of new airmen is to reorganize the
Air Reserve Forces so as to reduce the future requirement for nonprior
service airmen. A proposal currently under study by Air Force person-
nel planners is to reverse the present (70 percent/30 percent) mix of
nonprior service and career alrmen. However, if the enlisted force
remains at the 113,000 level, the new mix would require a steady-state
force of 33,900 airmen. With the current six year enlistment, the

number of yearly nonprior service accessions (in the steady state)
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would have to average 6552,* with 5900 coming from the priority age
group. Under present pay projections, enlistment shortages would
range from 41 percent in 1976 to 37 percent in 1973.

A second alternative is to use economic incentives to attract
new nonprior service enlistees. Table 6 shows the increases in the
reserve earnings index necessary to meet accession requirements.
As indicated, even a reduction in requirements accompanying a shift
in the present mix of nonprior service and career airmen would require

a substantial increase in reserve earnings.

Table 6

RESERVE EARNINGS NECESSARY TO MEET NPS
PRIORITY REQUIREMENTS

Projected Required
Earnings Index Earnings Index
1968-1969 = 100 1968-1969 = 100
Priority
Year Requirement Civilian Reserve Reserve

1. 70% Nonprior Service/30% Career

1973 13,000 134 207 471
1974 12,000 142 219 457
1975 11,000 150 232 443
1976 16,000 159 246 607

2. 30% Nonprior Service/70% Career (steady state)

1973 5,900 134 207 261
1974 5,900 142 219 276
1975 5,900 150 232 292
1976 5,900 159 246 309

*Based upon an analysis of nonprior service loss rates which
range from a low of 0.0453 in the first year of service to a high of
0.1010 in the fifth year of service. 1In total, the probability that
an entering airman will complete a full tour of service is 0.69. See
Rostker, Air Reserve Forces Persomnel Study: Volume 1. The Personnel
Structure and Posture of the Air National Guard and Air Force Reserve,
R-1049-PR, April 1973, p. 40.



V. THE AIR RESERVE FORCES AND TOTAL FORCE PLANNING

The research presented in this report clearly indicates that under
present pay and utilization policies the Air Reserve Forces cannot
staff their units. Economic incentives-~that is, wage increases—-can
be used to encourage new enlistments. However, the increases would
have to be so large that reserve units may no longer be able to com-
pete against active units for scarce defense dollars, especially since
the active Air Force is having little trouble enlisting personnel at
the prevailing wage rates. Therefore, under total force planning con-
cepts, reserve units would lose their cost-effectiveness edge if they
attempt to use traditional economic incentives.

In the future the reserves must look toward new means to improve
the efficiency of their recruiting effort. Moreover, they must reex-
amine the manning of reserve units and their stated requirement for
nonprior service airmen. It is likely that if the increased cost of
reserve personnel is taken into account in the force planning process,
the future personnel structure of the Air Reserve Forces will be quite
different from the one developed during the draft era and continued
today. If force planners fail to react to the new zero draft environ-
ment, it is likely that the reserves cannot be staffed; and reserve

units will cease to be a cost-effective addition to the United States

Air Force.
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Appendix

A MODEL OF NONPRIOR SERVICE PRIORITY APPLICANTS

The basic problem in measuring the '"true' supply of reservists is
that there are not adequate records on the number of reserve applicants.
The following model shows that in at least one case, that of the first
priority class of enlistees, sufficient information is available to
approximate the "true" supply of the higher priority applicants.

Consider the following model, in which there are two priority
classes, a and b. Members of class 'a' are given preference over mem-—
bers of class 'b' in accordance with the published policies of the
Department of Defense. Assume that, although a person can make applica-
tion in time period t, administrative processing results in a delay so

that he is not actually enlisted until time period t + 1. In such a

case:

> i=a, b, (A.1)

i , . . . . .
where Apt = number of people in priority class i, in time period ¢,
who make application to join the reserves; these are the

"true" supply of reservists;

Et,t+T = the number of people who join the reserves in the period
t + v from priority class i, who made application in time
period t;

Zi,t+r = the number of people who dropped off the waiting list with-

out joining the reserves in time period t + 71, from pri-
ority class i, who made application in time period t.
Equation (A.1l) indicates that people who sign up in any given time
period are either enlisted in the reserves or drop off the waiting list
so that at some time in the future, t + m, all people are accounted

for and none of the original applicants are waiting to join the reserves.
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If the present time period is designated at T, the sufficient con-

dition for Eb to be positive and for class 'b' people to be enlisted is

T
T
Apa - Z (Ej K + 2? K) =0 for J=1... T - 1. (A.2)
K=J+1 ’ ’

Equation (A.2) indicates that enlistments from class 'b' cannot
take place until the entire class 'a' waiting list is exhausted.

If in the previous period Eg—l
following condition must also have been true:

was also greater than zero, the

T-1
Ap? - ) (® +47 ) =0 for J=1...T- 2. (A.3)
K=J+1

Subtracting (A.3) from (A.2):

a a a
Apg g = B g g ¥ gy ) =0

or

a a a
-_— QI .
App_y = FBp g r ¥ pear

Since, in such a case, the length of the class 'a' waiting list is the

. . . a .
minimum one period, it seems reasonable that & is equal to zero.

T-1,T

In that case, if Eb

T are positive then

b
and ET—l

a a 4
== . A.
APy = Epoar (A.4)
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In sum, the model indicates that if stated policies were followed
and if it was observed that over the previous period members of the
lowest priority group were allowed to join the reserves, the true sup-
ply of people from the higher priority groups for period t - 1 can be
approximated as the accessions of people from the higher priority group

in period t. In fact, this was the case in the period 1968-1969.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


