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BAC KGROUND

The supply of qualified men and women vol unteers for the Navy and
Marine Corps is being threatened by two phenomena: a) there is an
absolute reduction in the prime age cohort (17-21) because birth rates
declined in the 1960’s; b) demand for entry level youth is increasing in
non-mil itary Federal programs, and industry and colleges continue to com-
pete for their share of that group. The decline in numbers is expected
to continue at least until 1990. Navy and Marine Corps recruiting have
felt the effects of reduced supply; in a recent 36-month period the Navy
has met its recruiting goals for non-prior-serv ice ma l es only 15% of the
time.

Si nce 1976 the Office of Naval Research Manpower R&D Program has
supported work deal ing with the supp ly of personnel. The purpose of the
research in that area has been to understand personnel supp ly so that
planners can develop appropriate strateg ies for coping with it. ONR-
supported researchers have dealt with econometric forecasting and its
applications to nava l manni ng; they have also investigated methods for
predic ting the influences of new technologies on future manpower needs.
One research effort is looking into the sociolog i cal phenomenon of
occupationa l i nheritance (the tendency of children to enter the careers
of their fathers) and whether It can be exploited In the face of the

-
~~~~~ shortages mentioned earlier. There Is also related work ynder way con—

cerning the impact on accessions of advertising , recrui ters , and
unemployment.

Early in 1979 the ONR program manager asked that a meeting be
organ ized to rev iew the status of personnel supply modeling methods and ,
secondaril y, to recommend candidate research areas for ONR support. A
subcomm i ttee of the ONR Manpower R&D Planning Committee laid out an
agenda, identified and i nvi ted speakers , and organized a workshop.
Attendance was limited in order to encourage interchange among the
participants. The meeting format was as follows: In an opening session
officers from the Navy and Marine Corps highlighted their Serv i ces ’
respective personnel supply prob lems and their interests In bei ng able
to forecast supply. High level manpower policy planners—deputy assis-
tant secretaries from the Departments of Defense and the Navy—explained
their use of and need for research in personnel supply matters . The main
part of the meeting was given to speakers from academic , Indus trial, and
In-house organizations who discussed their own work and what they saw as
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opportunities for further research. Time was set aside during the meet-
ing for subgroups of participants to discuss in depth the issues raised
in the formal presentations.

This report summarizes the workshop. It includes summaries of the
remarks of the keynoters (representatives of the secretariats and the
Navy and Marine Corps) and abstracts of formal papers. Issues that are
attractive cand idates for research support are described in the final
section. An appendix contains the meeting ’s agenda and data tables of
one of the speakers. Names of workshop attendees comprise the first
section of the distribution list.

The workshop was held in Spring f ield , Virginia , during May 7-8, 1979.

THE MEET I NG

Keynoters

As indicated , there were four speakers in the open i ng session.
CDR H. A. Levien , representing the Navy Recruiting Command and serving as
cha i rma n of the workshop, reviewed the state of Navy recruiting . In
general , the Navy is not getting the numbers or quality of people it
requires and has failed to meet its recruiting goals in recent years.
Whil e quotas for females, reserves, and officers have been satisfi ed for
the most part, those for the largest category of recru i ts—non—prior-
serv ice males—have not. Quality requirements currently dictate that
76% of all non-prior-serv ice male recru i ts be high school diploma grad-
uates and that 83% be “school el i g i b l e,” i.e., able to meet school
entrance criteria. Added to supply problems is the fact that the
productivity of the recruiting force has dropped since 1977; e.g., the
recruiting force average productivity is down 38% from the October i9’7
level. The Navy Recruiting Command is supporting research through the
Office of Naval Research and the Offi ce of the Secretary of Defense in an
attempt to ln~,rove overall production and reverse the current trend . Such
issues as the relative merits of recruiter strength vs. advertising , fac-
tors affecting competition both with the other Services and private
en terpr ise, factors affecti ng youth decision processes in pursui t of lif e
goals , Improved geograph ica l distribution of recruiting assets, etc., are
inclu ded In the current research efforts. The challenge remains to
recrui t the quallty and quantity of youth needed to man the Navy. The
Navy has a continu i ng need for research to address the following issues:

I. How many youths can the Navy expect to recruit?
2. How many youths can the Navy afford?
3. How many youths does the Navy really want?

The second speaker was LCOL W. H. Osgood, who discussed personnel
supply problems In his service. There Is an increasing demand for high
quality personnel due to a shift toward the Incorporation of Increasi ngly 
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complex equipment In Marine Corps operations. A complicating fac tor is
that i t is d ifficul t to antici pate manpower needs for new systems; i.e.,
there is no effective methodology for deciding how many and what types
of people will be required . Illustra ting current shortages, Col onel
Osgood said that manpower for the tactical data system specialty is at
25% of desi red strength; furthermore, the Marines anticipate a fivefold
Increase in the need for tra i ned people In that occupational field. The
Marines have trad i tionally been a “first term Intens i ve” service. The
emphasis on sophis tica ted equ i pment, however, will change this. Colonel
Osgood also expressed the interest of his service in techniques for the
effecti ve allocation of such recru i ting resources as advertisin g and
recru i ters.

Fol lowing Colonel Osgood, Dr. Gary Nelson , Deputy Assistant Secre-
tary of Defense (Manpower, Reserve Affa i rs, and Logistics) , discussed the
long term prospect for military manpower. He pointed out that in order
for the volunteer force to have a good chance for success, the Gates Com-
mission In 1969 recommended two major changes: a) large pay increases
for first term enlistees and b) intensified and more professiona l recruit-
ing activities . Such measures, Nelson said, proved adequate through 1977.
Wi th changing demographics, however—particular ly a decline in the number
of 1 7-year-olds, which began In 1978 and is anticipated to continue
through the 1980’s—it has become necessary to evolve new manning strate-
gies. Primarily, the Department of Defense is working toward ways of
reducing i ts dependence on male, non-prior-service , hi gh school graduates.
This can be done in several ways: by lowering the attrition rate among
first term enlis tees, by seeking and expanding new sources of manpower
(primarily women), and by working toward the increased retention of first-
termers through higher reenlistment rates.

One of the reasons for the Services ’ inability to meet their demands
for quality manpower has been the sharp increase in the complexi ty of
weapons coming into their i nventories. Nelson advocated a “black box
replacement” method of maintenance which would shift the burden of fault
diagnosis and repaIr from the uniformed force to rear echelon clvii Ian
technicians. The Services must face up to the necessity of accommodating
to the short-tenure, hi gh—turnover character of most of their accessions.

Recent recruiting has been unsuccessfu l in meeting goals for high
school d i ploma graduates. The problem of shortages in that category was
masked by relatively low goals In FY 78; but with higher quotas in FY 79
as well as hi gher quali ty standards, the Serv ices have not been achiev i ng
their goals. Nelson cited several reasons for this poor recruiting per-
formance: a) a replacement for the GI Bill , the VEAP program, Is not seen
as adequate; b) new Federal youth programs, e.g., CETA training and HEW
scholarshi ps, are competing for the mili tary ’s prime market; c) unemploy-
ment rates are low (but may be reversi ng soon); d) mI litary compensation
has declined relative to civilian wages; e) there have been changes in
tastes or propensities to enlist (a factor that Nel son discounts).

Nelson discussed research needs. He felt that current theories of
personnel supply are overly simplistic with their emphases on youth 
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-
~~ unemployment and seasonal factors. He called for new models that would

take account of the process by which high school graduates make Job
decisions. Nelson also spoke of the complexities of demographics: for
example, the number of youth is declIning but the total labor force is
increasing; and he called for work in understanding these phenomena. He
added that the major competition for young entrants Into the labor market
might be government programs of the type mentioned above, rather than
private i ndustry ; and he cited new aggressive recruiting tactics being
mounted by colleges in the face of declining enrollments. Nelson con-
cluded on the note that the demand for youth by private employers might
decl ine as the labor force ages and more mature and attractive workers
become available. Nelson speculated that, with minimum wages ever
increasing, young workers might be perceived as less desi rable and hence
be drawn back toward military enlistment.

The fourth keynoter was Dr. Bernard Rostker, Princi pal Deputy
Assistant Secretary of the Navy (Manpower and Reserve Affa i rs), who
discussed the supply of personnel to the Navy. He stressed the need to
“come to grips wi th the realities of the market place”— which , in his
view, include far more than econometric factors. Rostker said that there
is a need to explore and understand sh i fts in the supply curve , not just
simple movements along it. He pointed out that wages are erod i ng and that
milita ry compensation needs reform: the new OSD compensation plan is not
projecting an attractive option in relation to other alternatives .

Rostker called for macro-level research dealing with the entire
recrui ti ng process, e.g., advertising appeals, recru i ter strength , etc.
He would like to be able to prov i de guidelines or techniques that would
enable recruiting district commanders to handle their resources accord i ng
to highly localized needs assessments. So far, very little attention has
been given to that type of requirement. Rostker said that Navy “recruit
goaling models” do not take into account resource allocation beyond a
simple proportional relationship to population fi gures.

Rostker discussed some specific qualitative aspects of sub-
populations of interest to the Navy. While demand for a declining number
of youth s Increasing , in the Navy and elsewhere, the Navy is not will-
ing to lower its quality standards. There is current interest in
adhering to a “parity policy” wi th respect to minori ty personnel , but
careful attention has to be paid to avoiding an imbalance in the quality
of m inor i ty accessions; I.e., too much unskill ed labor i n that group
could l ead to racial disturbances like those of 1972. Rostker also
spoke of the planned increase in the number of Navy women: from about
5,000 in the mid-70’s to 40,000 in 1983. There are some unanswered ques-
tions about the extent to wh i ch women will accept non-traditiona l Jobs
and perform wel l In them. Five non-combatant ships now have women crew
members, and the number Is to increase to about 60. Rostker said that it
has been difficult to meet quotas for enlisted women in seagoing b ille ts
through volunteer procedures. Questions remain regarding the recruiting
of women for shi p assignments and the wIllingness of women to say In
those jobs, he said. 
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Rostker discussed the dynamics of loca l l abor markets. He said there
are wide variations , and he proposed analytic research at the level of zip
code units. At present, local recruiting commanders get very l i t t le
gu i dance on how to target their activities; most tactics are worked out on
a trial—and—error basis. Rostker described barriers to recruiting , such
as communities that exclude military recruiters from schools and state
employment agencies that do not credit placements of people in the mill-
tary. He called for the development of “real time response” techniques
in recru iting, saying that present methods are largely insensitive to
chang ing loca l conditions. Rostker felt that advertising can be more
respons ive, and he argued for improved management of recru iters , perhaps
through production bonuses.

Discussing the possibil i ty of a return to a draft , Rostker said that
major problems of high attrit ion and low retention rates would not change
and, with such a return, might well increase. To combat high attr i t ion
he suggested stronger punitive measures. He also suggested the applica-
tion of much more effort to increasing retention; if successfu l, this
would greatly reduce pressures on recruiting . Rostker said that the Navy

- ‘  is currently about 20,000 petty officers under desi red strength. He
- : proposed changes in pay , working conditions , and factors impacting on job

satisfaction as means of increasing petty officer retention rates.

In answering questions about new research directions , Rostker sug-
gested the following: a) work on attitude change vis-a-vis military
service and the Navy; b) an anthropo l ogica l or sociologica l anal ysis of
l abor marke ts, especially to understand what has happened to the Class of
‘78 (its employment history , etc.). Rostker emphasized our lack of infor-
mation about what military service does to people, i.e., institutional
effects on performance, attitudes , etc.

Presentations

There were seven formal presentations during the meeting. This sec-
tion contains an abstract of each paper.* David Grissmer, the Rand
Corporation , reviewed the recent history of research l ead i ng to the
development of personnel supply models; he proposed some new directions
that such models might take in the future. Michael Wachter , Un i vers i ty
of Pennsylvania , presented data on population trends in the U.S.,
information about how they affect labor market participation , and some
projections for the next 15 years. Finis Wel ch, UCLA , discussed the
rela ti onshi p of cohort size to earn i ngs, i.e., covariation in population
and wage rates. Lawrence Goldberg , Center for Nava l Anal yses, spoke on
requirements for Navy recruiting , i.e., numbers of recruiters and
advertising budgets necessary to meet enlistment goals. Thomas Saving ,
Texas A&M, presented a life cycle model of individual career choice, and he
showed how that theory explained enlistment behavior. Saving ’s model
also used length of service as a major explanatory variable , and he
showed how personnel policies impact on turnover. James Sheridan , AT&T,

* In every case but one (the abstract of David Grissmer ’s paper), these
sumarles were wri tten by the speakers. 
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described human resources plann ing in the Bell Sys tem. Richard Grinold ,
Univers ity of California , Berke ley, discussed some of the factors
inf luenc ing nava l personnel supply and a point of view for analyzing them.
Abstracts fol low.

- 

I Experiments, Survej~s, and Proj ections from Models - David Grissme r,
the Rand Corporation. Early (pre— 1971) research on military manpower
concentrated on pay pol icy and factors likely to affect the numbers of
volunteers in a no-draft condition; at that time lit t le was known about
wh ich volunteers were draft-motivated and which were t rue volunteers .
During the earl y years of the volunteer force , policy studies shifted
toward consideration of personnel quality issues , e.g., the effects of
enlistment incentives and unemployment on the supply of high ca liber peo-
ple. Models in use at that time tended to be simp l ist ic , and they were
unduly sensitive to short term effects such as seasona l phenomena.

Current supply forecasting models are genei~.lly useless for long-
range predictions . They also tend to omit many var iables , e.g., changes
in college attendance opportunities . The models are usefu l, however , in
that they can provide reasonable estimates of pay and unemployment effects
on enl~ s tment. Today ’s supply models are usefu l in g iving short range
early warn ings, as they did for a recent decline in enlistments. Among
the shortcomings of mil i tary manpower supp ly models are: a) they lack a
basis in a comprehensive theory of en listment supply; b) they do not
explain why individuals fail to join the Serv ices ; c) they do not contain
longitudinal data on youth; d) they ignore the reserve prob lem; e) they
are not grounded in the results of control led experimentation .

Some directions that manpower models of the 1980 ’s should take are:
a) they should provide supply forecasts early eno igh to permit the Depart-
ment of Defense to adjust its p lans according ly; b) they should provide
a means for eva luating the effects on enlistment of new benefits programs .
There should also be research in such areas as development of a theory of
youth labor markets , understanding of the nature of career decisions , and
the disaggregation of economic data to loca l levels , perhaps going as fine-
grain as zip code areas.

There have been severa l research efforts aimed at understanding the
supply of mil i tary manpower. S ince 1971 a number of surveys have been
conducted at Armed Forces Examining and Enlistment Stations (AFEES).
Unfortunately, successive surveys have been inconsistent in terms of
questions asked and l i t t le trend information is available.

Under Department of Labor sponsorship, Ohio State University has
conducted a “national longitudinal survey of youth” since the late ‘60’ s.
Unt il this year , however, no people entering the mil i tary were tracked .
The 1979 sample—6000 men and 6000 women, aged 14-21—will be followed for
f ive years; data w i l l  become ava ilable In 1980 and succeed ing years regard-
Ing employment experiences, Includ ing mi l i tary enlistment and post-service
Jobs. (DOD and the separate Services are funding part of the survey.)
There is a current experiment on new two-year enlistmen t options in the

— ~~ - -~~-—-- .-—--- - —-~~~~ —..- -—~~~~~~~~~ - --- - .- - ---- - -‘—,- -- ---- — ~~~~~~~~
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Army , Navy, and Marine Corps . Expanded educational benefits are being
used in some experimental conditions as a means of increasing personnel
supply and redistributing occupationa l specialt ies .

Dlscusslon .* With regard to optimal forecasting intervals the
speaker said that two to four years ’ l ead time would be essential for
most policy makers and that it is unlikely tha t as much as 8-10 year
forecasts would ever be feasible. There was discussion on how l i t t le
is known about people who apply to recruiters for information but do not
actually take further steps to join the Navy.

There was some concern tha t, whi le pay may be highly signif icant in
determining whether or not an individua l enlists , it is not a manipulable
condition and that resea rchers and anal ysts therefore tend to turn to less
important variables such as advertising resources. Other benefits and
inducements , such as the modified GI B i l l  (VEAP ) were discussed and their
merits debated; it is not clear , for example , whether some of these incen-
tives help or hurt enlistment and retention .

Advertising and recru iter strength have generally been hi ghly corre-
lated with one another. That is , these resources have been covaried to
the extent that it has not been possible to separate their independent
effects.

The Avai lable Nationa l Labor Supply Pool, 1979-1985 - Michael L.
Wachter , Univers ity orPennsylvania. (Abstract) Many of the significant
labor marke t and related problems that we have today are due, at least in
part , to the sharp swings in the fer t i l i ty  rate that the United States

- 1 has experienced over the past forty years . The population structure of
the U.S. today is a reflection of three dramatic shifts in the fert i l i ty
rate. The f irst major change occurred with the Great Depression . At that
time . the tota l fer t i l i ty  rate declined sharp ly to 2.1 and the tota l num-
ber of births averaged 2.5 million . (A total fertility rate of 2.1 means
that the average family has a completed famil y size of 2.1 children.) The
second major shift was the baby boom of the late l940 ’s and early 50’ s .
At the peak of the baby boom in 1957, completed family size had about
doubled from Depression lows to 3.8 children per family with the tota l
number of births at over 4 mil l ion per year. The baby boom peaked in
1957, rema i ned at a high l evel through 1962 and then began a dramatic
decline tha t continued through 1978 . As of last year the tota l fer t i l i ty
rate was approximately 1.8 and the tota l number of births had declined
to a total of 3.1 million per year. As a result of these fluctuations ,
the Un i ted States labor market is in severe imbalance .

Over the next decade, the baby bust cohort will begin to repl ace the
baby boom cohort in the youth segment of the population. This will have
major benefits and costs for the United States . The largest negative
effects w i l l  impact those employers who tradit ional ly hire from the pool
of young workers.

~ This sect ion, like others fol lowing some of the abstracts , summarizes
the ma in issues and questions raised after the formal presentation .
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The model utiliz ed to forecast these developments is the “cohort
overcrowding” or “relative Income model.” Essentially, a large birth
rate in generation t yields an overcrowding of the labor market for the
young workers in generation t+l. The result is a reduction In relative
wages for these groups and , as a consequence, a decrease in ferti li ty
and an increase In labor force participation of secondary workers. The
dccl inc in fertili ty in t+l again generates a small cohort of younger
workers in t+2. The shortage of young workers leads to an increase in
their relative wages. In response to their favorable position , the
labor force partici pation rates of the younger workers decline as fer-
tility rates increase.

Over the past fifteen years the baby boom generation has resulted
in an overcrowding of the youth labor market. The impact has Indeed
been a sharp reduction in their relative wages and fertility rates and
an increase in their relative unemployment and labor force participation
rates. The Increase in participation and unemployment rates can thus
be traced directly to the overcrowding population affect. In addition ,
this induced increase in the suppl y of workers only served to worsen the
existing oversupply problems of younger workers.

Over the next fif teen years, the process will be reversed. The
small size of the youth group will generate forces that magn i fy the
reduction in the labor supply of young workers. Specificaiiy, younger
people will stay in school longer and some females will both start thei r
famili es earlier and have a larger completed family size. That is , the
participation rates of younger females will level off or grow at a much
slower rate than is currently the case.

The shortage of workers in the entry level jobs will result in an
increase in the relative wages of younger workers. This increase will
reflect not only their favorable supply and demand cond i tions, bu t also
an antici pated independent increase In the rate of productivity growth
due to more rapid capita l accumulation . The employers of younger workers
will thus face an absolute and relative decline in their potential labor
force. In addition , they will have to pay much higher absolute and rela-
tive wage rates to attract these workers. For unattractive skilled jobs,
such as m i n i n g, wage ra tes are l i kel y to skyrocket. For unattractive,
lower skilled jobs, the problems will be even worse.

Adjustments to this situation are likely, bu t w i l l  a l so be very
costly. Wherever possible , employers of younger workers are lik ely to
attempt to recruit older workers. Many current skilled jobs that tradi-
tionally use male workers will need to attract more female workers.
However, the slowdown in growth of younger female participation rates
will end the current reserve of relatively low wage female workers.
Fina lly, the f low of illegal aliens is likely to increase significantly.
This group w ill help to staff the unski1led~ less attract ive jobs that
would otherwise be priced out of existence.

* Tables and figures accompany i ng Dr. Wachter ’s talk appear In Appendix
B, pages 1-4.
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Discussion. Implications for the Navy of these projected changes
in the economy and the l abor marke t are: a) demographic constraints w i l l
cont inue to worsen until the 1990 ’s; b) unemployment rates for youngsters
will be low and competition for the youth cohort will be strong; c)
school enrollmen ts w i l l  increase , causing further shrinkage of the labor
force; d) the composition of the work force will change in the direction
of greater heterogenei ty, e.g., more black , female , and His pan i c par tici-
pation.

Recognizing the comi ng reduction in the available labor force, the
Navy can take some compensating actions, e.g., substitute older for
younger workers (or naval enlistees). Or , as in industry , automation
might be a substitute for some of the labor force. The Navy could at
least identify differences between jobs that have to be performed by
youngsters and those that can be hand led by somewhat older people.
Whatever solutions are tried , however, will be very expensi ve.

I t is possible that so-called “inferior” occupations—those i nvol v-
Ing onerous or arduous tasks—will be filled only if their wages are
increased; or that, as in the past, immigrants could be the onl y ones

• willing to take these jobs.

Apropos of the speaker’s emphasis on long term trends, one cornmen-
tator suggested that such variations are the most important for personnel
suppl y planning, and he cautioned against overreacting to transient
effects. In this regard he urged more work on developing policies that
would recogni ze shifts in the age characteristics of the work force; for
the Navy this could mean longer careers than the current 20 years, and
it oul d mean more emphas i s on la teral entry.

Effects of Cohort Size on Earnings: The Baby Boom Babies’ Financial
H Bust - Finis R. Wilch, Univ ers i ty of Ca l i fo rn i a , Los Angeles . (Abstract)

The job market arriva l of the post-WWII baby boom cohorts ra i ses many
questions of effects associated with a rapid youthenlng of the labor
force. This paper first sumarizes 1967—1975 wage behavior showi ng that
relative wages between schooling groups have not changed for prime age
workers , but there is some evidence for new job market entrants that
wages of more schooled workers have fallen relative to those wi th less.
However , changes among school i ng grou ps are small  in comparison to those
between new entrants and peak earners within schooling group. The evi-
dence is very direct: as work-experience distributions shifted toward
increased proportions of young workers, their relative wages fell.

After examining a career phase model In which workers z~ d i f feren t
— phases ar e im perfec t subs t i tutes , es t ima tes of emp i r i c a l re la tionsh ip s

between cohort size and wages are presented. The main result is that in-
come depressant effects of (own) cohort size decl i ne over the career but
do not vanish al-together. Initial effects include reductions in wage
rates and In hours and weeks worked while persistent effects extend only
to wages.

— -———
~~~~~~~~~~
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The implication s for Armed Forces recruitment are clear: all volun-
tary recruitment began in a period in which larger-than-average proportions
of the popuiat ion were young. This eased the recruitment problem both
because of the large number of potential recru i ts and because the large
numbers themselves Increased competition for civilian jobs. Conversely,
as numbers of potent ia l  recrui ts fa l l , as they wi l l  for the next 15 years ,
recrui tment wil l become increasingly more costly.

Discussion. In dealing with wage fluctuations most economists look
only at averages rather than wage dispersion. Very little Is known about
wage distributions and how they shift over time.

Recru iting Resource Requirements, FY 80-84 - Lawrence Goldberg,
Center for Naval Ana l yses. (Abstract) Navy ~ilistments were about 10
percent less than goal in FY 78. Starting in 1980, population declines
w i l l  reduce the supp l y of en l i s tments , yet future enlistment goals are not
expected to decline much on the average. Therefore, the Navy is  l i k e l y  to
have recruiting problems in the 1980’s.

Our objective is the long—range plann i ng of recruiting resources:
that is , to estimate the recruiters and advertising expendi tures required
for the Navy to achieve its enlistment goals in fisca l years 1980-84.
Such long-range planning requires that we estimate the supply of enlist-
ments. This enables us to estima te future shortfalls and the resources
required to eliminate them.

The supply of hi gh school graduate enlistments to the Navy is
estimated using quarterly time series data, 3Q71—4Q77. Besi des recru i ters
and advertising expenditures, we also estimate the impact of quotas, un-
employment, pay, and Navy policies on high school graduate enlistments.

Recru i ters and advertising are about equally cost—effective in the
long run in  genera t ing hi gh school graduate enlistments. However, r~-crul ters ’ effects are immediate while advertising ’s impact is mostly In
fu ture years ; and un l i k e  recru i ters , adver t is i ng mos tly affec ts hi gh
schoo l graduates in the lower mental groups.

The resul ts were used to forecas t hi gh schoo l graduate en l i s tments
and shor tf a l l s , FY 80—85. Given proposed recruiting resource budgets,
there will be high school graduate shortfalls averaging 8,600 per year ,
FY 80-84. Additiona l outlays on recruiters and advertising of about
$28 million per year would el iminate these shortfalls. Resource require-
ments would probably be minimized If about 6~ percent of additiona l
expend i tures were allocated to recru i ters and 35 percent to advertislng .*

Life Cycle Model of Militar y Manpower Problems - Thomas R. Saving,
Texas A&M Univers i ty. (Abstract) The traditiona l career choice theoretic
approach to the military enlistment decision fails to account for the fact

* See Gol dberg , L., “The Effects of Recru i ters and Adve rtising on Navy
Enl i s tments” (CNA 79-1365). Center for Naval Analyses , September 1 979.
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that the mean length of service is only slightly greater than the minimu m
term of enlistment. For the Air Force, the mean time from enlistment to
separation has ranged from 4.5 to 5.2 years over the 1969-1976 perIod.
Thus, the med ian enllstee treats the military not as a career but as a
sign ificant work experience in a working life cycle. A model of m d lv i-
dual choice has been formalized in work by A. S. Dc Vany and myself
which yields the optImal distribution of total working l i fe between
mili tary and civilian alternatives. In this approach the typi cal indivi-
dual has a planned working life that encompasses both military and
civ ilian employment.

The theory has two Important properties in explaining observed
enlis tment behavior. First , It makes the enlistment decision more than
jus t a matter of compar i ng the p resen t va l ues of al terna t iv e car eer
earnings. In fact, given that an individua l has a positive desi red level
of mili tary service, his enlistment decision depends on the relation
between his desi red length of stay and the minimum enlistmen t period.
Any ind ividua l with a des ired length of m i l i tary service greater than
the minimum will supply his services. Those in di v iduals w it h des i red
lengths of m i l i tary serv ic e l ess than the minimum en l i s tment mus t make
an all-or—no thing decision between no military service and the minimum
enlis tment period.

The second Impor tant proper ty of the theory is its ability to explain
the mean length of military service. This aspect of the theory is impor-
tant because of the cruc i al role p layed by the mean servic e t ime in  the
determination of the demand for enlistees. In fact , it is shown that the
mean leng th of servi ce Is pos it ive l y rela ted to the m i l i tary wage and
negat ive l y rela ted to civ i l i an  wages and the probabi l i ty of f i nd ing
civ i l i an  employment. The greater the mean length of serv ice, the sma l l e r
the flow of new enlistments required to maintain any given force l evel.

The m i l i tary manpower inventory is join t l y determ i ned i n two marke ts
— the accession market and the retention market. A stochastic process
model is developed which characterizes each of the markets. Viewing the
allowable force as the number of servers in the process allows the mean
length of service to be treated as the i nverse of the service rate, i. e.,
one over the mean length of service is the expected number of ti mes a
particular position turns over in any given year. For the Air Force
each position turns over approximately 0.2 times per year implying a
five-year expected length of serv ice.

The mean l eng th of service , as poin ted ou t above , is determined by
mili tary and civilian wages. The allowable force level , on the other
hand, is mandated by Congress. These two factors together determine the
mili tary demand for enlistees. That is , the total number of positions
times the number of t mes per year each position turns over yields the
number of new enlis tees that must be found if the force l evel is to be
maintained.

On the supply side , i.e., the accession marke t, the ra te at wh i ch
new potential enlistees arrive is also a function of milita ry and civilian 
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wages. Since losses from the existing forc e do not occur at a cons tant
ra te, but rather are randomly distributed around a fixed mean , the demand
for replacements is also random. In a similar fashion , potential enlist—
ees do not arrive in a constant stream but at a random rate .

These ideas have been utilized to derive the equilibrium level of
accessions. This equilibrium level of accessions is not a supp l y curve of
enlistees but is rather an equation describing the equilibrium of supply
and demand. In effect the military tradeoff between wages, expected force
level and quality can be developed . Importantly, the military can choose
only two of these three crucial policy variables and the market determines
the third. The military can fix wages and expected force level and then
accept the resulting quality of personnel. On the other hand , the military
can fix wages and quality and accept the resulting expected force l evel.

Significantl y, certain changes in policy wh ich adversely affect
accessions and result in short run shortfalls mi ght result in long run

• stable hi gher forc e levels.  For examp le , a remova l of the GI b i l l  w i l l
reduce accessions but Increase the mean length of stay, resulting in a
lower turnover rate. In the new steady state the lower accession rate
coupled with the lower turnover rate might maintain the desi red manpower
pool. In the short run, however , the manpower pool will fall -since ac-
cessions w i l l  be less than the number requ i re d to mai ntai n the pool un t i l
the new accessions proceed to the re-enlistment stage.

In tegrated Human Resources Plann i ng in the Bell Sistem - James A.
Sher idan , AT&T. (Abstract) Planning in the Bell System is integrated in
that the f inancia l , human resources , technology and environmental concerns
are all consi dered by the teams of plan reviewers. Human Resources Plan-
ning actually plays a major role In the review of the financial analysis
of the operating company 6-year plans. The Human Resources Department has
a dedica ted organization that dea ls with human resources plann ing. The
planning process in the Human Resources Department uti l izes a number of
computer da ta bases , the largest being the personnel data base with over
one million employee records stored In It , and sophisticated mode l i n g
capab ility. The standard techniques such as regression ana lys i s  and
other s tat i s t i ca l procedures are used to anal yze data but are complemented
wi th a Markov modeling system that allows for the analysis of employee
flow between jobs. Such a system Is useful In determining the transi-
t ion between Jobs and therefore can be used In a forecasting role.

The mos t s i gn i f i can t develo pment in modeling has been the develop-
ment of a MACRO modeling system. This system is basically a workbench of
d iscree t computer based models that can be combined i n a var ie ty of orders
to address different problems. The workbench includes models that are
in ternal to the business as well as external to the bus i ness. The basic
role of the system is to analyze the impacts of environmental events on
the business and in par ti cular on the company’s human resources.
Environmental events such as a change in the Inflation rate or the
incurs ion of competition can be modeled to determine the impact on human
resources requirements. These two examples are discussed In the
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presentation. It Is believed that many managers in the future will have
such a system at their desk in a micro processor environment available to
them at all times during the day. Such a system will provide the
necessar y “what if” answers to allow our managers to make better-informed
decis ions.

Discussion. Human resources plann i ng in the Bell System is hand l ed
by a staff of about 50 people representing such professional disciplines
as electrical engineer Ing, law, economics , and operations research.
Except for a small core group of about six , the planning staff rotates
through from other divisions of the Bel l System. Very few If any large
industrial corporations do similar types of planning for their manpower
needs.

Bel l  has experienced very long tenure among i ts blu e col l ar force;
-
~~~~ operators and service representatives do have high turnover rates. The

corporation has a “no layoff” policy, wh ich means that departures are for
voluntary reasons or cause. If a position becomes redundant, either
th rough obsolescence or a bus in ess down turn , the company will retrain
individuals or do what Is necessary to keep them employed.

Bell has had considerable recent experience us i ng women in non-
traditional jobs. Turnover rates have been high , and the explanation
centers on physica l attr i butes of women, e.g., strength, stamina, body
s i ze, and metabolic rates.

May You Be w i t h  the Force - Richar d Gr inol d , Univ ers i ty of Ca l i fo rn i a,
Berkeley. (Abstract) The Navy ’s su pp ly of manpower is  the number of peo-
ple the Navy has in each of several categories, e.g., QM2 with six years
of serv i ce, f i ghter p i l o t wi th fou r years of serv ice, etc. This supply is
influenced by a host of factors; the most s ignificant of these are acces-
sions policy, wages, promotion policy, tour lengths, and retirement policy.
These policies deal with the raw material of the supply process and the
possible combinations of the time and resources that will turn the raw
material Into a distrIbution of people by skill and experience that will
meet the Navy’s requ i rements for manpower.

The requ i rements are the demand for manpower. Demand is driven by —

the assigned miss ion of the Navy, the translation of that mission into
platforms (ships, p lanes , and submarines), the support system needed to
back up the platfo -ms , and eventua lly the manpower by skill and experience
needed to man the platforms and support system.

in this context supply policy should dea l with both accessions and
the system for transforming those accessions Into a force with the
desi red dis tribution of skills and experience.

To analyze supply one should consider three factors: a) the oppor-
tunltles available in the civilian labor market both for potential
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accessions and for those current ly in the force , b) the decision to parti-
• cipate based on perceptions of both the Navy ’s reward structure and

civilian opportunities , and c) the dynamics of the supply process, which
does not allow for a rapid change in the structure of the force.

The decision to partic ipate can be modeled using a dynamic program.
In any particular skill category one can cal culate the expected present
value (EPV) of staying in the force where that EPV considers both the
current and future opportunities for leav ing the force; for examp le , a
new pilot would va lue the expected opportunity to move into a high paying
civilian job after a sufficient amount of military experience. We
postulate that a person ’s decision to remain in the service is a function
of the difference between the EPV of remaining in the force and the EPV of
the immediate civilian opportunity . That allows us to calculate the frac-
tion of people in any one classification that l eave to take civilian jobs.
The outputs of this model are the distribution of people by classification ,
the continuation rates between classes, and the EPV of bei ng In each class.

This type of analysis can be usefu l if it is used with imag i nation
and a few grains of salt .  Suppose we want a specified set of continuation
rates for some type of nava l aviators. Then we could use the model to see
what types, if any, of promotion and reward structures can bring them
about. This would a llow us to relate classes of policies to classes of
results and to test whether tinkering with the model’ s assum pt ions w i l l
alter the conclusions that one class of policies is related to one class
of resul ts. I believe It would be foolish to use such a model for numeri-
cal predictions; ft Is designed for policy analysis.

RECOMMENDAT IONS FOR RESEARCH

ThIs section sumarizes proposals for research and analysis. These
i deas were compi led from several sour ces , but pr i m a r i l y  they came ou t of
the intensive subgroup discussions held toward the end of each day.

Personnel Supply ~- 

-

Over the long run the area of modeling was seen as not very promising .
But some felt that the exercise of existing models and the development of t
refinements to them would help the Navy compete for the dIminish ing num-
bers in the labor force. (The view was expressed that nava l manpower
p lanners requ i re  har d quant i tat ive evi dence to convince them of the
realities of personnel shortages; supp ly modeling can provide that data.)
On the other hand it was argued that mode l i n g the Navy ’s demand for young
entrants was an Important research topic. A side of the supply picture
that seems to be m i s s i n g, and that would warran t inves t i gat ion, is  f i n e
grain knowl edge of local economic (i.e., employment) conditions and how
they drive enlistments. The “micro-economic” ana lys i s  of local l abor
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markets could lead to the Identification of small depressed areas with
hi gh recruitment potential. The implication of this would be a need for
hi ghly flexible recruiting serv ices able to shift their responses and
resources rap idl y.

In addi tion to the type of personnel supply model that we have dis-
cussed—one which generates discrete numbers of people that can be
anticipated—there is another kind of model. We are referring here to
one which can be useful in assessing policy changes and how personnel
supply may be influenced by them. The effects of new policies are, at
best, difficu l t to analyze. What may be called for, at least as a first
step, is the develo pment of a personn el supp ly model tha t can prov i de

-
~~~~~ qualitative or probabilis tic statements that will assist managers in

arrivin g at new policies In a rational way. For example , it would be
- i useful to be able to know the range of effects of an admission standard

that did not require U.S. citizenship. This second type of personnel
model would, If i t worked, make i t possible to anticipate the marg i nal
gains or losses resulting from an action.

A number of Ideas were put forth regard i ng solutions to the i nev i-
table shortages of young entrants into the labor market. All of these
notion s could be the subjec t of fur ther research , al though none of them
surfaced for the first time at this meeting. First , It was proposed that

$ the demand for personnel cou ld be reduced throu gh automat ion or less
dependence on a labor-intensive system. There appear to be many unknowns
here; but If the future supply picture is truly disma l , the Navy may be
forced to shift to a capital-intensive state. Second, it was proposed
that the Navy could , for many of Its jobs, recruit somewhat older workers
than the traditiona l 17—21 year group. Such an approach would require
major organizational and management changes; e.g., it would make in-
operable the assumptions of rotation and Interchangeability. Long-held
sea-shore rotation policies would have to g ive way to the reality of
fewer people available for enlis tment; research was seen as a way to
exp lain why this is so and, possibly, what to do about it. Thi rd, emp loy-
ment of more women was proposed; but, as a result of recently reported
indus trial experiences , the use of women in non-traditiona l tasks was

• seen as a difficu l t problem and not a simple solution to shortages.
Furthermore, I t was pointed out that more women in the Navy could mean
longer at-sea tours for many men, a per tur bation tha t could be coun ter-
productive. Fourth, there may be oppor tuni t ies for improvin g the supp ly
picture through recruitment of more veterans, i.e., so-called “broken-
service ” personnel .

• Recrui ting

The recrui ting process was seen as a cand idate for change. The
selec t ion of recrui ters , their trainin g and assignmen t, and the ways they

• are rewarded were all ci ted. Productivity , reported in one of the papers
as about twelve non pri-or service male high school graduate enlistments
per year per recrui ter, was fel t to be shockingly low. One proposal cal-
led for a t ry—out of the Royal Navy’s system of “careers officers ,” i.e.,
a virtual ly permanent recruiting force. (We are aware of a move in this
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direction in the Navy RecruIting Coninand.) It was pointed out, however,
that permanent recruiters are at a disadvantage in that: a) they may not
have up-to-date knowledge of conditions in the operating Navy; b) they

• • are not current In their previous ratings and therefore fail to advance;
• and , c) if they burn out as recruiters and return to fleet duty they may

not be able to compete professionally with their peers. The development
of new Incentive systems for recru i ters was proposed; they should inc lude
ways to reward the recruiter for bringing in successful recruits and dis—
courage his accession ng people with high turnover prospects. (A move in
this direction is also under way within the Navy.)

A side of recruiting that Is only beg i n n i n g to be unders tood, and one
wh ich deserves much more attent ion , Is advertising and how It affects en-
lls tments. Advertising is said to have long term influences, and
advertising is believed to be differentially productive for different sub-
sets of the target population. How, if at all , adver t isin g affec ts the
supply of personnel is largely unknown; but very large investments go
into advertising, and its cont inued study is warranted. (A set-aside
of 2% of the Navy ’s current recru i tment advertising budget for R&D would
provide modest but essential support at a level of about $400K.)

An important influence on recruiting Is the process by wh ich young-
sters decide to enter naval service. The act of committing four years or
more of one’s life , when the individua l Is likely to have had littie or
no work experience, is undoubtedly complex and fi lled wi th uncertainty.
We need to know about the dynamics of this kind of comm i tment so recruit-
ing can accommodate to it.

Ques t ion s were raised regard ing recrui ting opera tions: What i s the
optimum s ize of a recruiting station? Where should stations be located
w ithin districts? Are there differences among recruiters as to whether
they do better in cities or in rural areas? What kind of marketing infor-
mat ion is needed at the dis tric t and s tat ion lev el? How can “market~ of
opportun i ty” be exploi ted by local advertising? Can recruiters be
assigned more effectively? Can they• be brought up to speed sooner in
their tours and kept produc t ive longer? Ques t ions were ra i sed abou t the
best that can be expected from the recruiting force, given the realities
of supply constraints.

Proposa ls were made for testing the feasibility of us ing professiona l
recrui tIng agencies. State employment agencies were also seen as
unta pped sources of app lican ts.

Supply-Limited Weapons

Workshop participants repeatedly expressed concerns that the weapon
development process ignores the personnel supply problem. Because adequate
numbers of qualified people were available in the past, weapon systems
sponsors tend to assume that they wi l l  continue to be so in the future.
But, as IndIcated repeatedly In this meeting and elsewhere, the assump-
tion of a full pi peline is clearly not tenable: absolute numbers of 17—21
year olds are dropping, competition from other Federal programs Is 
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Increasin g, and failure of career people to reenlist Is unacceptably high.
All of this suggests that personnel supply may become a determining factor
in weapon system design. As has been the trend in other navies, e.g.,
that of the U.K., the U.S. Navy should anticipate having to do with fewer
people and, perhaps , a dim inution of quality. To put it another way , new
des ign princi p les w i l l  be required to accommoda te to the changes that are
predicted. (The notion of “des ign-to—the-man” is neither new nor rad ical;
in a sense , manpower ava i lab i l i ty has probab ly alwa ys been taken into
account in the acquisition process.) A specific research question is the
development of trade-off costs of equipment designed for different levels
of manpower. Although the issue did not surface at the meeting, i t shou l d
be pointed out that non-combatant activities , e.g., adminis tra t ion and
support services, are labor in tensive and that they , too, wi l l  have to
be redes igned for much smaller numbers of people. (Some participants cal-
led for examination of the U.S.S.R. practice of providing extremely simple
equipment because of the fact that 90% of the nava l force enlistees serve

• only a single three year term.)

Human factors engineering can play a major role in this area by
addressin g such ques t ions as: Can quali tat iv e requ irements be reduce d
by more reliable equipment? Can design change accommodate to a more
heterogeneous , if smaller , work force (e.g., more women , older enlis tees ,
etc.)? In the latter regard it was pointed out that there are pitfalls in
the transition to a heterogeneous force; e.g., there are phys ical , psycho-
logical , and managerial fac tors that, in the case of women in non-trad i-
tional work , have to be taken into account.

Some par tici pants fel t that enlis tment standards , such as the 76%
high—school—diploma—graduate requ i rement, are arbitrary rather than truly
reflective of Navy needs. Standards should be based on performance
requIrements, and the Navy Occupationa l Task Analysis Program (NOTAP)
data base was said to be a good starting point. A related suggestion
was that indivi duals ’ high school attendance rates might be better pre-
dic tors of performance (or completion of tours) than possession of a
di ploma.

Other Manpower issues

Retent ion refers to the Navy ’s bein g able to keep peop le beyond their
-; ini tial terms of obligated service. At present there are serious shortages

of petty officers in the second and third terms of enlistment. Al though
retention was not the subject of this meeting , I t interacts with the re-
quirement for non-prior-serv ice males ; and participants recommended that
research into the nature of that interaction be done.

t The question of productivity is very difficult to address, but It
lies at the heart of the demand-supply relationship. We need new metrics
for measuring or understanding the output of naval personnel so that
realis tic demand figures can be set.

- _ 
A number of unconventiona l p roposals for rel i eving the manning prob-

lem were put forth. One had to do with a “wet-dry” Navy, i.e., separa tely

/
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recruited and managed seagoi ng and shore-based forces. Little is known
about the numbers of people who would enlist in either type of Navy, for
example. Another proposal dealt with much greater dependence on older
(not aged) entrants. Related to this was a suggestion that “up-or-out”
be eliminated or modified to permit some satisfactory performers not eli-

• g ible for promot i on to remain in service. In sumary, some participants
felt that many personnel policies grounded in tradition will have to give
way to the realities of the 1980’s and what mi ght seem to be radical inno-
vations. Agencies like the Office of Nava l Research were sing led out as
need ing to take a lead ing part in showing why such change is necessary - 

-

and how it can be accomplished .

Personnel supply problems do not equally affect both arms of nava l
serv i ce. It was pointed out that the Marines , for examp le, have as many as
one-third of their forces assigned overseas on unaccompsn i ed tours at any
time. The extent to which this policy affects the supply of first term
applicants is not known; it is likel y to be dissimilar for Navy people.

The larger issue of competition for youth was discussed . It was
pointed out that very little is known about the nature of interserv i ce
competition , nor is there any quantitative evidence on college or indus-
trial recruitment plans in the coming years. It was arged that quantita-
tive personne l requ i rements are not enough—manpower planners have to be
able to present to hardware planners the realities of what availab le
recruits will or will not be able to do in specific work situations. (In
this regard it was pointed out that the quality of Navy enlistees is , in
fac t, better now than it was 15 years ago if it is measured by the educa-
t iona l levels and h igh schoo l complet ion records of new entrants.)

Latera l transfer—tha t is , the practice of adjusting to new work
force demands by retraining and shifting personnel among technical special-
ties—is underexploited . Marine Corps participants said that their system
permits a type of “negotiation” between the manpower system and individ-
uals , with the desired result that some shortages are made up by lateral
transf er out of rat ings that are overmanned. The costs of latera l transfer
should be estimated in terms of tradeoff against recruiting costs.

General questions were aired about manpower demand . The matter was
stated s im p ly as , “What do we need in the way of people to run the Navy ?”
The answer to such a ques ti on i s , of cours e, complex—and , it was pointed

• out , must include consideration of Navy missions. The subject of demand
involves both nava l policy and chang ing technology. The objective of
research here would be to develo p techn iques to ena b le p lanners  to esti-
ma te how many and wha t types of peop le wi l l  be necessar y in the future .

Finally, we want to emphasize the need for continued support of
exper imentat ion as a way of genera t ing inputs to any personne l supp ly
model. Ne ither the Navy nor the Marine Corps i s a newcomer to f i eld
experiments—in fact , at least two major national experiments are in
progress and a third is planned . Workshop participants were strongly in
favor of empirica l research that , they fel t, woul d prov i de essen ti al da ta
for supply models.

— — -~ — — — k — ~~~~
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APPENDIX A

Office of Naval Research Personnel Supply Workshop

The Spring field Hilton 7-8 May 1979
Spring field , Virg inia 9:00 a.m. - 4:30 .m.

AGENDA

May 7 - CDR H. A. Levien , Headquarters Navy Recruiting Command, Cha irman

9:00 Open ing session - Informa l remarks on OSD and Navy perspect ives
on personnel supply

Gary Nelson , Deputy ASD (MRA&L)
Bernard Rostker , Princ ipa l Deputy ASN(M&RA )
LCOL W. H. Osgood , Headquarters Marine Corps
CDR H. A. Levien

10: 30 “Experiments , Surveys , and Proj ections from Models ” -

David Griss mer , The Rand Corporation

11: 30 Lunch break

1:00 “Effects of Cohort Size on Earnings ” - Finis We lch , University
of California (Los Ange les)

2:00 “The Available Nationa l Labor Supply Pool , 1979 through 1985” -

Michae l Wac hter , Wharton Econometric Forecasting Associates

3:00 Discussion groups

4 :30 Adjourn

May 8 - Robert Graf ton, Office of Nava l Research , Cha irman

9:00 “Recruiting Resource Requ i rements, FY 80-84” - Lawrence Goldberg ,
Center for Naval Ana lyses

10:00 “Life Cycle Model of Mili tary Manpower Problems ” - Thomas Sav ings ,
Texas A&M Un i vers i ty

11:00 “Human Resources Plann ing and Modeling in the Bell System” -

James Sheridan , AT&T

12:00 Lunch break

1:00 “The Effect of Promotion, Retirement , and Wage Pol i c i es on Con-
tinuation Rates” - Richa rd Grin old , Un i versi ty of Cal i forn i a
(Berkeley)

2:00 Discussion groups

3:30 Wrap-up session

4:30 Adjourn
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Table 1.

CIVILIAN NONINSTITUT IO~ AL POPULATION

ESTIMATES MD PROJECTIONS

(Numbers in thousands)

A~e Group 1977 1980 1985 1990

0 — 15 55,749 53,825 55,274 58 ,431

16 19 16,616 16,339 14,002 13,180

20 — 24 19,277 20,103 19,694 17,138

25 — 34 32,527 35,537 39,224 40,452

35 — 44 23,248 25,k29 31,085 36,2g9

45 — 54 23,353 22,658 22,418 25,272

55 — 621 20,405 21,198 21,735 20,775

65+ 23,430 24,927 27.305 29,823

TOTAL 214,605 220,016 230,737 241,370

- 

t

See Wach

~~

r abatraT

~~~

. 7

~

8. 

_ _ _



_~~~~~~~~~
—--

~~ —

Tab].e 2

AGE STRUCTURE OF CIVILIAN NONINSTITUTIONAL POPULATION

ESTIMATES AND PROJECTIONS

( (Numbers are percentage of each age group over
total civilian population)

Age Group 1977 1980 1985 1990

0 — 15 26.0 221.5 24.0 24.2

3.6 — 19 7.7 7.21 6.1 5.5

20 - 24 9.0 9.1 8.5 73.

25 — 34 15.2 16.2 17.0 16.8

35 — 44 10.8 11.6 13.5 15.0

115 — 511 3.0.9 10.3 9.7 lO.S

55 — 64 9.5 9.6 9.11 8.6

65+ 10.9 11.3 11.8 12.3

TOTAL 100.0 100.0 100.0 100.0

See Wachter abetract, pp. 7—8.
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TABLE 3 i -

NONINFLATIONARY RATE OF UNEMPLOY}~ NT , 1955, 1965, 1975 & 1977

14 AGE-SEX GROUPS

1955 1965 1975 1977

Males

16— 19 10.7 13.5 15.2 15.2

20—24 6.3 7.3 8.0 7.9

25—34 3.0 3.4 3.6 3.6

35—44 2.7 2.6 2.5 2.5

45—54 3.1 2.7 2.5 2.5

35—64 3.6 3.1 2.8 2.8

65+ 3.6 3.6 3.6 3.6

Females 
-

16— 19 9.8 13.8 16.7 16.6

20—24 5.6 - 7.6 9.0 8.9

25—34 4.7 5.7 6.2 6.2

35—44 3.8 - 4.3 • 4.7 4.6

45—54 3.3 3.5 3.7 3.7

55—64 3.3 • 3.2 3.1 3.1

65+ 2.4 3.1 3.4 3.5

SOURCE: Michael L. Wachter, “The Demographic Impact on Unemp1oyment~
Past Experience and Outlook for the Future,” Demographic

Trends and Full Employment. A special report of the

National Conunission for Nanpot~er Policy , Special Report No. 12,

December 1976 , pp. 27—99. The calculations have been

updated to include data through 1977.

See Wachter abstract, pp. 7—8.
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Table 4

PROJECTED GROWTH RATES OF CIVILIAN LABOR FORCE

(in percent )

Unofficial
Wachter MIS

- 
Year Projections Projections

I
f 1979 2.05 2.5-0

1980 1.81 2.36

1981 1.75 2.41

1982 1.60 2.18

1983 1.54 2.07

1984 1.216 1.97

1985 1.210 1.93

I 

Sc. Wachter abstract , pp.7—8.
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