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Introduction

In virtualliy alil pro)ects aesigned to estimate employer
human resource statfing both iabor supply and demand dimensions
are considered. ‘The bepartment of Navy has had a continuing
effort to perform such estimates. OUne of the primary questions
being addressed by the U.d. Navy is how best to integrate a quan-
titative labor supply modeir with a quantitative labor demand
model within a working management system. At tne present time a
linkage has been set ana the integrated approach is reaching the
required maturity to make estimates for the 1980's using the 198U
Census and other data sources. This paper focuses on estimating
the external labor market availabiiities of professionais for
Navy jobs.

The Navy's original work on estimating externai 1abor sup-
plies was oriented towaras equal empioyment opportunity pianning
(Atwater, ~Niehaus and Sheridan (1Y80) (1981)). "These availabil-
ity estimates using a reservation wage model were built into the
Department of Navy bbkU Accountability System (DUNEAS) (Niehaus
and Nitterhouse (1980)). The methodology was extended to include
the issues of technological changes in a integrated supply-demand
context (Atwater, Bres, Niehaus and Sheridan (1982)).

The study reported in this paper builds on the past efforts
to continue to put into place a comprehensive human resources
analytical support capability tor both the policy and operationai
levels of the Navy. This report is concerned with the technical
issues of estimating external labor market availabiiities.

Policy issues such as the use of the data in an affirmative ac-
tion system are treated elsewhere.

The report will proceed with a discussion of the preliminary
studies used to define the specifications for the 1980 Census up-
date. A review will be given of the parameters used in the cur-
rent external supply study tollowed by the results. The report
will close with a review of planned future work.

Preliminary Studies

A number of studies were conducted in the 1980-81 period

lyor current bepartment of Navy policy concerning LbU and
affirmative action reporting see the relevant Secretary of the
Navy lInstructions (SECNAVINST 12713.12 and SECNAVINST 12713.13)
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- which were used to develop the specifications for the 1980 cCensus

. update of the Navy's external labor market supply data. Included

- were (1) determination of parameters of national and regional oc-

. cupation EEO supply ratio data, (2) estimation of the impact of
technological and economic change on the Navy's requirements for -
engineering and science technicians, and (3) study of the rele- o
vant labor force characteristies for the General Accounting —
Office (GAU) Evaluator occupation. Considerable insight into the

needed level of occupational specificity was also obtained during

the first full scale implementation of DONEAS at all levels with- ,
in The bepartment of the Navy. - -

‘@
In the first set of krU labor market supply ratio estimates
(Atwater, Niehaus, Sheridan (1980)), broad occupational aggre-
- gations were used. For example the national occupations were .
‘I defined as Scientists and Engineers (All Levels), Other —
Professional (All Levels) and Managers and Administrators @)

(GS 13-15 and Senior Executive Service (SES). Strong concerns IR
were expressed by both the EEU and personnel communities for more
specificity. These concerns were translated into a research
study to determine the limits to increasing specificity. Among
the considerations in making such determinations were such ques-
tions as (1) now much specific can one get without affecting the
statistical reliability of the results? (2) What level of detail
is permitted by the coding taxonomies of the various data files
which must be brought together? (3) At what point will effective
management be overtaken by data overload? and (4) Will increased
specifjicity change the management decisions and probable out-
comes?

1wo studies were accomplished to determine the boundaries
for the occupational aggregations to be used by the Navy. 'i'he
first involved those occupations for which the nation as a whole
is considered the recruitment area. The second examined the ex-
tent to which regional labor markets existea for lower level
managerial and higher level technician and white collar occu-
pations.

i€
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In the national occupation stuay the Office of Personnel
Management occupation series codes were examined in relationship
to the Department of Navy Uccupation-Level (DUNUL) Codes, and the
three digit U.S. Census Occupation Codes. The least common
denominator was the U.S. Census occupation codes. 'The concliusion

25¢e Alken, Murphy, Nelson, and Niehaus (1981) for a dis- o
cussion of The Uepartment of Navy approach of using a nested set
of cross-comparisons to minimize cata overload and still provide %
the needed detail. :9{
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of the analysis was to use functional groups equivalent to the
skill group DUNUL Codes (e.g., Scientists, Engineers,
Mathematicians, Accountants, ete.,). Also three grade groups
(i.e., GS 5-8, GS 9-12, and GS 13-15) were used. From the
results of this preliminary stuay it was concluded that the
Current Population Survey (CPS) data used should be validated
against a larger 1980 Census sample before general distribution
was made. As will be discussed 1n the results section of this
report, the necessary validations have been accomplished with the
availabiiity data provided in Appendix B.

The Tidewater Virginia anda Southern Caitifornia regions were
used in the regional study. Inciuded were the following
occupational aggregations and grade groups:

General Schedule (GS 5-8, GS 9-12)
rinancial management

Personnel Management

miscellaneous Managers

Science and Engineering Technicians
Medical Technicians

Other Technicians

Craftsmen, Mechanics & Uperatives (Journeymen)

It was found that the recruitment areas for occupations
which might be characterized as regional (e.g., mid-level admin-
strative and biue coilar journeymen) do not extend much beyond
those for lower level local occupations (e.g., clerical and semi-
skilled blue coliar). 1In the two cases studied, the recruitment
areas extended about 20-25 miles from the concentrations of naval
shore installations. Consequently, separate regional areas
between local and national areas are not necessary. However,
further study as to the recruitment areas for professional, and
higher level administrative occupations may be worthwhile.

The Navy's local labor market supply projections will use these
tindings. This local data will be published in a subsequent
technical report.

A study was conducted to estimate the impact of technolog-
ical change on the Navy's requirements for science and engineer-
ing technicians (See Atwater, Bres, Niehaus and Sheridan
(1982)). A driving factor of this study was to force the deve-
lopment of integrated supply-demand models. 7The external labor

35ee Gastwirth and haber (1976) ana maber (1978) tor further
discussion on the issues of the geographic mobility of workers.
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market data was used in several scenarios to prediet changes in
loss rates for different wage levels. Recruiting requiremezts
were then projected using standard goal programming models.

The issue of the impact of external demographics on the naval
shore establishment is particularly important with the expansion
of the defense sector of the United States. Also such data are
useful for estimating skill availabilities for mobilization
planning purposes. This preliminary study proved that such pre-
seriptive decision support systems can be constructed and used in
both the technical and management senses.

Inter-agency assistance was provided to the General
Accounting Office (GAU) to find a method for determining the
relevant labor force characteristics of the GAO kvaluator occu-
pation. This is the main-line occupation in GAO covering most of
the professional employees of the agency. At the entry level
much of the input comes from a variety of business related dis-
ciplines. At the upper levels, almost all of the input is from
the internal GAO labor market. A three pronged study was com-
pleted to develop a method for obtaining the percentage weights
to be used to match the GAO requirements to external public data
files. Included were examinations of: (1) occupational and
educational profiles of the current workforce (2) educational
profiles of recent hires and (3) occupational mix preferences of
GAO managers for future employees.

Relevant labor force data were computea for a variety of
occupational mixes using the 1972-1980 Current Population Surveys
and GAU internal data. Incliuded in these reservation wage model
studies were sensitivity checks to see how the EEO external labor
supply ratios change in relationship to different occupational
weighting factors. As shown in Figure 1, these weights are im-
portant if desired management mixes are to be refleected in the
relevant labor force data. The internal occupational studies are
continuing at GAU to better match the skills of new entrants with
anticipated workload requirements in the 1980's. From a methodo-
logical perspective the GAO study provided an information tool to
examine work force profile alternatives for a particular organi-
zation using standardized sets of relevant labor force
statistics.

An immediate outcome of these preliminary studies was the
construction of a revised set of Department of Navy OUccupation
Level (DONOUL) Codes. Along with these studies experience gained
in the analysis of occupational data from the first full-scale

dkor a description of the goal programming models see
Charnes, Cooper, Niehaus (1972), Niehaus (1979).
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operational use of the Department of Navy EEO Accountability
System (DUNLAS) was used in constructing the revised DUNOL
Codes. Also, as with any endeavor of this kind, all major user
groups were consulted prior to finalization of the codes to be
published as a Navy directive. Since the DUNUL Codes are embed-
ded in several Department-wide information systems, all internal ' 3
independantly developed studies wiil automatically be consistent
with the more comprehensive supply-demand studies as they are
developed.
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National Numbers (NATNUM) iodel

The purpose of the National Numbers (NATNUM) model is to
produce relevant labor force data (KLF) data for the 1982-1990
period. The original versions of the Navy reservation wage model
(See Atwater, Niehaus, Sheridan (1978)_(1980)) developed availa-
bility supply ratios for LEO purposes. The current version
of the model produces projected supply numbers including race of
national orgin and sex (kNS) breakdowns. These data are develop-
ed at a greater level of detail so that higher level (aggregates)
are easily calculable. Thus, when the mix of national job groups
differ in Navy installations in local areas, it is possible
develop an aligned (weighted) LbkU supply ratios file which i
relevance to local facilities managers. Also, studies whicl re
relatea to requirements planning can be better tailored to t
issues in question.

1T'he NATUM model uses the reservation wage methodology. .ne
accuracy of analysis based on the reservation wage principie re-
quires only that persons act as though they consciously calculate
expected wage offers and the value of their leisure time. The
statistical procedure used is a refined version of regression
analysis. It begins with the public data files excluding no
potential workers. The first regression analysis component uses
education, experience, and existing wage data to estimate market
wage otfers for a specifie occupation/job. These results in turn
are combined with additional data on household characteristiecs
including the numbers of children, age, race and education, in
order to estimate each person's value of leisure time. A person
is said to be available or in the relevant labor pool for a job
if their expected or reservation wage is within the bounds of the
occupation being analyzed.

In the NATNUM model the leisure and wage values are compared
with Navy occupation and job data to estimate the value of time
for the relevant labor markets by race or national origin and sex
(RNS) groups. These data are multiplied by Bureau of Census pop-
ulation weights to obtain the number of potential workers avail-
able for a specific job category.

Uther pertinent data such as increased coliege enroilments
of minorities and women are also factored into the calculations
of future relevant labor force standards. For example, because

>Ihe original AVPUWL reservation model was dueveloped for
AT&T. See Atwater and Sheridan (1980) and Chapter 4 of Niehaus
(1979).
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engineering school graduates are becoming measuringly represented )
among women and minorities, larger proportions are factored into i
the projec*ed 1988 and 1Y90 results. Also, specific attention is 4
directed towards the inclusion of an experience factor into the -
NATNUM calculations. The tables in Appendix A are used so that e
the experience factors would be as close as possible to the 1
minimum Office of Personnel Management standards. 9

The NATNUM model requires specific definitions of Department -
of the Navy civilian personnel jobs and people characteristies. o
These definitions are needed to accurately assess the relative '
attractiveness of Navy Civilian jobs bases on economic (labor
force participation) decision making criteria using public Census
Bureau data files. People characteristics are needed Lo strue-
. ture the results for EEO purposes. The NATNUM model results pro- —

vided in Appendix B use the following job definitions and people L4

characteristies:

1. Geographic Area: National (Lnitea States).

2. 1980 Current Dollar Annual Wage Bands:
o General dchedule 5-8 ($11,240-$20,050)
o General Schedule 9-12 ($17,300-32,100)
0 General Schedule 13-15 ($29,350-$50,10.)

3. Occupations: Frourteen (14). See Table 1 for groupings
and 1970 and 1980 Census Code grouping used.

4. Wwork Experience/Education: Minimum experience
requirements as provided in Appendix A.

5. People charuacteristics (Census files)

a. bdex: Male, Female

- b. Kace/National Origin: White, Black, Hispanie, Other
t (Asisan/Pacifie Islander and Native American).

b.' 6 Work Lxperience/kducation:
. a. tContinuing years of work experience with no change in
specified areas occupations in the last five years.
P b. Years of education completed without change in
' specified Census occupation area in the last five
years.
7. wages: Included declared self empioyment income as well

as wages and salaries.
'@
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The NATNUM modeling process follows the operational sequence
shown here:

Current Population Survey Cross Sectional 1ime Series
(CSTS) files were prepared for nine years, 1972-1980.
The Navy ecivilian personnel occupation designations were
used to randomly select appropriate public file records
to estimate the specified regression equation para-
meters. Samples were checked for small number problems
which random selection (3000 records/year) might not
preclude. No sampling problems were found. The data
files of individual observations were structured for use
in estimating the RLF participation models.

The NATNUM participation modeling parameters were
estimated. The desired sequence was applied to yield
separate parameters tor males and femailes. 'I'he key
equations and calculations included:

a. nKreduced-form participation (PrOBI1T) equation
b. Moment matrix generation (for wage equation)

c. DMarket wage equation (including sampling selectivity
bias modifier)

d. Structural participation (PRUBIT) equation
e. Reservation wage distribution calculations

Projections of KLF results were produced in two for-
mats. Where an individual KNS group had sufficient (non-
zero) KuF observations for the 1972-80 period an
individual (stratified) regression was run. Where a
suitable number of observations were not available the
KNS /occupation observations were pooled (CSTS) for a kNS
group. In all cases the same equation specification was
used/for all projection regressions. Time trend factors,
cyclical factors and economic variables were specified.

The 1980 Census LEO Special File which provides needed
occupation data at local levels was obtained from the
Bureau of the Census. All calculations were subjected to
a parallel sort and an adjustment process completed.
Comparable occupation counts (1980 Census EEO Special
File/CPS-kLF estimates) were examined for each KNS group
without regard to wage bands. Adjustment were spread to
wage banded results based on the CPS/1980 prefiles.
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1980 Census results

Upon receipt of the 1980 Census btV bpecial File, a compara-
tive analysis was made to surface any differences from the 1980
Cturrent Population Survey (CPS). 'The kU file represents a com-
plete count while the CPS file represents estimates using
weighted samplie data. Tables 2 and 3 provide the comparisons in
‘Table 2 which shows totals data for the 14 Navy occupations, the
overall ratio between the CPd and kruU files is 0.88. Table 3
provides simitar data by KNS group for five selected occupa-
tions. In most cases there is reasonably high correspondence
between the two files. This supports the use of the CPS files
to develop historical trend data across different occupations
using the EEOU file as the control for the projections.

An example of the total relevant labor pool data by occupa-
tion for black males is shown in Table 4. It is reemphasized at
this point that the occupation definitions were developed speci-
fically for Navy jobs. For example, the Scientist category is
heavily weighted towards physical scientists which make up the
builk of the Navy jobs in this category. Use of the data would be
inappropriate for organizations with a perponderance of biologi-
cal scientists in this category. In Table 4 it can be seen that
in the professional and administrative area, that in 1980 the
greatest availabity of black males was in the miscellaneous
manager category.
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COVMPARABILITY OF BASt PUPULATIONS KEFOKT

OCCUPAT 1UN
GROUPS

(1) SCIeNI1STS

(2) ENGINEEKS

(3) MATHEMATICIANS

(4) ACCOUNTANTS

(5) LAWYEKS

(6) EDUCATORS

(7) PHYSICIANS

(8) NUKSES

(9) HEALTH PKOFLSS IUNALS

(10) MISC. PRUFESS1ONALS

(11) FINANCIAL MANAGEKS

(12) PERSONNEL MANAGEKS

(13) GUMPUTER SPECIALISTS

(14) MISC. MANAGERS

(l‘ul‘AL

# IN CPS

1980

304318

1316675

196109

908601

409868

273944

325199

1206972

468097

1403271

520056

374515

488148

6974392

15103654

TABLE 2
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# IN EbBO

__1980 _

340747

1519656

147051

1012857

529679

608764

433255

1285299

616493

1512695

834392

642764

520324

7314659

17198125

KATI1O UF

CPS /EE(

U.8Y

0.87

1.33

0.90

0.77

0.76

0.58

N




& i
4 COMPARABILITY UF 1980 SEX/NATIONAL URIGIN KEPOKI oy
s
- OLCUPAT TUN KACE/SEX  b.b.u. C.P.S. KAT 10 ]
%u GRUUPS GhOUPS TOTAL TUTAL CPS /EEO
Cﬂ (2) ENGINEEKS W.M. 1307672 1161356 0.888 -
AL B.M 34045 54617  1.107 g
» h.M. 34018 19527 0.574
- 0.M. 68891 49486 0.718
! W.E. 64192 44834 0.698
- B.F 4848 3373 0.696 o
H.F. 2542 1137 0.447 o
O.F 3448 2345 0.680 tat
- _ 4
. (7) PhYSICIANS W.in. 317142 235952 0.744 ‘
- B.M. 10090 11484 1.138 :
L. H.w. 16283 7668 0.471 iy
- 0.M 31774 16447  0.518 f
t; w.F. 40700 36996 0.909 ]
N B.F. 3153 7897 2.505 "
o H.F. 2570 674 0.262 ]
: O.F. 11543 8081 0.700 K
+0{
(12) PLKSONNEL MANAGLKS W. M. 313145 171754 0.548 '
B.M. 28128 8521 0.303
H.l. 17147 7920 0.462 S
O.M 6366 326 0.051 ]
W.E. 226458 146173 0.645 e
B.F. 32150 25526 0.794 A
H.F. 13409 11685 0.871 -]
U.F 5961 2610 0.438 s
(13) COMPUIEK SPLCIALISTS w.M. 334573 309618 0.925 @
B.M. 15889 11224 0.706 1
H.. 9720 7904 0.813 -
V.M. 15674 5272 0.336 o
W.E. 121513 136071 1.120 B
- B.F 11261 11175 0.992 ]
H.F. 3842 925 0.241 .
U.F. 7852 5959 0.759 "?
3
(14) MISC. MANAGEKS W.lvl. 4831965 4839236 1.002 o
5 B.M. 199116 141759 0.712 ‘ ;
® H.\M. 159591 161417 1.011 9
» U.M. ¥5345 68023 0.713 =
W.E. 1781601 1022442 0.911 o
B.F 141957 68685 0.484 ]
H.E. 66259 5751 U.868 3
U.F 38825 15315 0.394 ]
4
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(OCCUPATION)

SCIENTISTS
ENGINEERS
MATHEMAT ICIANS
ACCOUNTANTS
LEGAL

EDUCATION

PHYS ICIANS
NURSES

HEALTH PROFS.
MISC. PROFS.
FINANCIAL MGRS.
PERSONNEL MGRS .
COMPUTER SPEC.

MISC. MGRS.

(*=5000)

1%

TOTAL RELEVANT LABOR POOL ®
BY OCCUPATION .
BLACK MALES
I s
I _
I -
I* (4,500) .
I B
[**** (17,927) _3
I “@!
1
I* (5,328) ~
| :
I1** (10,858) o
1 s
I* (5,844)
I
I*** (12,887)
1
I* (3,870)
I
I* (4,616)
I
I*** (12,572)
I
[****%% (29 699)
I
[**** (2]1,858)
I
I*** (15,706)
I
I1** (9,823)
I
I*#*************t******# (115,961)
I :
(TOTAL R.L.P. FOR 1980) -
:.!1
i
'_‘-1
- 9
R
-
-0
TABLE 4 'j
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The data in Table 5 shows an example of the analysis con-
ducted to determine the percentages of the relevent external
labor market which correspond to the Navy's wage bands. The data
was developed by wage bands within occupations within RNS
groups. For example of the 64,192 white females indentified as
engingers or the EEO file, 43.3% fall within the GS 5-8 wage
band. The concentration of white females in the lower band
would indicate the availability of recent college graduates. On
the other hand, over 30% of white female engineers are earning
salaries outside the Federal pay scale. It can be hypothesized
that most of this 30% earn a salary greater than $50,112 which
was the cap on Federal salaries at the time.

Tables 6 and 7 and Appendix B show the projected dynamies of
the changes between 1972 and 1990. Table 6 shows the relative
changes by RNS group for the mid level or GS 9-12 wage band for
selected occupations. A year-by-year comparison for the histor-
ical and projected availability of white males for the same occu-
pations is shown on Table 7. Appendix B shows for the 14 Navy
National occupations by RNS group the actual availability per-
centages for 1980 and the projected availability percentages for
1982, 1988, and 1990.

A comparison as shown on Table 8 was made between availabil-
ity data published in 1980 (Atwater, Niehaus, and Sheridan
(1980)) and the present study. These data represent the aggrega-
tion of the scientist, engineer, and mathematician occupations
weighted according to the approximate Navy requirements in those
occupations. Several things are different between the two
studies. First, in the current study, mathematics and science
teachers were included while they were left out of the earlier
study. The CPS data used earlier was drawn from the continental
United States whereas all 50 states and territories of the U.S.
are included in the 1980 EEO file. Finally, the econometric
models have been improved through use in a number of studies
since 1980. The more recent data (labeled 1983 study on Table 8)
indicate greater numbers of white females available to the Navy
at the entry levels. However, at the higher wage bands, the
latest projections indicate a larger number of males than pre-
viously displayed. This is particularly true for black and
hispanic male engineers.

‘The various sets of results in this report indicate substan-
tial positive progress for minorities of both sexes whiech should
continue is the 1980's. The data for white females is mixed. 1In

6 1t should be noted that the special federal pay table for
engineers was used for the analysis. For example, in 1980, the
upper bound of the GS 5-8 pay bond for engineers was

16
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some cases the projected absolute change for a given RNS group
may be greater than before but the percentage availability is
less This is due to the growth of the occupation as a whole
coupled with the continued entry of white males in those occupa-
tions. However, on the whole, it appears that upward mobility is
more a function of entry into a given occupation than any other
factor.
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: WAGE BAND DECONMPOSITION KEPORT
|
I
; NAVY % G.S. % G.S. % G.S.
OCCUPAT ION TOTAL # 5-8 9-12 13-15
TQ GROUP IN EEO TO EEU TO EEO 'lU EEO Py
b ‘
o) WHITE FEMALES ENGINEEKS 64192 43.3 19.4 4.7
N PHYS ICIANS 40700 * 25.1 18.6
. PEKSONNEL MGKS. 226458 17.7 15.9 6.3
OUMPUTEKR SPEC. 121513 23.8 44.1 12.3
MISC. MGKS. 1781601 32.1 18.0 3.3 ‘e,
NAVY % G.S % G.5. % G.S. ‘
UCCUPAT [ON TOTAL # 5-8 9-12 13-15
GRUUP IN ERU  TO BEU TO cbkU TU EEO
BLACK FEMALES ENGINEEKS 4848 31.0 66.0 2.7
PHYS 1CIANS 3153 * 3.2 56 .6
PEKSUNNEL MGRS. 32150 24.2 22.2 7.5
COMPULER SPEC. 11261 13.3 74.2 5.1
MISC. MGKS. 141957 33.6 29.3 1.9
NAVY % G.5 % G.5. % G.S.
OCCUPAT ION TOTAL # 5-8 9-12 13-15
GkOUP IN LU TO BEO TO EEO TU ERU
HISPANIC FEMALES ENGINEERS 2542 22.3 8.8 8.8
PHYS IC1ANS 2570 * 9.9 89.1
PERSUNNEL MGKS. 13409 45.8 49.2 5.0 3
CUMPUTER SPEC. 3842 78.7 10.7 10.8 ]
MISC. MGKS. 66825 30.2 9.8 3.5
* NUI'E: THEkk Axkk NU PHYSICIANS IN G.>. 5-§. ”E
j_.'_.':
Y
% ’..i
r® o
9
g
1
». :!;
TABLE 5 ]
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DYNAMICS OF REPKESENTATION CHANGE

RLP KEPORT

NAVY
OCCUPAT [UN KACL/SEX 1972 % IN 1990 % 1IN
GROUPS GROUPS KLP* 1972 KLP* 1990
(2) ENGINEEKS Ww 180371 91.5 555237 §2.8
BM 4491 2.3 36648 5.5
HM 0 0.0 18488 2.8
OM 10929 5.5 33672 5.0
WF 1282 0.7 18569 2.8
BF 0 0.0 5142 0.7
Hm 0 0.0 357 0.1
OF 0 0.0 3046 0.3
(7) PHYSICI1ANS WM 25217 54.7 39446 53.8
BM 0 0.0 1922 2.7
HMm 1459 3.1 4155 5.9
OM 4963 10.8 9325 13.2
WE 13010 28.2 10519 14.9
BF 0 0.0 250 0.3
HM 0 0.0 655 0.9
OF 1473 3.2 4478 6.3
(12) PERSONNEL MGKS . WM 29832 70.9 164046 63.8
BM 2430 5.8 6726 2.6
HM 0 0.0 8456 3.3
O U 6.0 6237 2.4
W 9836 23.3 47171 18.4
BF 0 0.0 11442 4.4
hM 0 0.0 8205 3.2
OF 0 0.0 4866 1.9
(13) COMPUTER SPEC. WM 105024 80.7 297416 75.3
BM 1322 1.0 6203 1.6
HM 0 0.0 12444 3.1
OMm 0 0.0 3770 0.9
WF 22330 17.2 57394 14.5
BF 1456 1.1 13417 3.4
HM 0 0.0 1027 0.3
OF 0 0.0 3344 0.9
(14) MmISC. MGKS. WM 1437930 85.1 2806539 79.3
BM 42156 2.5 84226 2.4
HM 19254 1.1 53042 1.5
OM 8692 0.5 22930 0.6
WK 166746 9.9 472751 13.4
BY 11509 0.7 66827 1.9
Hivi 1487 0.1 12086 0.3
OF 114 0.1 21154 0.6
* G.5 LEVEL 9-12 ONLY
TABLE 6
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) DYNAMICS OF CHANGE IN WAGE BAND BHEAKDOWN:
’ WHITE MALLS

NAVY
OCUPAT LUN
GROUP

(2) ENGINEEKS

(7) PRYSICIANS

o YUY TYTY
:,r.‘l-l T

(13) ComPUTEK SPLEC.

(14) mISC. MGKS.

* NUTE; THEKE AkE NO PHYSICIANS 1IN

r¢

Bt e B A A A Shns P L) s

(12) PEKSUNNEL MGKS.

TUlaL % IN % IN % IN
YEAK IN KLP GS 5-8 GS 9-12 GS 13-15
1972 541332 11.5 33.3 99.2
1976 622320 12.7 34.3 53.0
1980 1104193 12.8 38.1 49.1
1982 1247621 13.3 39.4 47.3
1990 1420041 16.0 39.1 44.9
1972 53468 * 47.1 52.9
1476 96050 * 46 .8 53.2
1980 113162 * 43.1 56.9
1982 112897 * 38.3 61.7
1990 124928 * 31.6 68.4
1972 71621 11.7 41.7 46 .6
1976 84786 33.95 32.9 33.6
1980 205526 4.9 40.4 54.7
1982 218926 5.1 49.5 45.4
1940 273603 8.4 59.9 31.7
1972 168294 9.6 62.4 28.0
1976 232261 14.7 58.0 27.3
1980 314859 14.8 °4.9 30.3
1982 361078 12.8 60.4 26 .8
1990 431563 8.0 68.9 23.1
1972 3003793 21.7 47.9 30.4
1976 3752110 22.17 49.0 28.3
1980 38729139 23.5 49 .4 27.1
1982 4158423 27.3 49.5 23.2
1990 4613350 35.9 44.6 19.5

TABLE 7
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COMPARISON OF 1980 & 1983 STULILS OF NATIUNAL AVAILABILITY UF

Methodolgy
1980 Study
1983 Study

Reliated
Navy Job

Category

GS 5-8

1980 Study:
1978 Act
1983 Proj

1983 Study:
1980 Act
1988 Proj

GS 9-12

1980 Study:
1978 Act
1983 Proj

1983 Study:
1980 Act
1988 Proj

GS 13~-15

1980 Study:
1978 Act
1983 Proj

1983 Study:
1980 Act
1988 Proj

SCIENTISTS & ENGINEEKS USING KRLF wmODEL

Total White Blaek Hisp Other Total White Black Hisp Other

1970 Census using trends through 1979 CPS (x.n#37)

1980 Census (EEO Special File) using 1972 - 1980

CPS trends (K.R#42)

Male

Female

82.
74.

68.
69.

85.
78.

82.
80.

89.
81.

490.
87.

(=R |

-3

-3 -3

[

o W

p—

L L
.

.
w o

—

1.2 6.5 8.1 6.5 1.2 0.0
2.0 8.5 13.0 8.0 2.5 1.0
2.4 5.2 20.9 17.2 1.7 0.8
3.4 3.9 1.8 16.1 1.6 0.7
0.8 5.9 6.2 4.5 1.1 0.3
1.9 7.4 9.8 5.5 2.1 1.2
2.9 5.4 6.2 4.4 1.0 0.2
3.1 5.4 6.5 4.1 1.2 0.3
0.0 6.4 2.1 2.1 0.0 0.0
1.0 7.9 7.0 3.3 1.3 1.4
1.5 3.7 3.3 2.9 0.1 0.1
2.4 3.2 4.5 3.8 0.2 0.1
TABLE 8
21
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Extensions

There are many uses for the civilian occupation supply esti-
mates. From a corporate Mavy headquarters point of view there
are continuing issues of how to best shape staffing policies.

The kinds of human resource decisions to be made in the 1980's
generally involves more complex ideas using more complex data.
The existence of extensive data bases and methodologies has to
some extent brought this about. It is becoming clear that key
decisions can't be based on intuition. At the same time the end
products which are required in shorter reaction times can't be
based entirely on scientific analysis. What is needed for human
resource planning and control is a set of suppiy-demand analysis
tools which process everything that is cost-effective on a scien-
tific basis with enough flexibility to permit directed judgement
and intuition to take place.

The immediate next step of the Navy's reservation wage
reievant labor force projections project is to update local level
supply and availability projections. 'This work is being done to
include the 65 local Navy labor markets with 250 or more civilian
employees. As with the national numbers the base or imean value
case is being developed. 7The results will be published in a
forthcoming technical report.

A number of projects are on the horizon which will build
upon the 1980 Update NATNUM results. Among these include:

1. Wage Elasticity Analyses. 'I'wo kinds of sensitivity
studies are needed. The first involves developing high and low
estimates of the supply numbers so that scenario analysis can be
put into the envelope of the future possibilities. ‘The second
involves looking at how the relative attractiveness of Navy wages
in relationship to outside employers affects losses from the
orgunization. With the pressure to hold down Federal wages, this
latter study appears to be more important as the Navy faces the
likelihood of decreasing attractiveness of its wages with
increased requirements for persons in the high technology
occupations. Both supply and demand (inventory) models are
useful in this latter endeavor.

2. Geographic Dispersion. A relocation/wage comparability
table can be estimated which would be used as an additional
(additive) economic factor on the attractiveness of Navy jobs in
selected geographic location. These estimates would be made for
both peacetime and mobilization scenarios. Among the outputs can
pe studies to find out if current mobilization plans are real-
istic in terms of sharply increased requirements for specific
skills in the larger Navy local labor markets.

22
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3. Alternative Force Supply Estimates. This analysis would
examine the attractiveness of Navy jobs when self-employment op-
tions are possible to be undertaken such as in the physician and
computer specialist occupations. The present supply estimating
models do not include available persons torm the military sector
who will be leaving during the projection period. 1t may be use-
ful to link up with similar reservation wage modeling work on the
military sector conducted by the Navy Personnel Research and
Development Center (See Atwater and Kowe (14Y82)).

4. Interactive Decision Support System. The purpose of this
decision support system is to provide the supply-demand models in
a user friendly environment for manpower analysts. Current mod-
eling support capabilities would be downsized for processing on a
minicomputer using menu driven inputs or similar approaches. The
tools would be primarily aimed at the headquarters manpower, per-
sonnel and training community.

The planning and control of supply-demand relationships is
becoming one of the key functions of human resource management.
The data on professional employees provided in this paper repre-
sent a set of numbers on which to begin to peg the process. The
next steps are to bring about the improvements to achieve the
desired integration of management judgement with the scientific
analysis on which these estimates are based.
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DONOL Code

APPENDIX A

Occupational Area

T e FILA Bus e as Aan Sentite~han

MINIMUM EXPERIENCE REQUIREMENTS
FOR ENTRY INTO DONOL GRADE GROUPS

OPM Handbook X-118 should be consulted for specific standards.
Equivalent experience can be substituted for college degree
requirements in many of the occupations.

The minimum experience requirements are summarized for most
occupations into four tables.
experience must be in the appropriate areas. Time in grade
requirements may also apply.

In all cases the education and

Minimum Requirement

Scientists
Engineers
Mathematicians
Accountants
Professional Nurse

Physician
Health Profes-
sional NEC

Legal

Education
Professional NEC
Financial Management
Personnel Management
Procurement
Logistics

Quality Assurance
Computer Specialists
Intelligence

Investigators and
Examiners

Arts and Information
Manager and Admin.
NEC

26

Table
Table
Table
Table
Table 1 (Diploma
program of 34
months or more
is fully
qualifying
for GS-5)
M.D. degree
Table 1

N

LL.B or J.D./
pass Bar Exam
Table
Table
Table
Table
Table
Table
Table
Table
Table 1 or
Table 3
Table 3/Also
Ph.D. may be
substituted
for 3 years
specialized
experience)
Table 3
Table 3
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Years of Specialized Experience in Field
in Addition to Degree

| | | |

Degree | GS 5-8 I GS 9-12 | GS 13-15 |

B.S./B.A. ] 2 ] 1 | 4 |

M.S./M.A. [ ) | ] | 3 |

Ph.D. | [’ | 0 | 1 I
Table 1

| | I |

Experience | GS 5-8 GS 9-12 | GS 13-15 |

Generalized* | 1 2 | 2 [

Specialized**| 2 3 | 4 |

Total | 3 5 | 6 |

I I I

* In work related to occupational area other than routine
clerical or trades and crafts.

** In field related to occupational area.
B.S./B.A. in appropriate field will qualify for GS 5-7;
M.S./M.A., (2 years) in appropriate field will qualify for
GS-9; Ph.D. in appropriate field will qualify for GS-1l.

Table 2
| | | |
Experience I GS 5-8 | GS 9-12 | GS 13-15 |
General* I 3 | 3 [ 3 |
Specialized**| ) I 2 | 3 l
Total : 3 { 5 : 6 :

* In work related to occupational area other than routine
clerical.

** In field related to occupational area.
B.S./B.A. in appropriate field will qualify for GS 5-7;
one full academic year graduate education may be sub-
stituted for one year, specialized experience; two full
academic years, (master's degree) graduate education may
be substituted for two years specialized experience.

Table 3
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l | | |

Experience | GS 5-8 | GS 9-12 I GS 13-15 |
General* I 3 | 3 | 3 |
Specialized*¥*| 2 | 1 | 1(2) |
Specific*** | @ | 1 2(1) |
Total l 3 I 5 | 6 |

I | |

* In work related to occupational area other than routine

clerical.

** In work related to computer specialist area.

*** Tn computer specialist specializations,.
Four years undergraduate (B.S./B.A.,) may be substituted
for three years general experience; one full academic
year of graduate education may be substituted for one year
specialized experience; two full academic years (Master's
Degree) graduate education may be substituted for two
years specialized experience.

Table 4
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3 APPENDIX B

NATIONAL LABOR MARKET AVAILABILITY ESTIMATES =~

1980 1982 1989 1990
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NATIONAL LABOR MARKET AVAILABILITY ESTIMATES

1982 1988 1990
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_ NATIONAL LABOR MARKET AVAILABILITY ESTIMATES
b
1 1980 1982 1988 1990 "o
- HEALTH PROFESSIONALS % % % %
N WHITE MALE 46.2 44.6 40.1 37.6
E BLACK MALE 3.4 3.8 5.5 6.3 o
HISPANIC MALE 3.9 3.6 3.3 3.4 =y
¥ OTHER MALE 2.2 2.1 2.1 2.2 ;
! WHITE FEMALE 37.5 38.1 41.5 42.7
BLACK FEMALE 3.3 3.3 3.0 3.1 -
3 HISPANIC FEMALE 1.6 1.7 1.6 1.7 :
[ OTHER FEMALE 2.5 2.6 2.9 3.1 ]
1
.|
MISCELANEOUS PROFESS IONALS % % % %, N
WHITE MALE 47.0 47.6 46.7 48 .4 &
BLACK MALE 3.6 3.2 3.2 3.1 -
HISPANIC MALE 1.5 1.9 2.0 2.1 o
OTHER MALE 1.2 1.2 1.1 1.1 o
WHITE FEMALE 36.8 37.1 38.1 35.8
BLACK FEMALE 7.0 6.5 6.5 7.1 i
HISPANIC FEMALE 1.6 1.3 1.2 1.2
OTHER FEMALE 1.2 1.2 1.3 1.2
FINANCIAL MANAGERS % % % % ~®;
WHITE MALE 69.0 69.0 66.9 65.8 L]
BLACK MALE 4.9 5.1 5.7 5.7
HISPANIC MALE 2.3 2.4 2.7 3.0
OTHER MALE 1.7 1.7 2.1 2.2 o
WHITE FEMALE 17.8 17.2 17.5 17.8 ~@
BLACK FEMALE 2.5 2.5 2.8 3.0 o]
HISPANIC FEMALE .8 .8 .8 .8 )
OTHER FEMALE 1.0 1.3 1.5 1.7 ;
A
PERSONNEL MANAGERS % % % % S
./
WHITE MALE 55.6 53.8 51.9 50.9 4
BLACK MALE 5.2 5.3 6.6 6.9
HISPANIC MALE 3.1 3.6 3.9 4.1 _
OTHER MALE 1.7 1.7 1.6 1.6 :
WHITE FEMALE 24.4 25.5 25.6 25.3
BLACK FEMALE 4.7 4.7 4.9 5.2
HISPANIC FEMALE 3.6 3.7 3.5 3.6
OTHER FEMALE 1.6 1.7 2.1 2.4
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E} NATIONAL LABOR
{
E COMPUTER SPECIALISTS
IP:.‘
B WHITE MALE
BLACK MALE
HISPANIC MALE
OTHER MALE

WHITE FEMALE
BLACK FEMALE
HISPANIC FEMALE
OTHER FEMALE

MISCELLANEOUS MANAGERS

WHITE MALE
BLACK MALE
HISPANIC MALE
OTHER MALE
WHITE FEMALE
BLACK FEMALE

X HISPANIC FEMALE
- OTHER FEMALE

Iv-?'f.c-v

2

M IAOAS
o A

(S S i A Brema e o Ay - \ —

MARKET AVAILABILITY ESTIMATES '%

)

1980 1982 1988 1990 o
% % % %
67.4 68.5 67.5 67.6
2.4 2.5 3.2 3.3
1.9 2.0 2.3 2.4
2.7 2.6 2.7 2.8
20.9 19.7 18.5 17.9
2.2 2.2 2.7 2.8
.8 .8 1.0 1.1
1.7 1.7 2.1 2.0
% % % %
72.4 73.3 73.7 73.4
2.7 2.6 3.0 3.0
2.1 1.9 1.6 1.6
1.4 .9 1.0 1.0
18.5 18.0 17.2 17.1
1.8 1.9 2.1 2.3
.6 .6 .7 .8
.6 .7 .7 7

j

3,.1
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