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Foreword

This is the latest in a series of research studies devoted to
exploring the implications of reductions in defense demand on the
domestic economy.

The United States Arms Control and Disarmament Agency (ACDA)
is charged, as one of its responsibilities, with the pursuance of
appropriate research which will assess ''the economic . . . conse-
quences of arms control and disarmament, including the problems of
readjustment arising in industry and the reallocation of naticunial
resources" (P.L. - 87 - 297).

In June 1967, ACDA contracted with the University of Illinois,
Champaign, Illinois for a study to ascertain whether and under what
circumstances there might be justification for special policies on
pensions and other related fring »enefits for defense workers.

The study is not intended to prov.ue definitive solutions to adjust-
ment problems or to reach firm policy conclusions. The study does
try to identify the significant questions and to seek definitive
data on which wise pclicy may be based.

This publication represents the complete study submitted to
the Agency in June, 1969.

Those principally responsible for the preparation of this
study were Professors Hugh Folk and Paul Hartman.

-

Gerard/C. Smith
Director




E-138

TABLE OF CONTENTS

Page
PREFACE . «. « = = o o s o s s ¢ o s o s o &« i
SUMMARY OF FINDINGS . . « = & o = s ¢ s o & iii

CHAPTER 1 — INTRODUCTION. & « ©« « o s o o s « s s s o &= 1
A. Purpose and Scope of Study. . « . . .« . 1
B. Policy Analysis . . . « = s s = o o s 2
C. The Compensation Principle. . + « . . . 3
D. Should Displaced Workers be

Compensated « o« ¢ ¢ &+ ¢ o = o = o o o & 4
E. Pensions and Severance Pay as

Compensatione « « ¢« ¢« o s o o ¢ o o o & 5
F. Arms Control and Disarmament

ASSUMPLioNS « o o o ¢ o = s s = ¢ o o 6

CHAPTER 11 ~ CHARACTERISTICS OF DEFENSE INDUSTRY
EMPLOYMENT e « © o o o o = o s s 5 s s « o @ 10
A, Introductione « « o =« o o s s o o o s o 10
B. Defense Industiries. « « « « s o o ¢ & & 10
C. Industry Cutbacke « « ¢ o« s = = = o =+ = 12
D. Age & Tenure Distribution . « « « « « . 16
E. Instability of Defense Employment . . . 22
F. 8Skill Concentration in Defense

Indu Stry e o e s s ® » ® & % e s ® s s o 26 ‘

G. 1Is There a Defense Pay Premiv—? . . 30 ‘
CHAPTER III — PENSiun L'LANS Aw pENSION FUNDS IN DEFENSE

INDSUTRIES: COMPARISON, ANALYSIS AND

EVAI:JAT I ON w L] L - L] L] - L] - L] L] L] L] L] - L] L] 34

A Introduction. « o« « o o o o o ¢ ¢ & o &

B. The Sample. . « o o o s = s s o = s o -

C. Pension Plan-Provisions . . . . .« o =

D. Pension Plan Financial and Fundlng

Characteristics « « + o o o s s « o o & €,
E. Pension Plans and Pension Funds in

Defense Industries: Conclusion . . . . 2
Appen.dix » e © ®© ®» ® ®8 ®» ® ® s ® e ® = = @ 3 3




E-138

TABLE OF CONTENTS (Continued)

Page
CHAPTFR IV - EXPERIENCE OF DISPLACED WORKERS . . . . . . 20
A. Introduction . . . . . « «+ &« o« & + & . 90
B. The Problem of Displacement . . . . o . 91
C. Adjustments by Displaced Workers. . . . 9
D. Worker Losses from Displacement . . . . 116
E. Displacement and Reemployment of
Engineers . « ¢ o & & o o o o o o o o = 120
CBAPTER V - ROLE OF PENSIONS AND OTHER BENEFITS IN
FACTLITATING ADJUSTMENT . « & o o« =« o o & & 128
A. Introduction . . e e s s 8 s o 3 s . 128
b. Supplemental Unemployment Benefits. . . 128
C. Severance Pay . . . . « . = . . . . 135
D. Effects of Cutbacks on Pens1on Funds. . 141
E. Early Retirement and Workforce
Adjustment. « « ¢« ¢« o & ¢ ¢ ¢ & « & o« & 146
F. Provision of Full Benefits. . . . . . . 151
G. 1Is Federally Financed Early Retirement
Desirable?. . . . & & « = = s s o2 o+ o
H. Legislative Protection of Pensicn
Rights. . . . . . . e s o o s e & & = 155
I. Intervention on Behalf of Defense
Workers8 . o« ¢ o« v o o o © 5 = s o o s = 158
J. Legal Rationale of Intervention . . . . 1€0
CHAPTER VI — SUMMARY AND CONCLUSIONS . . « + =« &« &« & &+ 166
A, Summary . « . . e o s s s s = s o » o 166
B. Conclusions . . « ¢« s s o o o s o = & & 170
C. Suggesticns for Further Research. . . . 171




E-138
Preface

This study was conducted for the United States Arms Control and
Disarmament Agency (ACDA) under Contract ACDA/E-138. The judgments and
opinions expressed in this report are those of the authors and do not
necessarily reflect the Vviews of ACDA or any other agency of the
United States Government.

The study is based on a number of studies of displaced workers,
especially three studies issued as publications of ACDA, which are
available from the Superintendent of Documents, Government Printing
Office, Washington, D.C.:

1. A Case Study of the Effects of the Dy.a-Soar Contract

Cancellation Upon Employees of the Boeing Company in Seattle,
Washington.

2. Reemployment Experiences of Martin Company Workers Released at

Denver, Colorado, 1963-6L; Effects of Dzafense Employment
Readjustments.

3. The Posﬁ Layoff Labor Market Experiences of the Former Republic
Aviation Corporation (Long Island) Workers.

Tane authors wish to acknowledge the generous assistance of Messrs.
Leslie Fishman, Curt Eaton, Byron Bunger, and Jay Allen of the University
of Colorado who furnished copies of their analysis punched card decks
of the three foregoing studies for use in the present study. An

extensive and useful analysis of this data is presented in the ACDA
publication

Reemployment Experiences of Defense Workers: A Statistical
Analysis of the Boeing, Martin, and Republic Layoffs.

In addition to these studies, the authors drew on the public
files of pensions and welfare plans maintained under the Welfare and
Pension Plans Reporting and Disclosure Act, by the Office of TLabor-
Management and Welfare-Pension Reports of the U.S. Department of ILabor.
The staff of this agency was helpful in using these files.

Many oi the corporations in the Plans used in the studies
furnished useful documentery material. Their cooperation s
appreciated.
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Mr. Henry D. Wyner, Senior Economist, Economics Bureau, ACDA,
served 2s Project Officer for this study, and provided encouragement
and support.

The study was directed by Hugh Folk and written jointly by Folk

and Paul Hartman. The authors wich to thank Jerry Brillex, David Depcik,
and Cerald Robinson for reseaxrch asslstance.
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SUMMARY OF FINDINGS

The following are the principal findings of this study:

Employment in many defense industries i1s more unsiable than in
most non-defense industries. As a result, workers in the unstable
defense industries tend to be younger than average and relatively
few workers in these industries have long tenure.

Because relatively few workers in defense industries are eligible
for learge early retirement benefits, the private pension systems
of defense employers cannot be expected to provide significant
financial support fsr many workers who might retire after teing
displaced from defense employment.

Defense workers displaced in previous cutbacks have been somewhat
more successful in reemployment. than displaced nondefense workers,
in part because of their lower average age.

Relatively few dispiaced defense or non-defense workers have
withdrawn tfrom the lsbor force after being displaced.

Vesting provisions in pension plans covering defense workers are
often more liberal than in compareble non-defense firms. Even so,
the proportion of displaced Gefense workers with vested benefits

would be quite low because of the relatively short tenure of many
deferise workers.

Large scale cutbacks in defense employment could leave pension
plans with significant actuarial gains, which might enefit

companies as pr+«paid pension expense or, under certain conditions,
would revert to the firm.

It is possible under the Internal Revenue Code and the Armed
Service Procurement Regulation to establish administrative
procedures to provide better vesting provisions for displaced
defense workers and to ensure that Government funds paid to

provide fringe benefits for defense workers are used to that
end.
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CHAPTER I
INTRODUCTION

A. Purpose and Scope of the Study

The United States Arms Control and Disarmament Agency (ACDA) is
charged with the conduct of studizs on the economic consequences of arms
control and disarmament and, in carrying out this responsibility since
its establishment in 1961, has sponsored a learge number of studies
dealing with problems of aggregate; manpower, and regional adjustment to
changes in defense spending. The purpose of this study for ACDA is to
undertake & preliminary examination of the "adequacy" of pensions R
severance pay, and other fringe benefits for defense workers in the event
of layoffs which would occur as the result of arms control or disarmement.

As a practicel matter the potential scenarios for arms control and
disarmament reductions are inmmmerable and a general model for bprojecting

(often referred to as the "freeze" on miclear weapons), a full test ban,
a production cutoff for fissionable materials » control of chemical and
biological weapons » and restrictions on the military use of the seabed.
However, there are other near-term possibilities for defense employment
reductions or changes which make the matter of examination of payout for
disple.ed defense workers more current and realistic.

substantial displacements in the defense sector even if the post-

Viet Nem defense budget is higher than is generally anticipated, for
defense output will shift awvay from ordnance and soft goods to hardweare
and R & D on more sophisticated weapons. However, layoffs in the
aerospace portion of defense industry presumadbly will not be large, as
R & D procurement of missiles » alreraft, and radar equirment tend to

of defense spending within & few years after Viet Nam. Finally, there
are the changes which occur in the location of contracts irrespective
of the general level of Cefense spending; companies and Plants often
are not able to immediately replace with new orders work on contracts
coming to an end or being cancelled. Thus, the underlying hypothesis
of the study is that Vulnerability to layoff generally is greater in
the defense sector than in the non-defense sector, based on the
theoretical suming of all probabiliiies,

h
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To accomplish this purpose we examine: (1) the structure of the
defense industry and the composition of its workforce (Chapter II);
(2) pension and benefit practices in defense and non-defense firms;
(3) the experiences and needs of displaced defense workers in earlier
cutbacks (Chapter IV); (4) the adaptability of current benefit systems
to the needs and proposed legislation which might improve adaptability
(Chapter V). Finally, we identify major problems and recommend
additional studies (Chapter VI).

Before beginning the substantive analysis, however, we wish in the
balance of this chapter to outline the approaches to policy analysis,
compensation, and arms control assumptions which we have used in the
study.

B. Policy Analysis

The study is not intended to provide definitive soluticns to
adjustment problems or to reach firm policy conclusions. Rather we try
to identify the significant questions and to seek definitive data on which
wise policy may be based. Nevertheless, we believe the conclusions of
the study are in the main established, and the information needed to
make the conclusions definitive would not lead to important revisions
in our conclusions. This belief is not based on mere faith in our
conclusions but on the close concordance of the available evidence with
expectations derived Zrom economic analysis.

Pollcy analysis should try to identify feasible alternatives and
to identify reasons favoring or opposing particular alternatives. Wise
policy for a specific governmental problem should take account of the
effects of the specific policy on general public objectives and of the
effects of general policy on the specific problem. This is particularly
true of our problem. Special aids for defense workers affected by an
arms cutback may appear to be Justifiable as a special government
responsibility, but a cutback has indirect effects on other workers and
& general policy applying to all affected workers may be more equitable.

The general national policy objJectives assumed in the study are:
(1) High and rising economic output or gross national product.
(2) Maximum employment, defined as unemployment reduced to a frictional
level of perhaps 3 per cent, and implying Jots available for
workers willing to work and seeking work ai reasonable wages.

-2-
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(3) Econonic freedom, implying an absence of unnecessary regulations
and a high degree of free choice.

(4) Intergroup equity, implying that people in similar situstions ave
treated equally.

The specific policy objective assumed is that displaczed defer.se
workers be coripensated for the losses they incur as a result of the arms
cutback and that the compensation be efficient.

C. "he Compensation Principle

The principle of compensation :requires that the displaced worker
be placed in as desirable an "expected position" after the caange as he
was in before the change. "Expected position" is a probabiliistic
concept. It is impossible to say what a particular worker could expect
if a cutback did not occur. Some workers will die, becore disabled, be
laid c¢ff, quit, be discharged, or be promoted. It is pcssible, however,
to coxpute & present value of future lifetime earnings for a defense
worker on the assumption that he will have the same esrnings experience
and mortality as others in the group who are older. In short, he repeats
the: group experience.* The present value of the worker's earnings if
he remains employed in his defense Job is .

[— -]
L= 2 P |
R - @)

where Ey is the earnings expected in period t, P, is the probability of
the worker surviving period t, and r is the interest rate.

The'displaced worker has an alternative present value which iz the
sum of L (the present value of earr.ings he expects after displacema=nt),
Federal-State unemployment benefits (U) and vested pension rights (P)

and severance pay or other adjustment benefits (S) he receives from his

former employer. U, P, and S are &ls8o present values. If
L>”L +U+P+8 (2)

*The literature on this subject is far too extensive to sumarize,
but the key refurence 1s Gary Becker, Human Capital (New York: National
Bureau of Eccnomic Research, 196k.

-3-
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the worker experiences a loss (D) equal to
D=L- (L +U+P+8) (3)

It is shown below that some displaced workers experience little or
no unemployment and receive much higher earnings after displacement than
before. There is a presumption, therefore, that some workers actually
experience an economic benefit from being displaced. Other workers
receive lower wages after displacement or experience lengthy uwiemployment
and presumably experience a loss.

D. Should Displaced Workers Be Compensated?

We assert that defense workers who are displaced should be at least
partially compensated for their losses. Displacement occurs because it
is desirable for politieal, military, and economic reasons to change the
level and composition of defense expenditures. The government acts as
if the cconomic benefits of flexible contracting and fluctuations in
expenditure are considerable, In particular, the economic benefits from
a major arms cutback can be quite large. It is therefore possible to
compensate those who lose from defense adjustment. Opinions differ on
the desirability of compensation. It is argued by some that defense
workers are "overpaid" in that there is a defense premium which is
.compensation paid in advance for the assumed greater risks of displace-
ment involved with defense employment. We have examined this argument
below (Chapter II) and conclude that the evidence of a general defense
pPremium is far from persuasive. It seems to us that the relatively
small proportion of older workers and long service workers in defense
firms indicates that defense work is relatively unstable. But this
instability has only infrequently resulted from formal arms control
measures in the past. As a result, it seems unlikely that many defense
workere consider such measures predictable causes of employment
instability and require a risk premium to "insure" them against the
losses associated with displacement resulting from formal arms control
measures.

While it is conceptually possible to compensate displaced workers
fully, there are sound reasons to aim only at partial compensation.
There is in unemployment insurance, for instance, the '"moral risk" that
the unemployed worker will not actively seek work or will not display
the desirable degree of flexibility in setting standards for acczptable
work, and it is usually presumed that this risk is directly related to
the ratio of benefits to previous earnings, i.e., replacemeni of a
higher percentage of predisplacement earnings is associated with a

. '
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greater duration of unemployment. While the fringe benzfits examined in
this study differ with respect to the inherent moral risk attached, they
all offer scope for the defect.

It seems to us that compensation is called for when government,
acting fcr the general good, causes a change which is not in the
general pattern of expectations which ~~wses measurable losses to an
identifiable group of people. The Fede .. government provides
adjustment benefits for veterans, displsaced Department of Defense
civilian employees, and agid for areas affected by military base closing.
If the losers amoug displaced defense workers can be identified and their
losses measured, it seems reasonable that they should be compensated.,
The losses that &row out of the‘working of “he defense contracting
brocess could be budgeted asg rart of normal defense costs.

E. Pensions and Severance Pay as Compensation

In this analysis we examine the Possibility that Pensions, severance
Pay and related benelits (P and 8) may be used to compencate workers
suffering losses. We Go not specifically examine methods of
increasing L' (turough speclal employment services and retraining, for
instance), or increasing U.

The gzins or losses from displacement are likely to be distributed
unequally among individuals. Some groups will guffer more than others.
An uneriployed older worker, for instance, often faces severe Problems
in fiading another Job as good as the one he had. It happens that
vesied pension rights and severance are usually reasonably closely
ralated to age, so that part of the loss differential associated with
age is reduced by these benefits.

Defense employers who experience contract cancellation or
reduction because of a cutback may pick over their workers, trans-

on the affected contract. Thus the appropriate unit to be considered
is the firm, or at least the establi$hment, and not simply the defense
worker,

' The losses experienced are also distributed among workers of
non-defense employers. An unemployed. non-defense worker willl experience

greater difficulty finding work because of the availability or
competition of displaced defense workers, Similarly, workers will be

-5~
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displaced from non-defense industries in areas of defense concentration
because of negative multiplier effects.

This problem is inherent in the analysis and cannot be remedied by
identifying defense workers or better data. The impact ¢ . defense
cutback will inevitably be dispersed among workers, some of whom have
only the most indirect association with defense employment. Thus at
the beginning of wvhis report we conclude that measures aiied at
requiring direct provision of adjustment benefits throug defense employers
are likely to be inequitable, and therefore to fall short of one of the
major objectives of national economic policy. It may be thought, however,
that it is desirable to compensate the losers who can be identified even
if those who cannot be identified cannot be compensated. We would agree
if this were the only way the problem could be dealt with.

The size of vested pensions and severance pay usually depend on
the earnings and duration Sf service of the displaced workers. Because
of this, they inevitably overcompensate the fortunate few who find new
jobs quickly and undercompensate the unlucky. It 1s not possible to
modify these benefits to relate them to loss without fundamentally
altering their character. They are in the nature of deferred earnings
(regardless of their legal status) and obviously cannct very well

depend on future events, such as duration of unemployment experienced
after layoff.

Supplemental unemployment benefits (SUB), in contrast, are closely
related to losses and are almost ideally suited to the compensation
task. Their major defect 1s the degree of moral risk involved. In
non-defense firms the tendency of these benefits to tie workers closely
to the firm and the inducement they offer to unemployed workers to defer
accepting other jobs is often considered a favorable attribute rather
than a drawback, because it is presumed that the unemployment is a
temporary layoff rather than a permanent displacement. In the defense
firm in which displacement is permanent, it seems desirable that SUB
be constructed and treated as a variable severance pay system.

F. Economic Environment

As this study is being prepared, the United States is engaged in
major hostilities in Vietnam, with efforts to end the hostilities
being intensified. A significant portion (perhaps a third) of the
defense buiget currently is for Vietnam~related purposes. The
cessation of hostilities in Vietnam will mean large layoffs in defense-
related employment although some of those lald off will find alternative
employment in new defense Jjobs created as the result of changes in

-6-
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defense purchases. There already have been numerous efforts to project
the immediate and longer-term posi-Vietnam defense budget and it is not
the purpose of this study to offer a separate set of projections. It
can simply be assumed that there will be a substantial displacement of
workers in defense-related employment after cessation of hostilities in
Vietnam, partly arising from some net decline in defense spending and
partly arising from shifts in defense purchases away from software and
wnmunition to hurdwarc. A 15 billion cut in the defense budget now,
for ecxuample, would affcct the jobs of about 200,000 workers in private
contractor plants and Government arsenals, in addition to jobs of
Department of Deferre civilian employees and Jjobs of workers dependent
locally upon the spending of the plants and arsenals and of their
employeces. Reabsorption of these displaced workers into the labor
force--defense related or non~defense related--will of course depend
upon many factors affecting national aiid local labor markets and demand
for particular skills.

This study is not intended to apply solely, or even primarily, to
the post-Vietnam econom.. adjustment. However, to the extent that
pensions, severance pay, and related fringe benefits could play a role
in the economic adjustment of defense workers, then presumably they
could play a role in that adjustment after the cessation of
hostilities in Vietnam. This statement must be qualified by mention
of the fact that the post-Vietnam displacement is likely to be
characterized by certain differences from the situation which would
apply to other circumstances of defense cutbacks--such as arms control
and disarmament. Under the latter, for example, cutbacks would be
heavily concentrated in the aerospace industries and would hit
principally highly-skilled and specialized types of workers while in the
post-Vietnam cutback those displaced are apt to be concentrated fairly
heavily in the conventional ordnance industry and in the -soft goods
industries selling to the Department of Defense. They are likely to he
less skilled. Many of them are likely to be secondary wage earners, and
many of .them are likely to have shorter tenure than those laid off as &
result of arms control.

Once the hostilities ir. Southeast Asia are ended, a new defense
environment will evolve. The nature of this environment is subject to
much conjecture, much of it being dependent upon decisions of the new
Administration and the Congress in regard to the davelopment of an
anti-ballistic missile system (ABM) and in regard to improvements in
offensive missile systems. Defense purchases migh5 grow after Vietnan,
as they did after Korea, at roughly the same rate as the GNP. In wvhich
case, of course, defense worker adjustment will be ‘easier as workers
are occasionally laid off because of changes affecting shares of the

-7~
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defense market. Or defense spending might grow at a rate we. Lelow the
~~>nomic growth rate, perhaps even remain relatively constant. DJefense
Jorkers then laid off in particular circumstances would face :@ ¢ more
serious adjustment difficulties. -Finally, of course, some S¢. of
understanding or agreement with the Soviets c:.ald be reached © : curtail

or limit the production of arms. Given preser® circumstances, it does
not appear likely that such an understanding cr agreement woul-l be along
the lines of general and complete disarmament proposed b: the Inited
States in September 1961 (and by the USSR in a different way earlier).
Rather it is more likely, if it occurs, to involve some mutual limitation
and/or reduction on "both offensive strategic nuclear delivery syste::s
and systems of defense against ballistic missiles" which the President
announced in July 1968 the Soviet Union had zgreed to discusa.

The economic impact of this kind of freeze on strategic weapons
will depend upon both the nature of the limitations agreed to and the
production, development, and testing of weapons affected at the time.
Table I-~1 illustrates the direct effect on procurement of a strategic
nuclear delivery freeze occurring in fiscal year 1966 as derived from
estimates prepared in an earlier study for ACDA. Tt is not be ‘eved
that the year-to-year effect now in dollar terms would be significantly
different than the $2 Lillion reduction shown in the table.

Table I-1
Estimated 1965 to 1966 Expenditure Change as Result

of Strategic Nuclear Delivery Vehicle Freeze

Actual Change
1965 1966 1965-66

(millions) (millions, (millions)

Procurement

Aircraft 5,543 4,950 - 593
Missiles 2,635 1,670 - 1,035
Ships 1,818 1,700 - 118
Ordnance and Vehiclas 1,383 1,300 - 83
‘Electronics and Communications 1,087 950 - 137
Other 802 800 - 9
Total 13,275 11,300 1,975

Source: Commnity Adjustment to Reduced Defense Spending (AcpA, 1965),
A‘p‘pendi)c I, Pe 170

_8-
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There are several advantages of emphasizing such a freeze as an
underlying control assumption:

(1) sSpecificity: It is in advanced weapons systems, especially in
R & D, that the defense industry is most specialized, Planning
that takes care of adjustmants to missile, aircraft, and submarine
cutbacks deals with the defense industries for which adjustments
are likely ©o be most severe.

(2) It is a reasonable kind of agreement. Both major antagonists claim
superiority now; if they really believe it, then such a freeze might
be possible. Such an agreement appears to be a logical next step
to the nonproliferation agreement.

(3) sSimplicity: Defense expenditure is a small fraction of most
industry outputs. With any reasonably widespread offset program,
most industries will have civilian offsets. Large scale displace-
ments can occur only in large scale defense-oriented establishments,
most of which are in aerospace industries,

Such a strategic delivery system freeze would have effects largely
on missile and aircraft production and electronics. The effects would
be concentrated in large firms, such as Iockheed (Poseidon) and General
Dynamics (F-111), and their suppliers. These firms are heavily concen-
trated in defense work, and, as a result, large scale layoffs can be
expected. These layoffs would be concentrated geographically and
occupationally.

18°
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II. CHARACTERISTICS OF DEFENSE INDUSTRY EMPLOYMENT

A. 1Introduction.

By defense industry, we mean firms in manufacturing with a large
proportion of cheir revenues arising in defense contracts. We also
include research and development where carried on by privately owned
manufacturing firms. Nommanufacturing firms and industries are excluded
for several reasons. First, even taken together, they account for only
a relatively small fraction of total nongovernment deferise-generated
employment (see Table II~-1). Further, the nonmanufacturing employment
associated with defense expenditures typically is only a small fraction
of the industry total; in transportation and trade, the principal
nonmanufacturing defense employers, defense workers are only about seven
per cent and one per cent, respectively, of the total industry workforce
in recent years. Finally, the nonmanufacturing good or service sold is
not spccialized or unique to the government market. The services of
transportation, warehousing and trade, or the output of agriculture and
mining going to the defense market do not usually require special
capital equipment, specialized workforce skills, regional concentration
or other attributes distinguishing defense-associated demand from other
demand. Hence, they are unlikely to be seriously affected by a large
scale defense cutback accompanied by an offset program.

Manufacturing is in sharp contrast. It accounts for two-thirds of
defense employment, and ten per cent of all manufacturing employment
consists of defense workers. Most important, defense expenditure is
concentrated in a few industries in which the product is unique to
government procurement; further, defense workers in these industries are
30 to 60 per cent of total employment. Thus, special policies to ease
structural dislocation may be necessary for those manufucturing
industries importantly engaged in arms development and production, whereas
they are not likely to be needed in most of the nommanufacturing sector.

B ., Dpefense Industries.

Within manufacturing, defense-related employment is concentrated in
a few industries--ordnance, electronic communications equipment,
aerospace, and shipbuilding. These four industries account for three=-
fourths of all defense-generated employment in manufacturing in recent
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Table II-1

Summary of Defense-Generated, Nongovernment Employment,

United States, 1965 and 1967

) (2) 3) (4)
Per Cent of
Defense- (2) as a Total Nongov't
Generated Per Cent Defense~

Employment Employment of (1) Generated
(000's) (000's) Employment
Agriculture, Forestry,
Fishing

1965 5,034 48.5 1.0 2.3

1967 4,075 75.0 1.8 2.5
Mining

19¢ . 634 29.9 4.7 1.4

1967 620 40.0 1.3 1.3
Construction

1965 3,119 60.0 1.9 2.8

1967 3,277 67.9 2.1 2.3
Manufacturing

1965 17,604 1,390.2 7.9 66.3

1967 19,318 2,021.6 10.5 68.
Services

1965 28,092 572.6 2.0 27.2

1967 30,380 767.0 2.5 25.7
Total Nongovernment

1965 54,483 2,101.2 3.9 100.0

1967 57,670 2,971.5 5.2 100.0

Source: Adgpted from Richard P. Oliver, '"The Employment Effect of
Defense Expenditures,' Monthly Labor Review (September 1967),

pp. 10-11.
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years.* In each of the four, defense workers are at least two-thirds of
all workers (see Table II-2). The other one-fourth of defense-generated
employment is scattered across a great many industries, and in each,
defense workers are no more than a few per cent of the total. Since
offsets to defense cutbacks will induce increased employment, it seems
likely that employment opportunities will increase in many of the
industries and firms in which defense employment is a small fraction of
the total. As a result of this, the four principal defense industries
are the main focus of this study.

C. Industry Cutback.

The particular year and composition of the assumed cutback will.:
obviously matter greatly. We assume a strategic nuclear delivery
vehicle freeze would halt production of both missiles and aircraft. If
it were adopted during design and production of FB - 1lll, Minuteman IXI,
Poseidon, fleet ballistic missile ship, and ABM it could have substantial
employment effects. It must therefore be recognized that the employment
effects cannot be predicted until a prospective date for the cutback is
specified. Had such a cutback occurred in the past two years the
effects would have been quite small. If the cutback occurred in
FY 1969 we estimate the effects would be almost 80 per cent larger than
they would have been in 1967.

To estimate the magnitude of employment effects arising from program
effects, we take two steps: (1) estimete the proportion of aircraft and
missile expenditure involved in strategic procurement; and (2) assume
the proportion of employment in the industry is the same as the expendi-
ture proportions.

In FY.1967 direct missile procurement was

Direct Procurement, FY 1967 (thousands of dollars)

Ballistic Other
Army - 353,422
Navy 39,152 247,282
Air Force 360,180 108,600
Total . 399,332 709, 304

* U.S. Department of Commerce, Bureau of the Census, Current Industrial
Reports: Shipments of Defense-Orlented Industries, 1965, Series MA-
175(65)-2, July 31, 1967. Total defense-related employment in manufact-
uring covered in the survey in 1965 was 1,352,600; in the four
principal defense industries, defense workers totalled 989,900.

-1_2-
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Table II-2
Employment in Principal Défense-Oriented Manufacturing Industries,

1965

(Employment in Thousands)
Defense as

Total Defense Per Cent of
SIC Ind.:stry Employment Employment Total
19 Ordnance (except
guided missiles) 78.6 57.7 73.5
3662 Radio, TV Communicatioms
Equipment 327.5 254.1 77.8
AEROSPACE
1925 Guidad Missiles 139.4 132.3 95.0
3721 Aircraft 291.4 208.5 71.7
3722 Aircraft Engines and Parts 176.8 133.5 75.5
3723 and Aircraft Propellers,
3729 Equipment & Parts,
n.e.c. 155.6 120.9 77.8
AEROSPACE TOTAL 763.2 595.2 (78.2)
3731 Shipbuilding and
Repairing 123.3 82.9 (67.0)
Total, Principal Defense-
Oriented Industries 1,292.6 989.9 (76.5)

Source: U.S. Department of Commerce, Bureau of the Census, Current
Industrial Reports: Shipments of Defense-Oriented Industries,
1965, Series MA-175(65)-2, July 31, 1967, pp. 10-13,
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We estimate, therefore, that about 56 per cent of missile employmenti
arises from strategic missile programs. It must be emphasized that this
is a guess only of a f.gure which is not known, and is in any event

rather arbitrary. Only when a specific arms cutback is programmed wou!d
its industry effects occur, and even these could only be estimated ex post.

For aircraft the problem is much greater. The modification and
maintenance of B-52's and the production of F-11l and FB-11ll's are the
only important strategic aircraft procurement actions in progress, and
because of the multiple-purpose character of the F-1lll and FB-1lll the
cost allocation problem is unmanageable. We conclude, therefore, that the
total procurement effect of a freeze would be on the order of $1 billion,
or, approximately, 10 per cent of direct procurement.

There exists no sound way to estimate the effects on the electrical
equipment industry which is largely subcontracting. This is a rapidly
growing industry which is in no sense concentrated in defense.

We assume, then, that a strategic vehicle freeze, appropriately
offset, would have reduced aircraft employment by 10 per cent and missile
employment by 50 per ceni. The total economic effects of such a freeze
would far outreach the mere procurement effects. We are interested
exclusively in the structural effects of this change. From FY 1967 to
FY 1969, ballistic missile procurement increases sharply and aircraft
falls slightly.

Direct Procurement (thousands of dollars)

1967 (actual) 1969 estimated 1969 est. (1967 dollars)
Aircraft 10,415.7 g,995.2 8,095.7
Missiles 2,039.1 3,641.9 3.277.7

In estimating 1969 employment, we assume a 10 per cent price increase.
This implies a 21.5 per cent decrease in aircraft employment and a 60.7
per cent increase in missile employment. We assume all the decrease in
aircraft is in nonstrategic aircraft, and all the increase in missile is
in strategic missiles (ballistic and anti-missile systems). The
employment estimates based on the assumption that constant dollar
expenditure-employment ratios remain unchanged is given in Table II-A.

The estimated employment reductions are cercainly significant, but
hardly in keeping with the serious economic cutbacks. The displacement
of 10 per cent of aircraft employment approximates annual gross attrition
in the industry, and the net outflow from the industry for the year
would be approximately tripled. The attrition in missiles is, of course,
much more serious. The most significant effect is the net reduction of
engineering employment. The estimated 63,000 far exceeds the estimated
annual ineremental supply which has been estimated at 32,000 a year.
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Taole II=-p
Estimated Aircraft and Missile Total and Engineer
and Scientist Employment, June, 1967 and June, 1969
(numbers_in thousands)

Total employment Engineers and
Scientists

Product group 1967 1969 1967 1969
Military aircraft 681(2) 535 107¢a) 84
(Strategic) (68) (68) (11) (11)
Missile 235(P) 378 4,5(b) 72
Ballistic (132) (275) (25) (52)
Total military 916 913 152 156
(Strategic) (200) (343) (36) (63)

(a) Estimatcd by subtracting commercial transport and utility aircraft

cmployment from total aircraft. All data estimated by Aerospace
Industries Association, Inc.

~
£
~

Estimated by Aerospace Industries Association, Inc.

The magnitude of the cutbacks far exceeds those of 1962 to 1964 and

clearly the reduction would have far more severe effects than this early
period.

~15-
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D. Age & Tenure Distribution.

Critical to our analysis is the age and tenure distribution of
defense industry workforces. Unfortunately very little information about
tenure and age distribution of industry is available. The relevant 1960
and 1950 Census data age (Table 1I-3) show quite clearly that defense
industries have considerably younger workforces than most other industries.
The reason for this is primarily that employment in aerospace and elec-
tronics firms fluctuates rather sharply. When employment is cut deeply,
both older and younger workers are laid off and, as a result, a large
group of senior employees never builds up, even during periods when
industry employment is reasonably stable. During the late 1950's and
1960's there was high instability in defense firms, even though industry
employment was reasonably stable.

The proportion of workers 55 years old and older in the aircraft and
parts industry increased somewhat from 1950 tou 1960, but its 9.4 per cent
in 1960 was lower than any other listed industry. With the rapid expan-
sion of industry employment in 1966 the proportion of older workers fell
once more.

Four of the six defense displacement situations in Table II-4 show
proportions of older workers similar to that of the aircraft industry in
1960, and two showed much lower proportions. These data suggest that the
age composition of displaced groups are of the same order as the work
forces, and in this defense industry is distinguished from nondefense
industry (as is shown in Chapter 1IV).

A pattern of tenure of defense firms suaorter than in manufacturing as
a whole is shown in Table II-5. While detailed manufacturing industry
data is not available, the comparison shows quite clearly that displaced
defense workers had shorter tenure than employed workers in all manufact-
uring.

-l6-
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Table II-3
Age Distribution of Employment by Industry, March, 1960
Per cent of employment by age
Under 45- 55- 65 &
1960 45 54 64 Over
Tof:al Employed 60.7 21.2 13.5 4.6
Manufacturing 64.4 21.3 11.8 2.4
A. Nondurable 63.5 21.7 12.1 2.7
B. Durable 65.2 21.0 11.6 2.2
1. Machinery, except electrical 63.3 21.4 12.6 2.6
Office, computing, and accounting
machines 73.1 16.6 9.0 1.3
2. Electrical machinery, equipment
and supplies 71.8 18.5 8.6 1.1
3. Transportation equipment 65.3 21.6 11.7 1.5
a. Aircraft and parts 70.9 19.7 8.5 .9
b. Ship and boatbuilding and
repairing 57.1 25.1 15.1 2.7
4. Professional and photographic
equipment 68.2 19.9 9.9 2.0
Professional equipment and supplies 69.2 19.3 9.4 2.1
5. Metal industries 63.4 22.0 12.2 2.4
6. Miscellaneous monufacturing industries 61.2 21.8 13.2 3.8
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Table II-3 (continued)
Age Distribution of Employment by Industry, March, 1950

Per cent-;E-empLoyment by age
Under 45- 55- 65 &

B e e ——————————

1950 45 54 64 Over
Total employed 64.8 18.3 12.0 4.9
Manufacturing 69.0 17.2 10.6 3.1
A. Nondurable 69.3 17.3 10.4 3.0
B. Durable 68.8 17.1 10.8 3.2
1. Machinery, except electrical 66.9 17.9 11.4 3.8
Office, computing, and accounting
machines 71.4 15.6 9.6 3.4

2. Electrical machinery, equipment,

and supplies 76.1 14.9 7.5 1.5
3. Transportation equipment 69.1 17.8 10.6 2.5
a. Aircraft and parts 77.2 14.6 6.7 1.5
b. Ship and boatbuilding and repairing 59.4 23.4 14.5 2.7

4. Professional and photographic equip-
ment and watches 71.9 16.4 9.2 2.5
Professional equipment and supplies 71.0 16.7 9.2 3.1
5. Metal industries 66.7 17.8 12.3 3.2
6. Miscellaneous manufacturing industries 70.2 16.1 9.9 3.8

Source: 1950 U.S. Census of Population, U.S. Department of Commerce,
Bureau of Census, Special Report P-E No. ID, Industrial
Characteristics.

U.S. Census of Population 1960. Industrial Characteristics, U.S.
Department of Commerce, Bureau of Census, P C (2) 7F, Subject
Report.
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Table II-6
Turnover Rates, April, 1967
(Accessions or separations as per cent of employment )

Accessions Separations

New
Total Hires Total Quits Layoffs

n
@
no
o

Manufacturing
DurabLle goods
Lumber and wood products
Furniture and fixtures
Stone, clay, and glass products
Primary metal industries
Fabricated metal products
Machinery, except electrical
Electrical equipment
Transportation equipment
Instruments and related products
Miscellaneous manufacturing
Nondurable goods
Food and kindred products
Tobacco manufactures
Textile mill products
Apparel and other textile products
Paper and allied products
Printing and publishing
Chemicals and allied products
Petroleum and coal products
Rubber and plastics products n.e.c.
Leather and leather products
Aerospace industries

Guided missiles and spacecraft

1.3
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complete (SIC 1925) 2.7 2.3 3.0 1.6 6
Aircraft and parts-total (SIC 372) 2.8 2.4 2.6 1.k 6
‘Aircraft (SIC 3721) 2.5 2.1 1.9 1.1 L
Aircraft engines and parts
(sIC 3722) 2.7 2.3 3.4 1.7 141
Other aircraft parts and
equipment (SIC 3729) 4. 3.7 4.1 2. .8

Source: U.S. sureau of Lebor Statistics, Employment and Farnings.
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E. Instability of Defense Employment.

The instability of defense employment in strategic weapons €merges
from the contracting process. In the usual pattern, a development
contract or contracts are let, a production contract is let, production
continues with modificacions and then the product is replaced by another.
By the nature of military equipment the contracting process has large
single contracts the receipt of which means growth and the loss of which
means shrinkage. This pattern is almost unique. Few civilian industries
(other than aerospace) are exposed to such instability. By its nature,
again, firm employment is unstable while industry employment is more
stable.

The industry turnover data does not show high turnover for defense
industries (Table [F6). In part the reason for this is that defense
industries have many of the characteristics associated with low turnover,
namely high wages, high levels of education and training. sloreover, the
employment stability of tne industry, as opposed to the firms compysing
it means when one firm is laying off workers others tend to be hiring.
The apparent industry stability conceals a high degree of firm employment
instability.

The d ta reported by Williamson show this quite clearly. The
aerospace standard deviation of employment residuals is larger than the
other industries(Tables 1I-7 & 8). The instability of aerospace firms is
usually much larger than that of the industry. Tae large employment
fluctuations mean that these firms are exposed to deep cuts every few
years. These cuts are likely to be concentrated in particular prcjects,
so that relatively senior workers are displaced. Thus despite the
relatively low industry turnover figures, the firm employment changes
can lead to a pattern of young labor force. On contractioa, seniority
is not much respected, and on expansion the usual preferences for younger
workers tend to hold. In contrast to nondefense firms, then, we should
expect defense firms to have large proportions of younger, relatively
short tenure workers. This expectation is born out in most of the
defense cutback studies that have been made.
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Table II-8
Sales And Employment Variability Adjusted For
Linear Trend, 1954-1963

Sales Rank Standard Deviation
of Firm Among of Residuals as
500 Largest Percentage of Mean
Industry and Firm . Industrials
19632 Sales? Employment?
Aerospace
Lockheed 20 8.8 9.5
North American 21 16.3 13.6
Boeing 25 12.2 8.9
General Dynamics 30 20.8 13.6
United Aircraft 33 13.1 5.1
Douglas 75 16.3 11.4
McDonnell 101 20.8 16.9
Hercules 120 30.4 10.2
Grumman 123 13.7 8.6
Republic 155 29.8 11.8
Northrop 162 15.2 10.8
Curtiss Wright 245 18.7 12.6
Total Acrospace Industry® 7.5 7.0
All weapons and space
development and .
procurement® 9.3 n.a.
Chemicals
DuPont 11 4.5 4.1
Union Carbide 27 5.7 5.0
Dow Chemical 52 2.7 1.8
Olin-Mathieson 67 3.8 5.2
FMC 87 11.3 21.0
Koppers 189 12.8 11.2
Stauffer 222 9.3 10.9
Total Chemical Industry 3.1 1.6
Electrical Equipmont
General Electric 4 6.7 8.2
Westinghouse 16 6.8 4.2
Bendix 63 5.4 4.4
Square D 360 8.4 9.3
ITE Circuit Breaker 424 13.3 7.6
Total Electrical
Equipment IndustryD 3.6 5.2
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Programmed Instruction to Train Employees to Train Others 235

gathered through personal interviews with hospital administrators,
assistant administrators, directors of nursing service, training direc-
tors, and many supervisory personnel from administrative, technical,
and professional departments. Basically we asked two questions
which we felt would heip determine the potential target population
on the basis of two factors, urgency and numbers. 1) Which depart-
ments do you think have the most critical need for qualified trainers?
And 2) in which department: would the greatest number of employ-
ees benefit from impraved trainers?

Most of the supervisors we spoke to agreed that better quality
trainers would benefit the ;,rcatcst number of employecs in the house-
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ate his trainee regularly and after each training phase determine what
and when new tasks should be taught.

In the nursing department, the supervisor felt that the minimum
available training time makes it imperative that the trainer be effec-
tive as well as efficient. The time factor usually results in minimum,
haphazard training by multiple trainers who are not the most effec-
tive. Indeed the trainer may be the newest or youngest member of the
staff, with little or no training experience.

A laboratory supervisor looked at the other side of the coin. He
felt that a trainer must know ‘*how to train.” He explained that what
makes a technician competent does not necessarily make him a good
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Our analysis revealed the following general description of the
target student:

1. He is a high school graduate. (He may have additional train-
ing in such specialized areas as secretarial, laboratory technol-
ogy, nursing, dietetics, social work, bookkeeping, etc.)
2. He has a minimum of 1 year job related experience.
3. He s actively performing at least some of the skills being per-
formed by the person or persons he is responsible to train.
4. He supervises the activities of at least one person, at least
part of the time.

5. He is often second in command within his own unit. (This
mav nat ha triia in tha emaller hnenitale )
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Maintain a high level of performance
Evaluate trainee’s performance periodically
Motivate trainee to maintain performance standards
Retrain as needed

The Course Content

The next step was to determine what specific concepts would be
taught and how they would be presented. On the basis of the field
study, we established the following criteria to help us determine the
content of the course: 1) The basic training principles to be taught
must be based on modern industrial training psychology. They must
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reactions are appropriate to the information transmitted. The traicer
can then change his own behavior in accordance with the trainee’s
responses. But, conversely, the student, who is hesitantly performing,
needs to know whether or not his actions are appropriate before he’s
secure enough to go on, or can adjust his performance. This is the
aspect of feedback which we decided to stress. To apply this principle
we specify a clear-cut procedure. The trainer should te// him whether
he’s right or wrong. When he’s wrong, point cut his mistake and cor-
rect him; when he’s right, point out he’s right and support him;
occasionally praise his appropriate behavior.

Withdrawing support gradually implies letting the traincc work
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greater impact by teaching “‘How to Train” before “Preparatior. for
Training.”

We selected three sub-terminal behaviors we wanted to bring
about in a trainer who must be able to make appropriate prepara-
tions for training: he must be able to determine training needs, plan
the order of training and prepare his trainee for training.

The program prescribes a clear-cut procedure for determining the
indoctrination training needs of a new employee. Preparation for
refresher training applies the same basic rules, but the resultant train-
ing needs are usually fewer. First, the trainer must state the overall
training goal. Generally, the goal is determined by the traince’s job
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A periodic review is the recommended mode of evaluation and we
felt that simple guidelines would help the student internalize a work-
able evaluation procedure. He is taught whar to check, when to check
and /iow to check,

Using the job breakdown form, the trainer learns to check most
often on those tasks or functions which are most important. Gener-
ally speaking, the most important tasks would be the ones that affect
the patient’s welfare most directly. He is taught to check on a regular
basis, that is daily, weekly, monthly, etc. Whether he should check
more often or less often depends on how reliable the trainee is and
how recently he has learned the tasks. The trainer mirct thean &ud
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take action to improve performarce.
The trainer is taught to classify causes of poor performance into

three groups.
1. The trainee may be unaware of what is acceptable perform-
ance. Clearly, improving the trainee’s performance would in-
volve telling him what’s expected.
2. The trainee may be unwilling to meet acceptable performance
because of personal or interpersonal problems. This can be con-
sidered a problem of motivation and would be too difficult to
hand!e in this program. The program only recommends that the
trainer attempt to motivate his trainee by explaining the need or
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nursing department and other supporting departments such as die-
tary, technical medical services, housekeeping, medical records, and
social service. A few examples were taken from the top of the chart
indicating that the strongest relationships are with departments other
than nursing. A final analysis shows that examples were selected from
14 different departments.

Language and Vocabulary

Another objective was to communicate easily, yet keep the reader
involved. The choice of language used and the selection of the vocab-
ulary were left to the discretion of the programmer Analysis of a
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gathered through personal interviews with hospital administrators,
assistant administrators, directors of nursing service, training direc-
tors, and many supervisory personnel from administrative, technical,
and professional departments. Basically we asked two questions
which we felt would heip determine the potential target population
on the basis of two factors, urgency and numbers. 1) Which depart-
ments do you think have the most critical need for qualified trainers?
And 2) in which department: would the greatest number of employ-
ees benefit from impraved trainers?

Most of the supervisors we spoke to agreed that better quality
trainers would benefit the greatest number of employecs in the house-
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ate his trainee regularly and after each training phase determine what
and when new tasks should be taught.

In the nursing department, the supervisor felt that the minimum
available training time makes it imperative that the trainer be effec-
tive as well as efficient. The time factor usually results in minimum,
haphazard training by multiple trainers who are not the most effec-
tive. Indeed the trainer may be the newest or youngest member of the
staff, with little or no training experience.

A laboratory supervisor looked at the other side of the coin. He
felt that a trainer must know “*how to train.” He explained that what
makes a technician competent does not necessarily make him a good
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Our analysis revealed the following general description of the
target student:

1. He is a high school graduate. (He may have additional train-
ing in such specialized areas as secretarial, laboratory technol-
ogy, nursing, dietetics, social work, bookkeeping, etc.)
2. He has a minimum of | year job related experience.
3. He is actively performing at least some of the skills being per-
formed by the person or persons he is responsible to train.
4. He supervises the activities of at least one person, at least
part of the time.

5. Hc is oftcn second in command within his own unit. (This
mav nat ha trie in the emaller hnsnitalg )
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Maintain a high level of performance
Evaluate trainee’s performance periodically
Motivate trainee to maintain performance standards
Retrain as needed

The Course Content

The next step was to determine what specific concepts would be
taught and how they would be presented. On the basis of the field
study, we established the following criteria to help us determine the
content of the course: 1) The basic training principles to be taught
must be based on modern industrial training psychology. They must
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reactions are appropriate to the information transmitted. The traicer
can then change his own behavior in accordance with the trainee’s
responses. But, conversely, the student, who is hesitantly performing,
needs to know whether or not his actions are appropriate before he’s
secure enough to go on, or can adjust his performance. This is the
aspect of feedback which we decided to stress. To apply this principle
we specify a clear-cut procedure. The trainer should se// him whether
he’s right or wrong. When he’s wrong, point cut his mistake and cor-
rect him; when he’s right, point out he’s right and support him;
occasionally praise his appropriate behavior.

Withdrawing support gradually implies letting the traincc work
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greater impact by teaching “‘How to Train” before “Preparatior. for
Training.”

We selected three sub-terminal behaviors we wanted to bring
about in a trainer who must be able to make appropriate prepara-
tions for training: he must be able to determine training needs, plan
the order of training and prepare his trainee for training.

The program prescribes a clear-cut procedure for determining the
indoctrination training needs of a new employee. Preparation for
refresher training applies the same basic rules, but the resultant train-
ing needs are usually fewer. First, the trainer must state the overall
training goal. Generally, the goal is determined by the traince’s job
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A periodic review is the recommended mode of evaluation and we
felt that simple guidelines would help the student internalize a work-
able evaluation procedure. He is taught whar to check, when to check
and /siow to check.

Using the job breakdown form, the trainer learns to check most
often on those tasks or functions which are most important. Gener-
ally speaking, the most important tasks would be the ones that affect
the patient’s welfare most directly. He is taught to check on a regular
basis, that is daily, weekly, monthly, etc. Whether he should check
more often or less often depends on how reliable the trainee is and
how recently he has learned the tasks. The trainer mirct thean &ud
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take action to improve performarce.
The trainer is taught to classify causes of poor performance into

three groups.
1. The trainee may be unaware of what is acceptable perform-
ance. Clearly, improving the trainee’s performance would in-
volve telling him what’s expected.
2. The trainee may be unwilling to meet acceptable performance
because of personal or interpersonal problems. This can be con-
sidered a problem of motivation and would be too difficult to
hand!e in this program. The program only recommends that the
trainer attempt to motivate his trainee by explaining the need or
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nursing department and other supporting departments such as die-
tary, technical medical services, housekeeping, medical records, and
social service. A few examples were taken from the top of the chart
indicating that the strongest relationships are with departments other
than nursing. A final analysis shows that examples were selected from
14 different departments.

Language and Vocabulary

Another objective was to communicate easily, yet keep the reader
involved. The choice of language used and the selection of the vocab-
ulary were left to the discretion of the programmer Analysis of a
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gathered through personal interviews with hospital administrators,
assistant administrators, directors of nursing service, training direc-
tors, and many supervisory personnel from administrative, technical,
and professional departments. Basically we asked two questions
which we felt would heip determine the potential target population
on the basis of two factors, urgency and numbers. 1) Which depart-
ments do you think have the most critical need for qualified trainers?
And 2) in which department: would the greatest number of employ-
ees benefit from impraved trainers?

Most of the supervisors we spoke to agreed that better quality
trainers would benefit the greatest number of employecs in the house-
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ate his trainee regularly and after each training phase determine what
and when new tasks should be taught.

In the nursing department, the supervisor felt that the minimum
available training time makes it imperative that the trainer be effec-
tive as well as efficient. The time factor usually results in minimum,
haphazard training by multiple trainers who are not the most effec-
tive. Indeed the trainer may be the newest or youngest member of the
staff, with little or no training experience.

A laboratory supervisor looked at the other side of the coin. He
felt that a trainer must know “*how to train.” He explained that what
makes a technician competent does not necessarily make him a good
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Our analysis revealed the following general description of the
target student:

1. He is a high school graduate. (He may have additional train-
ing in such specialized areas as secretarial, laboratory technol-
ogy, nursing, dietetics, social work, bookkeeping, etc.)
2. He has a minimum of 1 year job related experience.
3. He s actively performing at least some of the skills being per-
formed by the person or persons he is responsible to train.
4. He supervises the activities of at least one person, at least
part of the time.

5. He is often second in command within his own unit. (This
mav nat ha triia in tha emaller hnenitale )
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Maintain a high level of performance
Evaluate trainee’s performance periodically
Motivate trainee to maintain performance standards
Retrain as needed

The Course Content

The next step was to determine what specific concepts would be
taught and how they would be presented. On the basis of the field
study, we established the following criteria to help us determine the
content of the course: 1) The basic training principles to be taught
must be based on modern industrial training psychology. They must
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reactions are appropriate to the information transmitted. The traicer
can then change his own behavior in accordance with the trainee’s
responses. But, conversely, the student, who is hesitantly performing,
needs to know whether or not his actions are appropriate before he’s
secure enough to go on, or can adjust his performance. This is the
aspect of feedback which we decided to stress. To apply this principle
we specify a clear-cut procedure. The trainer should se// him whether
he’s right or wrong. When he’s wrong, point cut his mistake and cor-
rect him; when he’s right, point out he’s right and support him;
occasionally praise his appropriate behavior.

Withdrawing support gradually implies letting the traincc work
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greater impact by teaching “‘How to Train” before “Preparatior. for
Training.”

We selected three sub-terminal behaviors we wanted to bring
about in a trainer who must be able to make appropriate prepara-
tions for training: he must be able to determine training needs, plan
the order of training and prepare his trainee for training.

The program prescribes a clear-cut procedure for determining the
indoctrination training needs of a new employee. Preparation for
refresher training applies the same basic rules, but the resultant train-
ing needs are usually fewer. First, the trainer must state the overall
training goal. Generally, the goal is determined by the traince’s job
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A periodic review is the recommended mode of evaluation and we
felt that simple guidelines would help the student internalize a work-
able evaluation procedure. He is taught whar to check, when to check
and /siow to check.

Using the job breakdown form, the trainer learns to check most
often on those tasks or functions which are most important. Gener-
ally speaking, the most important tasks would be the ones that affect
the patient’s welfare most directly. He is taught to check on a regular
basis, that is daily, weekly, monthly, etc. Whether he should check
more often or less often depends on how reliable the trainee is and
how recently he has learned the tasks. The trainer mirct thean &ud
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take action to improve performarce.
The trainer is taught to classify causes of poor performance into

three groups.
1. The trainee may be unaware of what is acceptable perform-
ance. Clearly, improving the trainee’s performance would in-
volve telling him what’s expected.
2. The trainee may be unwilling to meet acceptable performance
because of personal or interpersonal problems. This can be con-
sidered a problem of motivation and would be too difficult to
hand!e in this program. The program only recommends that the
trainer attempt to motivate his trainee by explaining the need or
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nursing department and other supporting departments such as die-
tary, technical medical services, housekeeping, medical records, and
social service. A few examples were taken from the top of the chart
indicating that the strongest relationships are with departments other
than nursing. A final analysis shows that examples were selected from
14 different departments.

Language and Vocabulary

Another objective was to communicate easily, yet keep the reader
involved. The choice of language used and the selection of the vocab-
ulary were left to the discretion of the programmer Analysis of a
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Table II-8 (continued)

Sales Rank Standard Deviation
of Firm Among of Residuals as
500 Largest Percentage of Mean
Industry and Firm Industrials
1963 Sales Employment:
Steel
'J.8. Steel 6 9.5 5.6
Bethlehem 17 10.7 7.4
Repu lic 46 11.8 9.2
Inland 64 6.8 3.1
Youngs:own Sheet & Tube 84 12.4 8.1
Crucible 218 13.4 8.7
Wheeling 238 8.9 7.8
Total Steel IndustryP 9.1 5.5
Aluminum
Alcoa 51 5.8 6.1
Reynolds 100 5.8 5.0
Kaiser b 129 9.2 9.0
Total Aluminum Industry 4.9 n.a.

a. Firm data on sales and employment from Fortune's 500 Largest Industrials,
1955 through 1964.

b. Total industry sales and employment data, except aerospace, from
Moody's Industrials and Monthly lLabor Review, respectively.

c. Total aircraft industry and weapon space development and procurement
data from Frederick M. Scherer, The Weapons Acquisition Process:
Economic Incentives, Boston, Mass., 1964, pp. 57-58.

Source: Oliver E. Williamegon, '"The Incentives of Defense Contracting:
Incentives and Performance,' in Issues in Defense Economics,
Roland N. McKean, ed. (New York: National Bureau of Economic
Research, 1967), pp. 254-255.
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F. Skill Concentration in Defense Industry.

The reemployment experience of displaced deferse workers will be
influenced by their skills and adaptability. A large proportion of defense
workers are highly educated and trained. A very large proportion are
engineers and technicians, who have, in recent years, been in high demand.
A large part of this demand is defense generated, and a large scale cutback
would sharply reduce the level of demand while the number of job seekers
would be sharply increased. Total employment of scientists and engineers
has been growing much more rapidly than employment, but two-thirds of the
growth between 1950 and 1960 was for R & D employment, most of which was
government, *

Defense workers are more educaced than the civilian labor force as a
whole.** Gray shows for typical facilities very few jobs for workers
without at least a high school diploma, with college required for many .*¥*¥*
The respondent companies may have been pulling Gray's leg. Many of the
workers in the "defense sample' examined in Chapter IV were not high-school
graduates.

Nevaertheless the observations illustrate the high educational and skill
levels of the defense work force. Together with the young average ages it
is clear that most defense workers will be quite different from the
displaced worker in the nondefense cases that have been studied.

In fiscal year 1967, about 16 per cent were professional and technical
workers, in contrast to 13 of the general labor force.¥*%% 1n 3 of 53
occupations studied more than one-fourth of the employees were in defense
work: aeronautical engineers, airplane mechanics, and physicists (see
Table II-9). Almostc one-fifth of all engineers were in defense, with

%  Hugh Folk, The Shortage of Scientists and Engineers, Working Paper No.
6802, Department of Economics, Washington University, St. Loulis,
February, 1968.

*% Irwin Gray, ''Impact of Defense Expenditures on Job Opportunities and
Manpower Requirements,' Industrial Relations Reseacch Association,
Proceedings, 1966, pp. 314-322.

Wik Op, cit., p. 316.

*%k*Max A Rutzick, "Worker Skills in Current Defense Employment,' Monthly
Labor Review, September, 1967, pp. 17-20.
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Table IT=-9
Estimated Civilian Employment by Detailed Occupation® Attributable to
Department of Defense Expenditures, Fiscal Years 1965 and 1967
(Numbers in thousands)

Defense~generated ___1967 defense

employment amployment
as percent of
Occupation Increase total 1967
, 1967 1965 from 1965 employment®
to 1967

All technical engineers 216 173 43 18
Aeronautical engineers 41 33 8 61
Chemical engineers 5 5 0 10
Civil engineers 18 15 3 10
Electrical engineers 58 46 12 20
Industrial engineers 20 16 4 14
Mechanical engineers 43 34 9 19
Metallurgical engineers and metal-

lurgists 4 3 1 10
Chemists 11 8 3 10
Biological scientists 1 1 0 3
Physicists 9 8 1 38
Technicians, electrical and elec-

tronic 32 27 5 22
Technicians, other engineering and

physical scientists 50 41 5 18
Draftsmen 41 28 13 14
Statisticians 1 1 0 3
Accountants and auditors 41 31 10 6
Designers, except design draftsmen 7 5 2 9
Secretaries, stenographers, and

typists 225 103 42 7
Billing and bookkeeping machine

operators 6 4 2 4
Accountingz clerks 45 37 8 12
Carpenters 33 22 11 4
Brick and stonemasons and tile

setters 7 5 2 4
Electricians 42 33 9 9
Excavating, grading, and road

machine operators 9 6 3 3
Painters and paperhangers . 25 19 6 5
Plumbers and pipefitters 32 26 6 10
Structural metal workers 12 10 2 13
Machinists 51 42 9 10
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Table II~9 (continued)

f———_  —— —

Defense-generated 1967 defense
employment employment
Occupation Increasec as percent of
1967 1965 from 1965 total 1967
to 1967 employment€©

Machine tool operators 96 74 22 19
Blacksmith, forge and hammermen 3 3 0 6
Boilermakers 6 5 1 24
Heat treaters, annealers, and tem-~

perers 3 2 1 9
Millwrights 8 6 2 10
Molders, metal, except coremakers 6 5 1 9
Pattern and model makers 8 6 2 18
Sheetmetal workers 39 32 7 21
Toolmakers and diemakers 21 16 5 10
Assemblers 99 76 23 13
Inspectors, metalworking 53 41 12 24
Photoengravers and 1lithographers 3 1 2 9
Linemen and servicemen, telephecae,

telegraph, and power 16 12 4 4
Air-conditioning and heating wechanics 12 10 2 10
Airplane mechanics 56 h4 10 40
Motor vehicle mechaanics 30 23 7 4
Office machine mechauics 3 3 -- 4
Cranemen, derricti-ien, and hoistmen 13 10 3 9
Loom fixers d d d d
Millers d d d d
Opticians, lens grinders, and polishers 2 2 d 10
Stationary engineers 25 20 3 13
Trivers, bus, truck, and tractor 104 78 26 6
Furnacemen, smelterers, and pourers 7 5 2 9
Heater's, metal d d d d
Welders and flame cutters 48 38 10 9
Spinners, textile 1 1 -— 3
Weavers, textile 2 1 1 3

a. Employment estimates cover wage and salary employees in the United States
attributable to Department of Defense military functions. They do not
include s~lf-employed or domestic workers or U.S. citizens employed
abroad otner than military personnel. Farm employment, however, does
include self-employed and unpaid family workers.

b. Total employment estimates for FY 1967 are based on the first 9 months

of the year.
c. Eontinued next page).
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almost one-fifth of electrical and mechanical engineers in defense. About
one-fifth ¢f electrical and electronic technicians and engineers and science
technicians were in defense work.¥

Defense engineers were concentrated in aircraft and parts and electrical
machinery, equipment and supplies, two industries that would be especially
affected by the hypothesized cutback.

This concentration of certain groups of workers in defense industries
raises serious questions for an arms cutback of the magnitude envisaged in
our assumptions. A large proportion of the workers displaced will be in
occupations that have been characterized as ‘‘shortage occupations' for a
large proportion of the time since 1956, burt the shortages are in large part
attributable to the high level of defense expenditure,--especially in highly
sophisticated strategic prcducition and R & D activities. With a strategic
arms cutback offset by a nonspecialized expenditure increase many of these

workers will face, for the first time, unfamiliar conditions of low demand
for technological occupations.

Table II- 9 footnotes (continued)

c. Defense employment is given as a percent of all employment, including
self-employed. The number of self-employed workers is statistically
insignificant in defense-related employment. The current employment
estimates, with exceptions noted below, of occupations used in this
calculation were based on unpublished data from the Bureau of the
Census Current Population Survey, average 1966 projected to May 1967.
These CPS estimates, except for carpenters and secretaries, are subject
to considerable sampling error. Employment estimates for accounting
clerks, billing and bookkeeping machine operators, machine tool operators,
and inspectors, metalworking, were developed within BLS.

d. Less than 500.

Source: Max A. Rutzick, "Worker Skills in current befense Employment,"
Monthly Labor Review, Sevtember, 1967, pp. 17-20.

The same characteristics of defense employment that make it unsuitable
as a source of jobs for hard-core unemployed or depressed areas make
the average displaced defense worker more employable than the average
displaced nondefense worker. See lrwin Gray, op. cit.
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G. Is ''here a Defense Pay Premium?

it is sometimes suggested that defense workers are paid more than
workers holding comparable jobs in nondefense industry. A detailed analysie
of the wage structures of defense and nondefense firms is beyond the
scope of this study, and it is possible only to make a few observations on
the defense premium question. L1t should first be reccgnized that defense
employmelt is concentrated in the lar West, which is a region with
characteristically hign rvages in many occupations. Moreover, defense
firms tend to be large, and it is well known that Jarge firms often pay
wages that are nigher then smaller firms in the same industry. Many
defense firms are organized, and the bargaining power of these firms is
relatively weak because both employers and unions know that delivery
time is considered critical in establishing the contractor's performance
r-~ord and that many contracts are cost-plus-a-fixed-fee, so that any
wagn increase is paid by the Federal govermment. In addition, defense
industries n=2ve large proportions of.professional, semi-professional,
and skilled workers. The relatively high wages of these "key-wage"
grou, s probably exerts an upward pressure on the wages of less skilled
workers in these companies. LAt is known, for instance, that service and
clerical workcrs in such firms often receive wages that are higher than
the labor market average Jor workers of simililar skills.

It is possible to identify a few groups for which a premium might be
measured. The salaries of inexperienced R. & D. scientists and
engineers, are cne group (see Table II-10). Clearly the salaries for
defense industries are higher than for nondefense industries. The rank
correlation between mean salary and the percentage of industry R. & D.
funds provided by the Federal govermment is quite high.* The differences
need not represent a defense premium, however. The defense industries
employ Large numbers of aercnautical and electrical engineers, occupations
marked by extreme shortages in recent years.

An indirect way of detecting a premium is to compare the earnings
change of displaced defense workers who were reemployed in defense and in
nondefense industries.

* For 10 industries, Spearman rank correlation of rg = .93 which is
significant at the C.01 level.
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Table II-10
Median and Mean Salary for Nonsupervisory R. & D. Scientists
and Engineers With Less Than One Year Experience by Industry, 1963

— — ——
Per Cent
Govermment
Monthly Salary: Expenditure
of Total
Medisn Mean R & D 1964

'otal private industry $611 $623 -
Research institutes. 51k 523 -
Private consultants 60k 608 -
A E C contractors 595 608 -
Govevmment laboratoriesr 561 543 -
Chemical and allied 599 601 20
Petroleun 578 585 8
Instruments, scientific and

professional 625 632 43
Aeronautical 629 642 90
Machinery and equipment 582 587 25
Electronics and electrical

equipment 631 643 62
Rubber 577 578 17
Food 550 550 0]
Biological and pharmaceutical 520 516 5
Automotive 580 594 27
Space technolo 603 624 -
Other ‘ 618 621 -

Source: National Science Foundation, "Basic Research, Applied Reseaxrch,
and Development in American Industry, 1964," Reviews of Data on
Scicnce Resources, No. 7T, NSF 66~6, Washington, 1966, p. 9,
table 4.

Los Alamos Scilentific Laboratory, 1965 National Survey of
Professional Scientific salaries, Los Alamos: ILos Alamos
Scientific Laboratory, 1963.
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Mooney found that three-fourths of his sample of displaced defense
engineers found work in defense industry.¥* Of these, only one-seventh
recelved salaries in their new jobs that were lower than in their old Jjobs.
Among those entering commercial work, one-fourth received lower salaries
in their new Jjobs.

Per Cent of Sample Reemployed in:

Change in Salzxry Level Commercial Defense
Higher 4.4 8.5
No change 3.5 37.7
Lower 2k.1 13.8

Loonba's findings were similar, but in his sample, one-fourth of -
those reemployed in defense Jobs and one-third of those reemployed in
commercial Jjobs received lower salaries than before displacement.¥¥

Per Cent of Sample Reemployed in:

Change in Salary Level Commercial Defense
Increase 27.2 35.54
No change Lo.2 k0.5
Decrease 32.5 2.1

Women constitute another group of workers with fairly concentrated
wage distributions for which comparisons are possible. In the Republic
study, 90 per cent of the displaced women were clerical and sales or

% Joseph D. Mooney, Displaced Engineers and Scientists: An Analysis of
tne Labor Market Adjustment of Professional Personnel, unpublished
doctoral dissertation, Massachusetts Institute of Technology, 1966.

%% Derived from data on p. 95 and p. 87 in R. P, Loomba, A Study of the
Reemployment and Unemployment Experiences of Scientists and Engineers
Laid-off from 62 Aerospace and Electronics Firms in the San Franci:cco
Bay Area During 1963-65, Manpower Research Group, Center for Interdis-
ciplinary Studies, San Jose State College, San Jose, California,
February, 1967.
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Semiskilled workers.¥ The median earnings for all displaced women was
$496 a month. In April 1965, about the end of the period during which
displacements occurred, the mean standard weekly wage in manufacturing
industries in Nassau and Suffolk counties for women secretaries was
$112, and for stenographers, general, was $89.%%*

In the Boeing study, 68 per cent of the displaced women were clerical
or sales workers, with a median wage of $405 a month.*** In Seattle in
September 1964 mean standard weekly weage in manufacturing industries for
women secretaries was $112.50 and for stenographers, general, was $89.
These wages are comparable to the Boeing wages of the displaced group . ¥k

These results lend limited support to ,the proposition that there is
& defense premium for some workers, but neither these results nor the
observations on wage Tlexibility in Chapter IV support & finding that
there is a widespread and significant differential bvetween what defense
workers earn on their jobs and what they could expect to earn in
nondefense Jobs for which they may be qualified.

* U.S. Arms Control and Disarmement Agency, The Post Layoff Labor
Market Experiences of the Former Republic Aviation Corporation
{(Iong Island) Workers, 1966, Table A-2,

*x Bureau of Labor Statisties, Occupational Wage Survey, New York
Bulletin 1430-80, Washington: U.S. Government Printing Ozfice,
August 1965, Table A-1.

¥%¥% U.S. Arms Control and Disarmement Agency, A Case Study of the
Effects of the Dyna-Soar Cencellation upon Employees of the Boeing
Company in Seattle, Table B-10, p. 55.

¥% Bureau of Labor Statisties, Occupational Wage Survey, Seattle,
Bulletin 1430-9, Washin ‘on:” U.S. Government Printing Office,
October 1964, Table A-l.
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III. PENSION PLANS AND PENSION FUNDS IN DEFENSE INDUSTRIES:
COMPARISON, ANALYSIS AND EVALUATION

A. Introduction.

This chupter presents the results of an empirical investigatiof of
pension plans and pension funds in the most important defense industries,
and in selected rondefense firms. .t examines the plan provisions
themselves to identify typical patterns of coverage and to reaCh
conclusions with respect to the prima’ facie adequacy of the plans in the
defense industries. The chief criteria of such adequacy, or its 1aCk,
are the provisions made in comparable nondefense firms. Further, the
funds themselves are examined to provide data on the financial adequacy
for the normal and for extraordinary, disarmament-associated provision
of benefits. The funding investigation provides a more stringent test
of the adequacy of defense industry plans in that company 1iability to
provide benefits is invariably limited to the amounts funded ot insur-
ance purchased at the time the demand is to be met. The assumptions
and methods of funding used by defense firms and their experiénce i8S
contrasted with the methods and experience of comparable mondéfenseé
firms. The results of the two examinations will lead to an evaluation
of the adequacy of pensions to promote labor market adjustments to
substantial reductions in arms procurement.

B . The Sample.

A judgment sample of 51 firms was selected, matching defénse with
nondefense firms by size and industry. For some purposes, the samPle
was supplemented by data from selected, large nondefense firms (Sef
Appendix). :

The sample firms include a large proportion of total emp loymenit
in the principal defense industries (see Table III-1). In aerospsCe,
by far the most important singi2 defense industry, firms in tHe sample
account formore then one-helf of total employment. Further, the regiomnal
distribution of employment of firms in the sample approximates that of
all aerospace employment. The 13 gsample firms are the chief aerosbace
employers in Califormnia, Washington, Connecticut, Missouri, Kapsas and
Georgia, and they provide significant coverage as well for obio, New
York and Pennsylvania. Of the top ten states, ranked by size of
aerospace employment, only Texas 1is underrepresentec in our sample

The electronics communication equipment and ordnance industries
are adequately covered. The sample firms employ about 20 per cent of
the electronics industry's workforce, and about 60 per cent Of ordunance.
The principal regions are included: New York=New Jersey, Ne¥W England,
California, I11linois-Indiana and Texas.
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Table III-1 A
Industry Coverage, as Measured by Employment, Sample Firms
——— — L ——— — e — —_———
Total
Employment,
Number of Enployment Annual
Firms in of Firms Average,
Industry Semple in Sample 1965

Defense Industries (a)

Aerospace (SIC 372, plus SIC

1925) 13 451,200 780,800
Electronic Components & Acces-

sories, Communication Equip-

ment {SIC 3662, 367) 12 137,650 607,100
Photographic Equipment, Office

Machinery (SIC 386, 357) 4 39,300 273,600
Ordnance (SIC 19, less SIC

1925) 2 k1,700 70,400
Shipbuilding (SIC 373) 3 10,400 158,800

Nondefense Industries

Autos, Machinery & Componeats

(sIC 371; 35, less 357) T 520,000 2,379,300
Primary Metals (SIC 33) L 365,100 1,295,600
Electrical Equipment & Supplies

(SIC 36, less SIC 3662 and

SIC 367) 4 291,800 1,051,000
Chemicals (SIC 28) 2 9,500 906,400

(a) These are the principal defense-orienved industries. The firm and
employment totals include producers of cilvilian products as well as
those primarily engaged in‘defense work.

Sources: Employment in firms: These &re approximate figures, taken
from anmal reports, corporate directories, and similar
sources.,

Employment in_the industries: Bureau of Labor Statistics,
Employment and Earnings.
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A number of firms in nondefense industries were selected to provide
added comparisons for some aspects of the examination of defense firms.
In general, these are large firms, drawn from the automobile, steel,
nonferrous metals, machinery and electrical equipment industries. The
addition of several large firms to the nondefense group almost certainly
biases the sample in that large firms presumably provide the best pension
coverage and adhere to the highest standards of financial and general
fund administration. Use of these firms as criteria by which to judge
the defense industries provides a severe test of adequacy or good
per formance.

C. Pension Plan Provisions.

Pension plan provisions relevant to labor market adjustment include:
(1) varying dollar benefits to retired employees; (2) vesting provisionms,
(3) early retirement ard minimum participation or extent of coverage
requirements. These principal characteristics of pension plan provisiomns
will be examined separately in the following three sections.

1. Benefits: formulas and illustrative amounts.

Pension plans in the defense industries fall into two broad groups.
Formulas and benefit levels in aerospace and ordnance are similar to
those of wther heavy industry, whereas the firms in the electronics
communication equipment industries, defense and nondefense alike, have
adopted different approaches and, typically, provide smaller benefits.

A second natural division is suggested by the differences between the
plans for hourly paid and salaried workers. Although there is a great
deal of overlap, the hourly-worker plans often use different formulas and
provide lower benefit levels than are used in the plans for salaried
employees.

a. Aerospace and Ordnance: hourly-worker plans. There are three
basic approaches to calculating pension benefits for hourly-paid workers
in defense and comparable industries. One is the automobile industry
approach; the monthly retirement benefit is obtained by multiplying a
flat dollar amount by the years of service. For example, $4.25 times
206 years of service yields a monthly b .efit nf $90. The second approach
is common in machinery and electrical apparatus industries; benefits are
2 function of earnings as well as length of service, and earnings above
and below the maximum subject to social security taxes are treated
differently. A typical formula using this approach would reckon monthly
benefits by multipiying years of service by the sum of 0.8 per cent of
average monthly earnings below the social security 1limit and 2 per cent

36~
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Programmed Instruction to Train Employees to Train Others 235

gathered through personal interviews with hospital administrators,
assistant administrators, directors of nursing service, training direc-
tors, and many supervisory personnel from administrative, technical,
and professional departments. Basically we asked two questions
which we felt would heip determine the potential target population
on the basis of two factors, urgency and numbers. 1) Which depart-
ments do you think have the most critical need for qualified trainers?
And 2) in which department. would the greatest number of employ-
ees benefit from imprzoved trainers?

Most of the supervisors we spoke to agrced that better quality
trainers would benefit the greatest numbcr of employecs in the house-

seme A mnan i — e e v ~ .

Vanning Adomartnenct  dlatines,
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236 Individualized Instruction in Medical Education

ate his trainee regularly and after each training phase determine what
and when new tasks should be taught.

In the nursing department, the supervisor felt that the minimum
available training time makes it imperative that the trainer be effec-
tive as well as efficient. The time factor usually results in minimum,
haphazard training by multiple trainers who are not the most effec-
tive. Indeed the trainer may be the newest or youngest member of the
staff, with little or no training experience.

A laboratory supervisor looked at the other side of the coin. He
felt that a trainer must know ““how to train.” He explained that what
makes a technician competent does not necessarily make him a good

trainar Af Athoere Vat fe kin Awse Aawawtorsnd cncg monla tmams banblnt
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Our analysis revealed the following general description of the
target student:

1. He is a high school graduate. (He may have additional train-
ing in such specialized areas as secretarial, laboratory technol-
ogy, nursing, dietetics, social work, bookkeeping, etc.)
2. He has a minimum of | year job related experience.
3. He s actively performing at least some of the skills being per-
formed by the person or persons he is responsible to train.
4. He supervises the activities of at least one person, at least
part of the time.

5. He is often second in command within his own unit. (This
mav nnt ha trie in the emallar hngnitale))
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Medical Records :

Housekeeping :

1. Department Head
2. Area Supervisors
3. Utility Men
4. Floor Maids

Nursing ;

1. Director of Nurses

2. Supervisors
2 havao Nluecacs

1.

2.

3.
4.

Department Head (Med.
Rec. Lib.)

Ass’t to the Departmient
Head

Special Medical Secretarys
Special Clerks

Social Service:

TNMannetennns LIand
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Maintain a high level of performance
Evaluate trainee’s performance periodically
Motivate trainee to maintain performance standards
Retrain as needed

The Course Content

The next step was to determine what specific concepts would be
taught and how they would be presented. On the basis of the field
study, we established the following criteria to help us determine the
content of the course: 1) The basic training principles to be taught
must be based on modern industrial training psychology. They must

O

ERIC

Aruitoxt provided by Eic:
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reactions are appropriate to the information transmitted. The trairer
can then change his own behavior in accordance with the trainee’s
responses. But, conversely, the student, who is hesitantly performing,
needs to know whether or not his actions are appropriate before he’s
secure enough to go on, or can adjust his performance. This is the
aspect of feedback which we decided to stress. To apply this principle
we specify a clear-cut procedure. The trainer should te// him whether
he’s right or wrong. When he’s wrong, point cut his mistake and cor-
rect him; when he’s right, point out he’s right and support him;
occasionally praise his appropriatc behavior.

Withdrawing support gradually implies letting the traince work
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greater impact by teaching ‘‘How to Train’’ before “Preparation for

s
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Training.”

We selected three sub-terminal behaviors we wanted to bring
about in a trainer who must be able to make appropriate prepara-
tions for training: he must be able to determine training needs, plan
the order of training and prepare his trainee for training.

The program prescribes a clear-cut procedure for determining the
indoctrination training needs of a new employee. Preparation for
refresher training applies the same basic rules, but the resultant train-
ing needs are usually fewer. First, the trainer must state the overall
training goal. Generally, the goal is determined by the traince’s job

ERIC

Aruitoxt provided by Eic:
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A periodic review is the recommended mode of evaluation and we
felt that simple guidelines would help the student internalize a work-
able evaluation procedure. He is taught what to check, when to check
and /iow to check.

Using the job breakdown form, the trainer learns to check most
often on those tasks or functions which are most important. Gener-
ally speaking, the most important tasks would be the ones that affect
the patient’s welfare most directly. He is taught to check on a regular
basis, that is daily, weekly, monthly, etc. Whether he should check
more often or less often depends on how reliable the trainee is and
how recently he has learned the tasks. The trainer mirct tham £

5 A A I N Ao
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take action to improve performance.
The trainer is taught to classify causes of poor performance into

three groups.
1. The trainee may be unaware of what is acceptable perform-
ance. Clearly, improving the trainee’s performance would in-
volve telling him what’s expected.
2. The trainee may be unwilling to meet acceptable performance
because of personal or interpersonal problems. This can be con-
sidered a problem of motivation and would be too difficult to
handle in this program. The program only recommends that the
trainer attempt to motivate his trainee by explaining the need or
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SCHEMA OF FUNCTIONAL RELATIONSHIPS

Personnel

[Emergencﬂ

{ o.P.D.

Accountin g

Admitting
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nursing department and other supporting departments such as die-
tary, technical medical services, housekeeping, medical records, and
social service. A few examples were taken from the top of the chart
indicating that the strongest relationships are with departments other

than nursing. A final analysis shows that examples were selected from
14 different departments.

Language and Vocabulary

Another objective was to communicate easily, yet keep the reader
involved. The choice of language used and the selection of the vocab-
ulary were left to the discretion of the programmer. Analysis of a
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of avergse monthly carnings over the limit.* A third approuach is used in
primary metals and chemical industries, giving heavy weight to earnings
at the end of a worker's carecer. Typical of this approach is the monthly
benefit calculated by multiplying years of service by 1 per cent of the
monthly average earnings during the ten year period immediately preceding
retirement. There also =xist a number of modifications or variants of
the three basic methods.

In aerospace, the larger firms, especially those with headquarters
in Pacific Coast states, have adopted the automobile industiry formula to
establish minima, but have added provisions to enable persons with nigher
earnings to claim larger benefits (see parts A and C of Table III-2).
These fiims- -Boeing, Douglas, Lockheed and Aerojet- -account for the bulk
of the indsutry's employment in our sample. The benefits provided for
a worker retiring in 1967 with 25 years of service and average annual
earnings of $5400 ranged from $93.75 to $118.75. The amounts arc
comparable to the automobile industry's $106.25 for a worker with the
specified service and earnings characteristics, to the basic steel
benefit of $125 and to electrical machinery and computer large-firm
range of $81 to $112.50. The hourly-paid worker with higher earnings
enjoys better benefits in aerospace than in the comparable civilian
industries. A worker with 25 years of service and average annual earnings
of $7800 is entitled to a monthly benefit, in aerospace, ranging from
$106.25 to $150.25, varying with the firm. This amount matches or exceeds
the automobile and steel industry's unchanged $106.25 and $125, respect-
ively, and ie comparable to the $93 to $168.75 provided by two
noncontributory plans in the electrical machinery and computers industries.

Three large non-Pacific Coast aerospace firms in the sample used
different approaches. One firm, McDonnell Aircraft, has a contributory
plan which provides benefits larger than those available to employees of
most firms- ~for example, $162.50 per month for a 25-year man with $5400
average annual earnings and $262.50 per month with $7800 average annuai
earnings. These amounts are appreciably above the $105 and $205 provided
by contributory plans in electrical machinery and computers. The

-

#* The usual approach defines average amonthly earnings as one-twelfth of
average annual earnings. The social security earninge limits have varied
over time. Some plans explicitly use only the $400 (1/12th of $4800)
in effect for the half-dozen or so years immediately preceding our study
vear (1966). Others specify the amounts applicable during different
periode- ~for example, $300 for 1951-1954; $350 for 1955-1958; $400 for
1959-1965; $550 for 1966-1967; and $C50 for 1968 and later. Still other
plans.refer to the limits in effect, without noting the dollar amounts,
at various times.
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employer's contribution alone, however, would provide benefits only half
the size of those of the typical large aerospace, automobile or steel
firm. A second firm, Martin, provides-benefits a good deal smaller than
those of the leading firms. Using the automobile industry formula, * ..t
with a smaller dollar amount, Martin's benefits are a flat $62.50 per
month for a 25-year man, regardless of earnings. A third firm, United
Aircraft, has a plan wholly administered by an insurance company. The
report filed with the U. S. Welfare and Pension Plans Reports Office was
inadequate to determine the benefits provided. From the size of the
firm's annual contributions, however, the benefits appear to be at levels
comparable to those of the leading firms.

The small aerospace firms use formulas similar to those of the
larger firms, but provide smaller benefits. This appears to be a
reflection more of small size of firm than of industiy characte 8.
Further, the defense firms provide higher benefits than nondefens irms,
Ryan and Kaman, both defense-oriented, provide typical 25 year, $5400
annual earnings monthly benefits of $118.75 and $56.25 respectively,
whereas two smali uondeiense aircraft firms, Cessna and Lear-Jet, provide
$56.25 and nothing, respectively. At the $7800 level of average annual
earnings, the benef..ts of the two defense-oriented firms are $118.75
and $106.25, whervas the benefits of the two nondefense firms are
unchanged at $56.25 and nothing.

The firms in ordnance, a small industry, follow the steel industry
pattern in the formula used, but prov.de better benefits than any other
major industry. Remington, a defense-oriented firm, provides slightly
higher benefits for the lower-earnings level than does Hercules, a firm
producing chiefly for civilian mar’ets, but otherwise their plans are
very nearly identical. The benefits, about $124 to $145 for a 25=year,
$5400 yearly man and $178.75 for the $7800 level, are exceeded only at
the lower earnings level and only by one noncontributory plan. At the
higher earnings level, the plans of two firms in the electrical machinery~-
computer industries provide larger benefits, but both are financed in
large part by contributions by employees.

b. Aerospace and Ordnance: salaried-employee plans. Pencion plans
for salaried wor' rs in aerospace and ordnance differ from those in
comparable nondetense industries in several imporcant ways. F.rst,
almost all of the salaried-worker plans in aerospace and ordnance are
noncorrtributory, whereas in basic steel, autonobiles and in large-firm
electrical machinery and compuier manufacturing, the prevailing practice
provides supplemental contributory plans for salaried workers, or, in
scme cases, a contributory plan for all empioyees. 3econd, thz aerospace
firme, but not those in ordnance, have established separate unoncontribu-
tory plans for salaried workers. In automobiles and steel, the basic
noncontributory plan {or salaried employees is the hourly worker plan: in
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electrical machinery and ordnance, all plans, contributory and non-
contributory, cover all employees, hourly and salary alike. Finally,
the aerospace plans are slightly more sensitive to earnings differences
than are the automobile and steel industry plans.

The benefits provided by the noncontributory plans in aerospace and
ordnance for a worker with 25 years of service and $5400 average annual
earnings range from $56.25 to $168.75 (see Table III-3). Only two rather
small firms, Kaman and Martin, are below the automobile industry's
$106.25 at this earnings level; one large firm (Boeing) matches the
basic noncontributory auto industry benefit, and a2ll the rest match or
exceed the basic noncontributory steel industry benefit. At a higher
earnings level, the 25-year man with $7800 average annual earnings
would receive $106.25 in one firn and from $143.75 to $185.63 in the
other aerospace and ordnance firms; in all but one small firm, Kaman,
the benefits are larger in the two defense industries than those
provided by the noncontributory basic plans in autos or steel. The
aerospace and ordnance benefits are generally better than those provided
by the elecctrical machinery plans, contributory and noncontributory, at
lower earnings levels, and better than the noncontributory plans at
higher earnings levels.

The effects of the contributory plans are more difficult to assess.
A salaried worker covered by both noncontributory and contributory plans
in the steel or auto industry would receive higher benefits than any
aerospace or ordnance worker at the $5400 salary level and higher than
most at the $7800 level. The two zcrospace contributory plans, however,
provide higher benefits than those -in automobiles, steel or electrical
machinery at the $7800 level of aannual earnings. Simple comparisons of
benefits provided by contributory plans with those of noncomtributory
plans are misleading; the higuer benefits of the former represent in
part the return to a retired worker of savings from his own income.
They could be matched by private savings of workers covered by
noncontributory plans.

Employee contributions zre usually tied in some way to earnings
above and below social securi., limits. For example, employee
contributions are 2 per cent _n one plan, 3 or 4 per cent in others, of
earnings above $250 in one plan, or $400 or $550 per month in others.
The Chrysler Corporation plan, selectel for illustrative purposes, is
relatively generous: an employee contribu.es only 2% per cent of his
earnirgs above $250 each month. Assuming, for simplicity, equal
contributions in each period and 4 per cent interest per year, a
worker retiring with 25 years of servi-ec and $7800 average annuai
earnings would have accumulated at retivement, from his c¢wm
contributions, about $5,00C. This amount would yield a retirement
income of about $40 to $50 per month, wvarying with the actuarial
assumptions. The Chrysler plan specifies a monthly retirement income
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of $256.25 for an employee with the service and earnings characteristics
used in these calculations. The income net of the portion associated
with the employee's contributions would be about $206 to $216.* These
amounts exceed by about $20 to $40 the benefits provided by the best
aerospace noncontributory plans. However, similar calculiations for the
$5400 arnings level for the auto pla: and both income levels for the
steel industry's supplemental contributory plan indicate that, in
general, the benefits provided, net of returns to the employees own
contributions, are comparable to those provided by the noncontributory
aerospace and ordnance plans. Specifically, for the $5400 salary level,
the Chrv:sler plan provides $144 and steel $141 per month, net of the
employe~'s return; these amounts are very near Remington's $145 and a
good deal ler- that Douglas' $168.75, both provided by noncontributory
plans. At ths $7800 level, most aerospace and ordunance plans match or
exceed the steel industry's $167, net of the employee's return.

¢. Electronics Communication Equipment, Photographic Equipment and
Comparable Firms. Nearly half our basic sample consisted of medium-
sized to small firms manufacturing electro.ics communication equipment
or components, electronic instrumentation equipment, other electrical
machinery or equipment, calculating and other office machinery and
photographic equipment. Although these firms are not all in one
industry, they are sufficiently similar to treat as one group. Specifi-~
cally, they are alike in eize, recent rapid growth, reliance on highly-
qualified scientific and technical manpower fo. innovation and product
development, and the use of large numbers of wc...n in the production
processes. Half the eighteen sample firms in this group were heavily
defense-oriented, and hal:y were chiefly engaged in work for the civilian
markets.

The electronics "industry,'" with office machinery and pi.” .ographic
cquipment firms added, provides the greatest variety, wicest range, but
generally the lowest level of benefits of any of the industrial g. -ups
examined. Two principal pension approaches are found in the industry.

One method, rather more common in defense-oriented firms than among the
civilian producers, consists essentially of applying the automobile
irdustry formula to calculate beu=2fits, especially of hourly-paid workers,

* [n an employee information booklet, Chrysler asserts that the company's
contributions pay "approximately 80% of the total cost of this Plan."
(Chrysler Corporation, Retirement Program: Sal-ried Employees, Form
No. 84-710-8758, p. 3.) Avpplying this percentage to the retirement

monthly income of $256.2° <~ ds an estimate of $7°94.80 attributable to
the company's share of ¢c. .. The estimates ¢f the value of the net
company contri*-tion are similar.
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but using much smaller dollar amounts in the dollars-times-years of
service formula (see Parts A.l and B.l of Table III-4). This results in
bencfit levels that are invariant with respect to different earnings
levels and that are significantly below the heavy industry norms. For
nearly all of this grour of firms--Raytheon, General Precision, Lear-
Sicgler, Fairchild Camera,and Cutler-Hammer--bencfits were approximately
50 to 60 per cent of the automobile and typical aerospace levels. Only
one. firm, Xerox, approached the average auto-aerospace level of about
$100 per month for an hourly-paid worker retiring with 25 years of
service and $5400 average annual earnings. Although the benefit levels
of the civilian sector forms were a bit higher than the defense-oriented
firms, the differences were not great.

The second common approach to pensiou plans in the industry, and
unique among the industries studied for tnis project, is the use of
profit-sharing to provide for the entire retirement program in combined
hourly-salary worker plans. These plans typically provide no guarantee,
or even a statement of minimum or anticipated benefits. They do provide
for each employce a snare of a fund, and its earnings, accumulated by
employer contributions of a stated fraction of profits. The employee's
share is a function of his earnings, but narrow ranges between min.!ma
and maxima sharply limit the variation in share sizes among a given
firm's employees. A comparison of benefits likely under profit-sharing
with those provided under fixed-benefit plans is too complicated to
attempt here, but the relatively greater assets per plan participant of
the former suggest that profit-sharing is associated with higher benefits.

Among firms of comparable size, profit-sharing plans weres slightly
more common in nondefense firms. 1In the civilian-market group, our sample
included Ampex, Victor Business Machines, Bell and Howell, Magnavox and
P. R. Mallory; defense-oriented firms relying wholly on profit-sharing to
provide retirement benefits were Hewlett-Packard, Tektronix and Varian
Associates. The difference in assets per participant, a rough measure of
the likely difference in benefits provided, is insignificant between the
two groups of firms. In 1966, average assats were approximately $3,660
for the five civilian-sector firms, and $3,630 for the three defense-
oriented firms of comparable size. One large defense-oriented firm, Texas
Instruments, provides a single profit-sharing retirement program for all
its employees; unlike most others, this plan indicates the likely level
of benefits. For a worker with 25 years of service, the probable
benefits are $105 and $195 monthly, at the $540C and $7800 average annual
ecarnings levels, respectively. The benefit is about at the aerospace and
heavy industr,” average for hourly workers at the $5400 earnings level;
it is above the heavy industry average for hourly workers at the $7800
level, but about average for salary workers. Assets per participant in
this plan in 1966 were $2,590, nearly one=third lower than the average
of the eight smaller firms with profit-sharing plans. The evidence of
benefits and assets of this plan further supports the view that profit-
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sharing plans provide greater benefits than the conventional fixed-
benefit approach.

Separate plans for salaried-workers are r=latjively rare in electronics,
instruments and coanparable firms. Only five of *he eighteen firms have
established separate plans. Of these, data were insufficient to estimate
benefits for two, and one was a profit-sharing plan. Both the remaining
plans were in defense-oriented firms, Raytheon and Fairchild Camera.

The former is a contributory plan, providing benefits é6f $112.50 and

$187 .50 for 25-~year employees, at the $5400 and 37800 salary levels.
Although superficially comparable to the norms in aerospace, the

benefits corrected to take out the effect of the employees' contributions
are only $67.50 and $111.50, for $5400 and $7800 salary levels, consider-
ably below the aerospace and heavy industry levels for salaried workers.
The second firm, Fairchild Camera, provides a noncontributory basic plan
with an optional contributory supplement. The benefits, net of the
employees' contributions, of the combined plans are approximately

$102.75 and $201.85, for the $5400 and $7800 salary levels. These
benefits are below the aerospace-heavy industry averages for the lower-
salaried workers, but above for the higher earnings levels.

d. Benefit Levels: summary evaluati.n. Overall, the approaches
and benefits provided by defense firms are as good as or better than
thosz provided in the nondefense sectors. Aerospace and ordnance are
among the leading manufacturing industries, including automobiles, steel
and heavy machinery, in generosity of benefit levels for both hourly
and salaried employees. Electronics firms reflect a different pattern;
they typically provide smaller benefits than those of heavy industry.
This is most likely a result of smaller “irm size, relatively large

numbers of female employees, younger f- 3, and similar variables. The
defense-oriented firms in electronics « ot differ significantly in
approaches or benefits provided from ¢ arable nondefense firms in the

same ‘industry.

Comparison of plan provisions prc .des a first approximation, or
prima facie test of adequacy. The cri -erion is 'best practice,' measured
by the current provisions of firms in leading nondefense industries,
which are implicitly assumed to be adequate. The defense industries,
with some reservations with respect to electronics, pass this test.
Another dimensior of adequacy, the evaluation of benefit levels relative
to some appropriately defined acceptable standard of living for retirees,
will not be examined here. One observation, relevant for the evaluation
of the sections immediately following, is that all of the plans assuvme
concurrent receipt of OASDI benefits. Viewed in this light, the best
pPlans would provide a retirement income for long-service employees of sabout
40 to 50 per cent of pre-retirement income.

-53-
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2. Vesting provisions.

Vesting provisions aré‘important from the points of view of equity,
promoting labor market adjustments through interfirm mobility, and
adequacy of benefits for the eventually-retired workers.’

The typical aerospace plan provides for deferred full vesting at 10
years of service with the employer (see Table III-5). Firms with this
provision for both hourly-paid and salaried employees include Lockheed,
Boeing-Vertol, McDonnell and Ryan. In addition, two more firms, Aerojet
and Douglas, have this provision in their salaried-employee plans.
Deferred full vesting at 10 years is provided by most of the plans
covering hourly-paid workers in the automobile and heavy machinery
industries, and is the least stringent provision applied to large groups
of workers anywhere in U. S. manufacturing.

One large aerospace firm has a superior provision for its 81,000
participants in a combined hourly-salary plan. Boeing provides partial
vesting, 45 per cent of the employer's contributions, at five years of
service, increasing to 100 per cent at the end of nine years of service.
This is more generous than any of the hourly-worker plans in nondefense
heavy industry, comparable to the 50 per cent at five years rising to
100 per cent at 10 years provided by one heavy machinery plan for
salaried workers, but less generous than the deferred full vesting at
five years provided for salaried employees of a large automobile firm.

A number of other aerospace plans, Douglas, Martin and Kaman, add
a 40 years minimum age requirement to the 10 years of service required
for deferred full vesting for hourly-paid employees. One firm, Aerojet,
provides for deferred graded vesting of 50 per cent of contributions at
age 35 and 10 years of service, increasing to 100 per cent at 15 years
of service for hourly workers. The addition of minimum age reduces the
number of persons likely to achieve ,vesting, but the aerospace firms
with these requirements are nonetheless more genecous than most other
heavy manufacturing firms. The steel industry pattern provides deferred
full vesting at age 40 and 15 years of service, and a leading electrical
machinery manufacturer requires 15 years of service for even partial
(530 per cent) vesting.

Ordnance industry firms provide deferred full vesting at 15 Yyears
of service, a provision slightly more generous than the steel industry
pattern, but less so than the typical aerospace provision.

As was the case with benefit levels, the electronics and photo-
graphic equipment manufacturing firms' provisions for vesting are
generally inferior to the "best-practice' provisions in heavy industry,
including aerospace. Typically, electronics firms with fixed-benefit
plans impose higher minimua age and comparable, or longer, length of
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service requirements than in other industries. Deferred full vesting at
age 50 and with 10 to 2C years of service are common provisionz. The
firms with profit-sharing have much more generous vestluvg provisioms.
These plans typically provide pariial vesting of 10 to 20 per cent per
vear, starting within the first three years cf service, leading to fuli
vesting at 7 to 13 years. Although one defense-oriented firm, Fairchild
Camera, provides for no vesting at &ll, the defense and nondefense firms
in these industries do not differ significantly from each othar with
regard to vesting.

The provisions themselves for vesting in the pension plans of
defense firms are, on balance, slightly more generous tuan in comparable
nondefense firms. They thus pass the test of prima facie adequacy.
However, in most cases, in both defense and nondefense industries, the
minimum requirements for vesting exclude that peortion of the workforce
likely to be niobile. Put another way, the typical minimum requirements
for vesting result in no vesting for workers likely to move, and vesting
for those who would have stayed on anyway until retirement. The
stringency of the requirements may be viewed in terms of their impact on
costs of providing the various benefits. According to actuaries of a
leading insurance carrier providing pension plan coverage and adminie-
tration, the provision of deferred full vesting at 45 years of age and
10 years of service rsesults in costs only 3 per cent higher than if
there were no vesting at all, given normal turnover experience. With
10 years of service, but no minimum age requirement, vesting increases
costs by about 6 per cent.

Vesting in defense firms merits closer examination than given in
this section, for two reasons. Defense industry growth and contraction
experience, and hence, age and length~of-service composition of the
workforce, differ substantially from comparable nonderense firms. It
may be hypothesized that the defense firms' vesting provisions are less
effective than they appear as a result of higher actual and likely near-
future turnover than the nondefense firms. In effect, because large
proportions ¢of defense workers are young and have short tenure, the
proportions of defense workers with vested benefits is 1likely to be
smaller than the proportion of nondefense workers, despite the more
liberal vesting provisions of the defense firms' plans. On the other
hand, massive employment cutbacks in defense firms, affecting even
workers over 40 and with more than 10 years of service, would make the
vesting provisions of defense firms more significant than they would be
for companies in the nondefense sectors. ' '
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3. Early Retirement.

There are two principal uses of early retirement. One is to erable
early withdrawal from the laberr force according to the individual worker's
tastes or convenience; the other is to promote rapid and relatively pain-
less workforce attrition as part of a policy of adjustment to sudden or
iarge shifts in output demand, technolocgical change and the like. The
pPension plans in the defense industries recognize only the first use;
in none is there a mention of the second. Nonetheless, the existing
provisions do establish a point of departure for a preliminary evaluation
of early retirement as a workforce ad justment technique.

requirement of age 60 as a minimum with ten years of service for hourly-
paid workers' voluntary early retirement, or the steel industry's
minima of age 60 and 15 years of service for all workers. The
provisions of the heavy and electrical machinery industries are similar
to the auto or steel pattern.

Electronics firms with conventional fixed-benefit plans impose
higher minimum age requirements, longer service requirements, or both,
than the aerospace norms, but the provisions are comparable to the auto
and ste€l industry practices for voluntary early retirement. Tne
typical electronics indus ery plans permit ratirement at age 60 for
workers with ten or flfteen years uf service. Not only are these pro-
visions similar to the pattern prevailing in heavy industry, but there

firms within the electronics-instruments group. A number cf the profit-
sharing plans do not provide expliclitly for earl, ‘-etirement.

Almost all plans in both the defense-oriented group of firms and in
the nondefense industries reduce the benefits payable to employees
retiring before nomrmal retirement age. The severity of the reduction
varies widely from one plan or industry to another, but,as before, the
provisions of the defense firms are better or, at least, no worse than
those of the nondefense SeCtor. In aerospace, three large firms--
Lockheed, Douglas and Aerojet-- reduce the benefi.s, based on years and
earnings credited at the early retirement date, by 2% to 3 per cent per
year for each year before normal Yetirement age. A worker with 20 years
of service at age 60 would retire with only 85 to 87 per cent of the
monthly benefit of a 20 year man with the same avrrage earnings, but
retiring at the normal age'65. The auto industry provision for
voluntary early retirement similarly reduces benefits at age 60 to about
87 per cent of the normal. One aerospace firm--Martin~-achieves
similar results, but through a different approach. The benefit for a
worker retiring early is calculated by first computing the amount he

8 p =59-
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would have received if he had continued in employment to the normal’
retirement date, then applying the reduction formula.

Three smaller plans in aerospace--Cessna, Ryan and Boeing's Vertol
division--reduce benefits more than the leaders, but the provisions are
nearly identical to those in basic steel. A worker retiring voluntarily
at age 60 receives benefits reduced to 67 per cent 0f the level
obtainable at age 65 with the same service and earnings. In ordnance
and among the electronics firms with an explicitly stated formula, the
benefits are reduced by six or six and a half per cent for each year
before the normal retirement age, usually 65. These results are
comparable to the 67 per cent of normal benefit for voluntary early
retirement at age 60 in the steel industry pattern.

Many plans, including about one third of the employees covered in
our sample, do not specify a formula, but instead provide that benefits
to workers voluntarily retiring early shall be reduced on an actuarial
basis to reflect the longer period over which the retirement benefits
are to be paid. The resulting benefit levels ir these plans are most
likely very similar to the more generous aerospace or heavy industry
provisions.

_ In summary, the eligibility minima, age and service, required by
the defense firms for voluntary early retirement are in most cases the
same or less restrictive than the prevailing practice in comparable
heavy industry. Similarly, the reduced benefits provided in defense
industries to workers voluntarily retiring early are as large or larger
than those provided by nondefense firms. 1In their provisions for
voluntary early retirement, the defense firms thus pass the prima facie
test of adequacy. ' :

D . Pensjon Plan Financial and Funding Characteristics.

Although benefit levels and other relevant provisions of defense
industry pension plans are similar to those of comparable civilian
sector firms, their financial characteristics and exXperience differ
significantly. The differences result from the application, by defense
firme, of the same funding methods and actuzrial assumptions used by
civilian market firms to a workforce whose past employment history and
future prospects are not the same as those of employees elsewhere.

l.Assets and Funding Ratios. Among the outstanding differences between
defense and nondefense pension plans are full or overfunding of defense
pension plans, chiefly aerospace, and fewer retired workers in the
defense industries. '

Adequacy of pension plan funds may be assessed from two points of
view. One, the long view, is concérned with the ability of a fund to pay
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the promised benefits to the covered workers when they retire. The
second approach is a short-run test of adequacy; it examines the capacity
of a fund to meet, at the present time, its obligations to covered
workers already retired, eligible to retire, or with vested benefits. A
first approximation of a measure of the adequacy of pension plan funding,
for both the short and longer run tests, is the ratio of reported assets
to reported liabilities. This, the funding ratio, must be supplemented
by an investigation of the age structure and other attributes of the
workers covered, benefit formulas, funding methods and actuarial assumptions
before an accurate assessment Of adequacy is possible. Nonetheless, it
is a useful point of departure.

With our crude measure, the ratio of reported assets to reported
liabilities, nearly all employees in the aerospace plans in our sample,
and for which full data were reported, are covered by fully funded or
overfunded plans (see Table III-7). Among the defense-oriented
electronics and instruments firms, about one-third of the employees
covered by plans for which we have full data are in pension systems with
full or overfunding. In ordnance and shipbuilding, only one plan was
fully funded or overfunded--the Hercules plan covering employees in
govermment plants. In the electronics and instrument firms oriented
chiefly to the civilian markets, only one small plan was fully funded.
Among the 2i pians of firms 1 the civilian-oriented automobile, machinery,
electrical machinery and pri...ry metals manufacturing industries, for
which we have data, no plans were even fully funded.

In aerospace, the fully funded plans include Aerojet hourly,

Aerojet salary, Boeing (except Vertc!), Cessna's Aircraft Radio, Lockheed
hourly, Lockheed salary, and both Martin-Marietta plans. Three‘of the
plans are markedly overfunded. The Aerojet salary plan and the
Martin-Marietta plans had not only high funding ratios, but the employer
contributions in 1966 were zero Or nearly so.* Of the remaining four
large or medium-sized aerospace firms in our sample, the two Dcung as nlanrs
did not report liabilities, and the two Thio¥~" . - McDonneii pianc
and United Aircraft reported neither assets nur 11abil1C1es. Only small
plans were iess than fully funded--two Cessna plans, Boeing Vertwl, four
TRW plans, Kaman and Ryan. Of these, the Kaman plan and a TRW salary

plan were nearly fully funded; the ratios of assets to liabilities were
0.912 and 0.83, respectively.

% The Martin aerospace plan reported more liabilities than assets in 1966,
and it appears as less than fully funded in Table III-7. However, the
number of participants in the plan had been shrinking, and the fact

that the 1966 employer contributions were zero justify describing it as
over funded.

-65-
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Table 111-7
Funding Ratios of I’ension Plan Funds,
Defensc Industries and Selected Nondefense Firms, 1966

Ordnance Autos,

Funding Ratio ' and Elec~- Elec~ Machinery
(Assets + Aerospace Ship- tronics, tronics, and
iiabhilities building Defense Civilian Metals

(Number of Plans)

Less ‘than 0.5

0.50 to 0.74

0.75 to 0.99

1.00 and Over (a)
Insufficient Data

VNN
oO=NNW
no=pw
N=NWO
ocoounwo

(By Number of Participants)

(thousgands)
Less than 0.5 .3 24 21 0o 411
0.50 to 0.74 25 16 7 8 330
0.75 to 0.99 8 5 10 10 668
1.00 and Over 175 6 21 1 (4]
Insufficient Data 174 (4] 26 34 109

(a) For electronics, these include chiefly profit-sharing plans. In
the other industries, data on liasbilities were not reported for
some plans, assets were missing fog others.
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In the other industries, the Hercules plan noted above, one of the
General Precision plans and the Texas Instrument basic plan were over-
funded. The only fully or overfunded plan in our sample not clearly in
the defense market was the Magnavox basic plan. Despite ite classifi-
cation as a civilian sector £irm, Magnavox nonetheless sells a
substantial part of its output to the Department of Defense. Among the
civilian market heavy industry firms in our sample, relatively few had
even high funding ratios, between 0.75 and 0.99, but three of the five
plans in this category were of long established, very large firms--

U. S. Steel, General Electric and Westinghouse.

The correlates or causes of high funding ratios may be inferred
from some of the other data or characteristics of the plans. Some
negative findings will be presented first. An examination of the
distribution of the assets indicates that, between industries, high
funding ratios are not associated with more assets, relative to the
size of the plan. The aerospace plans, with most workers in plans with
high funding ratios, have lower average and median assets per
participant than in comparable civilian heavy industry (see Table III-8).
In electronics and instruments, mean assets per participant are lower
than in both acrospace and civilian heavy industry, but therec is no
significant difference between defense and in civilian market firms.

The ordnance and shipbuildirg group mean and median are close to those of
aerospace. The low ranking of electronics, relative to aerospace and

the large automobilc, primary metals and machinery firms, is not
surprising. The benefits defined in their plans were lower than .u .o
other industries. However, the differences between aerospace and
civilian heavy iundustry are in one sense surprising: benefits promised
in the plans were approximately the same for employees of given service
and earnings levels.

Comparison of average assets per participant in just the plans
with high funding ratios does not change the results between the
industries, but they do indicate differences within industries. The
almost~fully funded plans of civiliar heavy industry, as before, have
significantly higher average assets than the fully funded or overfunded
plans in aerospace, ordnance and electronics. Within industries, the
plans with high funding ratios have more assets relative to plan size, on
the average, than thcse with lower ratios. Within each industry in the
defense sector, this variation reflects, in part, differences in
benefit levels. In aerospace, the fully funded plans are those of the
large firms; these plans provide substantially highe.: benefits than do
those of the smaller firms. In the electronics, instruments, and ordnance
defense~-oriented group, the average of fully funded plans is dominated
by one firm~--Texas Instruwments--which provides benefits a good deal above
the industry average.

-
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Table ITI~-8
Assets, Plan Participants, and Assets Per Participant, Pension Plan
' Funds, Defense Industries and Selected Nondefense Firms, 1966

Ordnance Autos,
and Elec~- Elec~ Machinery
Aero-~- Ship-~ troniecs, tronics, and

space building Defense Civilian Metals

Total Assets of Plans in :
Sample€2) ($millions) $945.4  $160.6 $261.7 $149.7 $6,993.0

Total Active Partici a?ts
:of Plans in Sample(2
(thousands)

-

298.6 51.9 - 99.6 54.6 1,519.9

Mean, Assets r Participants $3,166  $3,094 $2,628 $2,742  $4,601

Distribution of Plans;
By Assets Per Participant

$0 o $1,000 3 2 5 0 0
$1,001 to 2,000 5 (o] 1 5 2
2,001 to 3,000 2 3 4 3 8
3,001 to 4,000 2 2 2 3 4
4,001 to 5,000 2 0 Z 0 5
5,001 to 7,000 2 0 1 2 1
7,001 to 9,000 2 1 0" (4] 2
9,001 amd -over 1 0 0 4] (4]
Insufficient Data 7 0 0 0 4
"Median $2,580 $2,800 $2,564 $2,500 $3,106
Mean, Assets o .. *ticipantus
Plans igh High Funding A - A
Ratios (b - ' $3,552 - $3,604 $3,438 $5,589

o

(2) Assets and participants are aggregated here only for those plans for
which both figures were reported. In aerospace, for example, six
plans with 102,200 participants did not report total assets,

(b) High fuading ratios are defined as 1.0 cr higher for aerospace, ordnance
and shipbuilding, and électronics. . For autos, machinery and metals,
high ratios are 0.75 &0 0.99. ) :
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However, the principal source of variation in assets and funding
ratios, especially between industries, lies in the employment
characteristics; of the firms and industries. The civilian heavy
industry plans cover workers in industries that have grown only slowly
over the past decade and a half. Employment in these iundustries
increased by only 8 per cent from 1950 to 1960; despite relatively more
rapid growth in more recent years, the average annual employment in 1966
was only about 23 per ccnt above the 1950 level (see Table I1I~-9). 1In
clectrical machinery, a proxy for our electromnics and instruments firms,
and in aircraft and parts, the chief industry in aerospace, growth has
been much more rapid. Employment in 1960 was nearly double the 1950
level in electrical machinery, and, by 1966, it was 140 per cent above
the level of sixteen-years earlier. 1In aircraft, the 1960 employment was
two and a half times the 1950 level and it had almost tripled by 1966.

Table III-9
Selected Workforce and Employment Characteristics, Aircraft
Electrical Machinery, Motor Vehicles, Primary Metals
and Machinery Industries, 1960 and 1950-1966.

Aircraft Motor Vehicles;_—_
and Electrical Primary Metals,
Parts . Machinery. Machinery
Per cent of 1960 workforce: ’
Age 45 and Over 29.1 28.1 37.3
Age 55 and Over f.2 9.8 15.3
Per cent change, 1960 Census
employment over 1950 Census
emp loyment 151.2 88.7 8.3
Per cent change, 1966 average
annual employment over 1950
. Census employment 191.9 140.6 23.5

Source: 1960 workforce data, by age, and 1950 and 1960 total employment
in U. 8. Bureau of the Census, Lensus of Population, 1950 and
1960. 1966 employment: U. £. Department of Labor, Bureau of
Labor Statistics data.
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As a result of the differences in growth rates, the participants of
the civilian heavy industry plans are older znd have longer service than
the participants in aerospace and electronics firms' plans. In 1960,
nearly 40 per cent of the workforce in the industries from which our
principal civilian sector firms are drawn were age 45 or older, and one
sixth were 55 or older. In aircraft and eizctrical machinery, only about
28 per cent of the workforce were over 45, and about 9 per cent over 55.
Direct evidence of long service is not available, but the presumption is
strong that the civilian sector firms do have more long service workers.
Even with an assumed fifty per cent attrition of the group employed in
1950, about 40 per cent of the workforce ip primary metals, automobiles
and machinery industries would have, in 1966. sixteen or more years of
service. Ry the same rough estimate, the aircraft and parts industry
would have about 17 per cent of its workforce with the same length of
service, and electrical machinery about 21 per cent. In fact, howsver,
attrition almost certainly has been greater in aircraft and electrical
machinery than in the comparable héavy industry group; the former
include a larger proportion of women and of younger workers in their
workforce. Both factors, as well as the rapid employment growth itself,
engender relatively higher turnover.

Additional evidence of the age structure differences, and an
illustration of the sharp contrast between civilian heavy industry and
the defense firms, are the relative numbers of retired workers. In
automobiles, primary metals and machinery, about 12% per cent of the
pPlan participants in 1966 were retired workers, whereas in aerospace,
only 5 per cent were retired (see Table I1I~10). -In electronics, the
retired workers are almost insignificant in the plans of defense firms--
1.8 per cent of all participants. The proportions of retired workers
in the civilian sector electromnics firms and ‘in ordnance are much the
same as in aerospace, about 4 to 6 per cent.

The civilian heavy iadustry plans, thus, are relatively mature
plans, forced to accumulate assets rapidly by the presence of a
relatively old, long-service workforce. These age and length of service
characteristics further suggest tlat liabilities would be a good deal
higher, for given retirement income levels, in civilian heavy industry
than in aerospace or electronics. The present value of a future income
stream to begin in the near future, the liability associated with an
older worker, is substantially greater than the present valve of the.:...
same income stream to be started at some far distant point in time, the
liability associated with younger workers. Further, most pension plans
are relatively new; few are older than 25 years, and most plans were
substantially upgraded, in terms of benefits promised, within ths past
decade or dacade and a half. The plans in the large but slow-growing
civilian heavy industries must have incurred heavy initial and possibly
large added supplemental liabilities as a result of their large
proportions of older, longer service workers. "The defense industries,
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Table III-10
Retired Plan Participants,
Defense Industries and Selected Nondefense Firms, 1966

Ordnance Autos,
and Elec- Elec~- Machinery
Aero- Ship tronics, trenics, and
space building Defense Civilian_ Metals
Retired (thousands) 19.9 3.3 1.8 2.2 190.0
- a ' .
(Per Cent of Parcicipantsg )(5.0) (6.3) (1.8) 4.3) (12.6)

Retired, discriburion of
plans (by per cent of
participants): ‘

0 - 2.0 9 3 7 5 2
2.1 - 5.0 7 1 5 2 1
5.1 - 10.0 5 1 2 2 10
Over 10 3 2 o 2 10
Insufficient Data 2 0 1 2 4
Mean, retired ¢ Participants
x 100: Plans wigh High
Funding Ratios (P 4.1 1.2 1.7 0.8 14.3

(a) Total participants of only those plans for which retired participants
were reported.

(b) Plans with funding ratios of 1.0 or higher in aerospace, ordnance ami

shipbuilding and elec_ronics, and 0.75 to 0.99 iun autos, machinery
and metals. '

on the other hand, accumulated fewer assets per participant, and even
samaller liabilities, despite benefits comparable to the civilian market
firms, because their workforces were younger both in age and length of
sexrvice, and initial or supplemental liabilities were small.

To this point, the relative sizes of assets and liabilities have
been explained in part by differe—~ces in benefit levels and by differences
in relative proportions of older, long service workers. Within the
civilian sector industries, these explanations are sufficient for the
purposes of this study. However, between -industries and within the
defense~oriented sector, benefit levels, grouth rates and age composition
provide only partial oc inadequate explanations. In aerospace, to
illustrate further, the fully funded plans have more assets, but not more
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retired workers, relative to their size, than the rest of the industry.

2.Tunding Mcthods and Actuarial Assumptions. An examination of funding
methods and actuarial assumptions is necessary to an evaluation of fund
adequacy. Differences in methods and assumptions certainly affect the
rate of asset accumulation as well as the valuation of liabilities.,

In “he distribution of firms by funding methods, the defense
industries very much resembje the nondefense sector of the economy. Most
plans use a projected benefit approach (see Table III-11). Of these,
about half use the entry age normal method, and the remainder use various
modifications of individual level percentage cost or aggregate level
costing. In every industry, relatively few plans use an accrued benefit
or unit cost method. In the entire sample, accrued benefit funding
methods are used in less than one-fifth of all plans; within each industry,
they cover no more than one-fourth to one-third of the plan participants.
In defense industries, United Aircraft and McDonnell are the only large
firms using this approach. In civilian heavy industry, both General
Electric and Westinghouse, and one smaller firm, use an accrued benefit
method. In electronics and instruments, a large proportion of the plans
use a defined contribution rather than a defined benefit method. Most
of these are profit-sharing plans, but a few provide for employer
contributions of a stated proportion of payroll or of employee contributions
under the plan.

Projected benefit funding methods generate higher costs than accrued
benefit methods in plans covering younger workers, and could result
in overfunding if the actuarial assumptions err slightly. In aerospace,
the workforce is in fact young, and many of the pension funds overfunded.
It is likely that the funding method is in part responsible for the high
funding ratios observed in this industry. However, this conclusion
should not be interpreted as a condemnation of the method. Projected
benefit methods are very widely used in all sectors of the economy.
Further, they are well adapted to the benefit formulas used in most
plans. Finally, overfunding would not be serious in defense industry
plans if employment patterns were stable. The periodic reddjustments of
actuarial assumptions, required by the Internal Revenue regulations,
would keep assets closely related to realistic valuations of liabilities.
In brief, the principal cause af overfunding lies elsewhere.

The principal actuarial assumptions used in the plans of the defense-
oriented firms also very much resemble those in the civilian sector.
For mortality, most plans used the 1951 General Annuity Table, usually
with some modification or projection to allow for continuing decreases
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Table IIL-1l1
Funding Methods, Pension Plans in Defense Industries
and Selected Comparable Nondefense Firms, 1966

Accrued Benefit Projected Benefit Defined

(Unit Credit, (Entry Age Contributions
Unit Purchase) Normal, Level (Mostly
Percentage Profit-Sharing
Aggregate Cost) Plans)
No. of Partici- Partici- Partici-
Plans __pants Plans pants Plans ants
(000's) (000's) (000's)
Aerospace
Hourly and Combined 6 96.7 12 237 .4 o -
Salary 1 7.2 7 52.3 o -
Ordnance, Shipbuilding
Hourly and Combined o - 6 49.2 o -
Salary 2 2.7 0 - o) -
Electronics, Defense
Hourly and Combined 1 2.5 8 31.2 4 38.3
Salary 1 10.4 2 8.6 ‘
Electronics, Civilian
Hourly and Combined 2 2.2 4 18.0 6 33.9
Salary o) - 1 1.6

Autos, Machinery & Metals '
Hourly and Combined 3 433.8 11 585.2
Salary o - 7 347.5

in mortality rates (see Table III-12). The differen: mortality
assumptions do make a great deal of difference in valuing the plan
liabilities and in normal costing; the probability of survival to age
65, and thus the weight accorded projected benefits, of a male at age
30 ranges from the 0.709 of the 1937 standard annuity table to the
0.861 of the 1951 table, projection C to 1965.% The use, by most firms,

* The probabilities of survival under different mortality assumptions are
surmarized in Joseph J. Melone and Everett T. Allen, Jr., Pension
Planning (Homewood, Illinois: Richard D. Irwin, Inc., 1966), p. 87.
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Table III-12
Actuarial Assumptions, Pension Plans in D2fense Industries
and Selected Comparable Nondefense Firms

’ Ordnance Autos,
and Elec~ Elec~ Machinery
Actuarial Aero- Ship~ tronies,troniecs, and
Assumption space building Defense Civilian Metals

Mortality Data

1937 SAT, with setbacks 0 1 1 (0] 1
1949 AT 3 0 3 0 2
1951 GAT, no modification 6 (0] 1 1 6
1951 GAT, projected to 1965 4 2 (0] 2 4
1951 GAT, projected to 1960~§3 1 2 1 2 3
1951 ?ﬁ;, various setbacks (2 5 2 2 1 4
Other 4 1 0 0 3
Not reported(d) 3 0 7 6 0
Normal Retirement Age
v 65 12 3 3 3 14
66 0] 0 2 0 0
67 3 0 0 0 0
Other (¢) (@ 3 0 0 0 2
Not reported 8 5 10 10 7
Wage or Salary Progression
Not used 12 2 9 5 14
Used, var{ggs formulas 10 5 2 1 8
No report 4 1 4 7 1
Turnover
Assumed to be zero 9 2 2 1 1
Various t?g}es or rates 16 6 9 6 15
No report 1 1 4 6 7

(a) One to two year setback for males, five to six for females.

(b) Adaptation of several tables to different age groups, special tables
developed by actuary, and so on.

(c) Age 63 in one nondefense plan; all ages between 65 and 70, weighted
in varying proportions in another, and so oa.

(d) In the electronics, photographic and office equipment industries,
moct of these plans are profit-sharing and thus no actuariail
assumptions are necessary.

~Th=
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of tables reflecting favorable or low mortality experience increases the
costs and rate of asset accumulation of the plans. However, the defense
industries do not differ from other industries on these grounds. Thus,
by the prevailing practice test of appropriateness, the defense-oriented
firms pass; their mortality assumptions are appropriate.

The normal retirement age as- mption affects pension plan costs by
varying both the present value of < retirement income stream and the
length of the period during which contributions to meet that present
value are accumulated. Other variables held constant, earlier retirement
ages increase costs and the rate of asset accumulation, later ages lower
them. Almost all of the plans in our sample for which the retirement
age was reported assumed age 65 as normal. Only a few plans, mostly in
aerospace, used a later age, or assumed that retirements would take place
over a number of years. The defense industries' retirement age
assumptions appear to be appropriate.

Assumptions of future wage or salary progression are found in about
half of the aerospace, ordnance and shipbuilding plans, and in about one-
third of the defense-oriented electronics and the civilian sector plans.
Overwhelmingly, the plans with this assumption include only salaricd
workers, or the progression is applied only for the salaried
participants of combined plans. 1In aerospace, the Aerojet, Cessna,
Douglas, Lockheek and Thiokol salaried employee plans assume salary
progression. In addition, one of the two TRW salaried worker plans, the
salaried employees only in Boeing's basic plan, all workers in the Kaman
and United Aircraft plans and the Aerojet hourly plan use this assumption.
Of these ten plans, four are fully funded or overfunded; two have high
funding ratios, but less than unity, and for three, assets or liabilities
were not reported. The rates of salary increase, or ratios of present
to future salaries vary 8o greatly that summarization is difficult. 1Inm
general, they provide for at least a fifty per cent increase over a 25
or 30 year period. Some assume more rapid increases; the Aerojet
salaried employees' plan, for example, assumes a three per c¢=nt per
year increase.

Of the fully or overfunded plans in our sample, four of the eight
aerospace plans assume wage or salary progression, as well as two of the
four in ordnance or electronics. Of the twelve plans with funding
ratios Detween 0.75 and 0.99, seven included a wage or salary progression
assumption. On the other hand, 25 of the 34 plans for which we have
full data and with no salary progression assumption have funding ratios
below 0.75. (The relation between salary progression and funding ratios
is summarized in Table III-13). There is clearly an association between
the explicit incorporation of future salary increases into a plan and
high funding ratios.

As with the funding method, the actuarial assumption of moderate
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salary progression would not alone lead to serious overfunding or unduly
high normal costs. However, given that defense industries face unusual
dictant future uncertainty, such an assumption in their plans very likely
is a significant source of overfunding.

Table III-1?
Summary, Pension Plans b, Funding Ratios
and Wage or Salary Progression Assumption (number of plans)

Salary
Funding Progression No Insufficient
Ratios . Assumed Assumption Data
Full or overfunded
(1.0 or higher) 6 4 2
High ratios (0.75 to 0.99) 7 5 0
Average or low (below 0.75) 9 25 2
Insufficient data % 9 13

Specific assumptions that normal turnover will reduce plan
liabilities, and thus normal costs and rate of asset accumulation, are
common, especially in large firm pension plans. Plans in the defense
industries differ slightly from those in civilian market firms in that
rather more of the former include no turnover assumption. Nonetheless,
funding ratios appear to be not significantly related to the presence or
absence of a turnove: assumption. Only 4 of the 21 plans fully funded,
overfunded, or with high funding ratios, do not use the assumption, and
more than half of the plans with no turnover assumption have only average
or lower funding ratios (see Table III-14).

Perhaps more interesting than presence or absence is the accuracy or
appropriateness of the turnover rates actually used. Although many plans
did not report the specific turnover data used in their actuarial
calculations,* enough did so to permit at least a preliminary evaluation.

% These plans typically noted that turnover assumptions were used, and
that the details are filed with their actuary.

-76=
85



E-138

‘Table III-14
Summary, Pension Plans by Funding Ratios
and Use of a Turnover Assumption (number of plans)

Funding Turnover No Insufficient
Ratios , Assumed Assumption Data

Full or over funded

(1.0 or higher) 9 3 0
High ratios (0.75 to 0.99) 9 1 | 2
Average or low (below 0.75) 28 6 . 2
Insufficient data 6 5 15

Most of the plans, both in defense and civilian market industries, used
simple, very crude approximations. Attrition is treated as a function
only of age, and a standard table is often used. Table III-15 illustrates
the typical approach; a plan's actuary or the plan administrators decide
oniy whether the covered workers are a low, moderate or high turnover
group. They then apply the indicated set of rates. The numbers themselves
suggest that the approach is arbitrary, and the use of the same tables by
firms so widely diverse as a medium-~sized civilian market electrical
equipment manufacturer, a large aircraft engines manufacturer;,; a small
aircraft components manufacturer and a medium-sized guided missile
components manufacturer further supports this view.

Interfirm comparisons are possible for perhaps one-third of the
plans in our sample, but were attempted only for aerospace, the most
important defense industry. Applying the rates reported in the plans of
various aerospace firms to the 1960 Census employment in the aircraft
and parts industry yields an average turnover rate weighted by the
industry's age and sex composition. The rates calculated for each firm
reflect solely the turnover assumptions of their pension plans. The
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Table III-15
Typical Conventional Turrover Assumptions Used in Pensic . Plans,
Defense and Selected Nondefense Firms, 1966
(Male Employee Rates)

e —

Low Moderat- Bigh

Turnover Turnover Turrover

Age (3 Rate A) (Rate A) (Raz=2 D)
20 50 100 150
25 50 100 125
30 38 75 100
35 25 50 30
40 is 30 60
45 7 15 40
50 0 0 20
55 0 0 0

Source: Forms D-2 (for 1966) of pension plans of Cutler~Hamm =, Kaman,
Thiokol and United Aircraft.

results, summarized in Table III-16, reveal the wide variation in turn-
over assumptions used. The high weighted average rates are three or
four times the low rates. Our weighted average rates are, of course,
only rough approximations. To simplify the calculations, only the
highest turnover set of rates were used for male and female workers under
each plan. Generally, these were the hourly worker rates for males; for
. females, the typical plan reported only one set of rates. The highest
average rate used in the industry, in the Boeing basic plan, reflects a
much more careful application, by the firm, of turnover assumptions.

The company's own voluntary turnover exXperience, by age, sex, and so on,
were used in their pension plan calculations. All the otner plans used
cruder approximaticus. )

Our calculations are not appropriate for an evaluation of the
individual company plans, for the workforce composition and actual turn-
over experience at :he firm level are not known. The calculations are
appropriate, however, for an industry assessment. Weighting each firm's
rates by its plan participants yields, for the aerospace firms in our
sample, an average assumed turnover of 7.7 per cent per year. QOur sample
includes a large fraction of total industry employment, and must surely
contribute to, and reflect the industry's experience. In the years since
1960, total voluntary turnover (quit rate) in the industry has averaced
about 12 per cent per year, and total separations are about 30 per .ent
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Table IIi-16
Assumed One Year Average Turnover, Calculated from Pension Plan
Assumptions, and Plan Participants, by Fimm, Aerospace, 1966

T One Year T Total

Weighted Average Participants

Turnover, P%ag Number (all plans,
Assumption(a of 1966)

Company (per cent) Plans (thousands)
Aerojet 4.6 2 18.6
Boeing, basic 12.4 1 81.2
Boeing, Vertol 0 1 7.8
Cessna 5.7 3 8.0
Douglas 5.7 2 78.3
Kaman 9.7 1 2.8
Lockheed 6.9 2 63.6
Martin No data 2 17.7
McDonnell 0 2 39.4
Thiokol 2.7 1 4.4
United Aircraft 5.3 1 51.5
Total plans and rparticipants 18 313.3

Weighted average, industry(b) ' 7.7

(a) Each firm's hourly worker rates and female worker rates weighted by
the industry's 1960 age and sex composition.

(b) Excludes the Martin plans.

each year, on the average.* Thus, applying their own test--the various
Plans includé.assumptions only of voluntary turnover--the aerospace group
of firms collectively underestimate workforce attrition by about fifey
pPer cent annually. A tougher, but more relevant test, would involve

all Separations, involuntary as well as voluntary. By this standard, the

* B.L.S. turnover data.
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The apparent precision of the above rasults must be treated with
caution. Our company and industry weighted rates are only rough estimates,
and probably are too low as a result of the typical pension plan exclusion
of employees with less than one or two years of service. The effect of
omitting this high turnover group very likely outweighs the overstate-
ment associated with applying hourly turnover rates to salaried workers.
On the other hand, the use of 1960 age and sex composition tends to
overstate the average annual i{urnover assumption for 1966. The workforce
almost certainly aged to a significant extent between these two years;
growth in employment was rapid just before 1960, but very slow from 1960
to 1966.

On balance, the turnover assumptions used in the aerospace industry
appear to be significant underestimates of actual turnover experience.
Such underestimates result in overestimating liabilities, higher normal
costs and higher rates of asset accumulation than would obtain with
accurate estimates. 1In the context of defense industries' employment
experience, underestimation of turnover very likely is a source of
pension plan overfunding.

Rt

The last remaining important actuarial assumption to be considered
is the interest rate. Other variables held constant, high interest rate
assumptions reduce pension plan costs, low rates increase them. A wide
range of interest rate assumptions are found in our sample; the lowest
reported by any plan was 3 per cent, the highest was 4% per cent. The
typical large firm plan, both in defense and nondefense firms, used a
four per cent interest rate assumption. The second most frequent rate
was three and a half per cen.. Defense industry plans differ only
slightly from those in civilian market firms; lower rates are a bit more
common in aerospace than in civilian heavy industry (see Table III-~17).
Among the fully funded or overfunded plans in our sample, two assumed
three per cent (Aerojet hourly and salary plans), two assumed 3% per cent,
two assumed 3 3/4 per cent, two a2ssumed 4 per cent, two 4% per cent, and
for two plans, mo interest rate assumption was reported.

Two tests of adequacy may be applied to interest rate assumptions.
One is the prevailing practice test; the other would compare the interest
rate assumed with the actual and prospective earnings experience of the
pension funds. By the prevailing practice test, the defense industries,
especially aerospace, are a bit under par, but not seriously so. The
earnings experience test suggests that, for 1966, the interest rates
- assumed were about right. Earnings, as a per cent of assets, were as
widely dispersed as the interest rate assumptions, and in aerospace, for
example, as many plans earned less than their iaterest rate assumption
as earned more. The y2ar, 1966, may have been unusual in that the chief
consequence of rapidly rising interest rates in the economy-wide markets
was to reduce pension plan earnings in many pPlans in our sample as a
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Table III-17
Fund Earnings and Jnterest Rate Assumption,
Pension Plans in Defense Industries and Selected Nondefense Firms
(Number of Plans)

Ordnance
and Elec- Elec- Autos,
Aero- Ship- troniecs, tronics, Machinery,
space building Defense Civilian Metals
Interest Rate
3% 4 1 0 0 0
3% 1 0 0 0 1
3% 2 2 5 3 6 )
3 3/4 0 1 2 1 1 ;
4 9 1 2 0 10 /
& 2 0 0] 0 2
Not reported 7 4 6 9 3
Earnings Rate, 1966
Less than 2% 1 0] 1 -1 1
2 - 3% 1 1 5 3 0
3 -4 11 2 6 4 9
4 - 5 7 1 1 1 7
O7er 5% 3 1 0 1 4
No report 3 4 2 3 2
Earnings Relative to
Interest Assumption
Less than interest
assumed 7 1 5 1 4
About the samefa) 5 2 3 2 4
More than interest
assumed 8 2 1 1 12
Insufficient data(b) 6 4 6 9 3

(a) Within 0.5%.

(b) Includes those reports omitting the interest assumption, assets, or
fund earnings.
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result of capital losses on bonds sold. Presumably, these bonds were
replaced with higher earning securities, and fund earnings should be
higher in subsequent years. In any event, one year's earnings experience
is an insufficient basis for a definitive evaluation of the appropriateness
of the interest rate assumption. By either test, the interest rate
assumptions of defense industry pension plans appear to be reasonably
appropriate. Further, the interest rate assumption generally is unrelated
to our crude measure of funding adequacy.

E. Pension Plans and Pension Funds in Defense Industries: Conclusion.

The preceding sections described and evaluated pension plans and
pension funds in defense industries chiefly from the point of view that
the firms would continue to exist, and their workforces to be employed,
with about the same probabilities as civilian market firms and employees.
The benefit levels, vesting, and provisions for voluntary early retire-
ment are generally about the same in defense industry plans as in those
of comparable civilian sector firms. Similarly, with few exceptions,
defense industry pension plans are comparable to civilian sector plans
in their funding methods and actuarial assumptions. However, defense
industry pension funds did differ in that they have accumulated fewer
assets per plan participant, but more assets relative to liabilities than
their civilian sector counterparts. Nonetheless, if the defense firms
were to continue to operate with stable employment indefinitely into the
"future, the overall assessment must be that their pension plans, funds

and practices are adequate, and that they conform to contemporary U.S.
prevailing practice.
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