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The Bureau of Labor Statistics has long recognized the need for

an objective method with which to analyze the level of pension benefits

provided by current formulas. Such information is needed for four purposes.

First, to permit comparisons of the normal retirement formulas in private

plans on an objective basis; second, to permit examination of trends in

benefit formulas; third, for analyses of the relationship between retirement

and preretirement income; and fourth, to determine if retirement. income

provided by current formulas will, in conjunction with social security, be

sufficient to maintain the standard of living workers enjoyed before they

retired. To see whether workers can even afford to retire, estimated total

retirement income including social security, produced through an objective

summarization technique, can also be compared with the cost of various BLS

budget for a retired urban couple. INSTITUTE OF IN"STRAL
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The complexity of the data needed has growniconsiderably within

the past ten years. Previously, the normal retirement formulas of the

overwhelming majority of private pension plans either provided the same

benefit to all retirees, varied the benefit solely on the basis of years of

service credited to the worker, or based the pension benefit on the worker's

average earnings throughout his covered career.

*These three types of benefit formulas could be, and beginning with

the Bureau's first Digest of 100 Pension Plans Under Collective Bargaining,

which was issued in 1958, 1/ were arithmetically summarized by applying the

plan's normal retirement benefit formulas to earnings that were assumed to

be the same each year during specified periods of service. This simple approach

placed all plans on common footing. It illustrated the benefits provided

under each plan's formula and permitted reasonably objective comparison of

plans and analyses of trends. This type of approach is still being used.

It was, for example, used this year by the Bankers Trust Company - New York

to illustrate thp formulas of individual plans and it provided the basis for

1/ BLS Bulletin 1232. The Bureau had previously issued two Digest of
Selected Health. Insurance. Welfare, and Retirement Plans Under Collective
Bargaining. These did not provide arithmetic summarizations of the benefit
formulas.
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the analytical comparison of pension formulas by type presented by the

Bank in its 1970 Study of Industrial Retirement Plans. 2/

However, the simple level earnings approach, based on a level

earnings curve assumption, does not permit a realistic comparison of plans

when some of them use earnings in the terminal or highest earnings years in

the computational procedure. Furthermore, realistic examination of the

relationship between preretirement and employment related retirement income,

and the relationship between living standards flowing from an employment-

related income stream--before and after retirement--cannot be estimated with-

out information about earnings immediately prior to retirement. Obviously,

a level earnings assumption cannot provide such information.

A brief example should serve to demonstrate why a simple level

earnings summarization technique is an unsatisfactory device with which to

compare plans some of which base the pension benefit on terminal earnings.

2/ The ninth in a series dating back about 30 years.
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A level earnings curve assumption applied to terminal earnings

plans markedly reduces the earnings against which the formula's percentage

factors are applied. For examples in the case of a hypothetical plan whose

benefits are computed on the basis of 1 percent of the salary in the last

year worked times years of service, the monthly private benefit for a worker

whose career average earnings were $4,800 during a service period of 30 years

would be $120 (.01 x 4.800) (30)) under the zero earnings curve assumption.
( 12 )

However, the final year's earnings used in the computation would be $8,004

under a dynamic curve hypothesis based on a 4 percent annual increment

and the same career average earnings. This final earnings estimate results

in a monthly benefit of $206 (.01 x 8,004)(30)) or almost three-fourths
( 12 )

more than indicated by the level curve. Of course the curve increment hypoth-

esized will have a marked effect on the final computed benefit.
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Plans using terminal or high earnings formulas to. compute pension

benefits are an important and apparently growing segment of the private

pension system, and particularly of the single employer plan segment. In

our most recent study of the private pension system 3/ we found that benefits

of about 27 percent of the active plan participants are computed on the basis

of their terminal or highest earnings. Considering the recent auto settle-

ment and the August 1969 change in the big steel formulas--affecting workers

earning more than $7,800--we estimate that about one-third of the active

plan participants are in plans with benefits computed on the basis of

terminal or high earnings. Our statistics indicate that only about one-sixth

of the plan participants at the beginning of the last decade were covered

by plans where terminal or high earnings formulas would have been used to

compute their benefits. 4/

3/ Harry E. Davis and Arnold Strasser, "Private Pension Plans, 1960 to
1969 - an overview," Monthly Labor Review, July 1970 (Reprint No. 2681, with
additional tables).

4/ The estimates for the beginning and the end of the 1960's are based
on estimates of the number of covered workers in plans with formulas only
using earnings in the terminal or high earnings years and the number of
workers affected by the alternative terminal or high earnings formula in
plans that provide for the highest benefit computed by alternative formulas.
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Recognizing the movement toward terminal or high earnings formulas,

particularly in single employer plans, the Bureau sought a research technique

that could be used in objectively summarizing the benefit formulas of all

plans. The first step toward the development of such a technique was taken

in 1968-69. Harry Davis, in his May 1969 Monthly Labor Review article

describing changes in those pension plans under collective bargaining that

are included in the BLS Digests, summarized the plans by applying the follow-

ing standard assumptions to the benefit formulas: (1) worker's beginning

plan participation at age 35 would be retiring in 30 years at age 65; (2)

their earnings would increase at an average annual rate of 3 percent; and

(3) at retirement they would receive the social security benefit indicated

by their earnings curve as applied to the social security benefit formula

existing at the time the study was conducted.

A like technique, based on future service, but using a 4 percent

earnings curve, was applied to the plans included in our newest pension

digest. Incidentally, this new digest (BLS Bulletin 1692), which we expect

will be available from the printer early next year, includes both plans

under collective bargaining and plans for salaried workers. It also provides



- 7 -

data about plans in more industries and is in a new format which permits

presentation of more detail than was possible in the old Digests. This Digest

will be available on a subscription basis only. We plan to issue supplements

to the Digest at least twice a year. These supplements will provide the

latest available information about those plans that were modified since the

last supplement was published.

The Bureau's early approaches toward an objective method of com-

paring the formulas of all pension plans suffered from another basic

deficiency. The use of a future service concept meant that we were projecting

current formulas into the future. A consistant application of the approach

required that we take known future changes into consideration in summarizing

the plan. The problem was accute with respect to offset plans. For these

plans the social security benefit used as the reduction factor was the

maximum possible benefit which would have been earned years hence under

the formulas provided in legislation on the books at the time the plan was

summarized. A like siuation existed with respect to split earnings formulas

that specified the split was to be based on the maximum earnings subject to

social security taxes. Because future social security benefits rise as
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a result of legislation now on the books, and higher future taxable earnings

limits have increasingly been incorporated into legislation, the level of

benefits of integrated plans was estimated to be lower than if the analysis

had only taken the current situation into consideration. As a result, plans

whose formulas were directly integrated with social security were being

treated differently from all other plans.

We have, in recognition of these deficiencies, modified our

summarization technique to reflect only the current social security situation.

We did this by applying the current formula to assumed past service. Thus,

our standard assumptions now provide for the immediate retirement at age 65

of a hypothetical set of workers with specified periods of service. Further,

the career average earnings of these workers are computed on the basis of

a dynamic earnings curve. In essence, our new approach seeks an answer to

the question.-what benefits would be paid to a worker retiring today if the

current formula had been in effect throughout his entire period of employment

with the firm from which he retires.
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In our new approach we have also changed our definition of service

to directly conform with the service definition of each plan. Previously

we had defined service to mean participatory or credited service. However,

a number of plans have preparticipation requirements and many of these do

not later credit participating workers with such service. In 1969, for

example, 22 percent of the covered workers were in plans that had a prepartici-

pation service requirement, and 78 percent of these--slightly more than

one-sixth of all plan participants--were in plans that did not credit pre-

participation service toward either the required service for normal benefits

or in the computation of the pension benefit.

To appropriately reflect these differences, we now define service

asthe total period of employment with the firm, including employment prior

to plan participation as well as all years of participatory service. Thus,

if we are applying a formula with a 5-year preparticipation clause to a

30-year curve, we credit 25 years of participatory service. Of course, if

the plan provides credit for the preparticipation service we apply the entire

30-year service-earnings curve to the formula.
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At this point, a general comment might aid in the broader

discussion of private pension plan research and analysis. In the analysis

of private pension plans, some consideration should be given to the fact

that each plan is designed to meet a specific set of needs and goals. These

can be met through alternative approaches which are selected and shaped by

the socio-economic framework in which the plan is designed to operate. In

the case of the preparticipation requirements, for example, career earnings

plans that do not credit preparticipation service offset part of the reduc-

tion in credited service by effectively increasing career average earnings.

This is a by-product of the elimination of the first few years of service--

which are typically the worker's lowest earnings years in any employment

situation. Of course, preparticipation service requirements do not affect

uniform benefit plans. Further, if credit is not granted for premembership

service, the pension benefit of plans with terminal earnings formulas and

plans that pay flat benefits multiplied by years of service are lower,

ceteris paribus, than if credit is granted. The designers of these plans,

however, have usually taken this diminishing factor into consideration and

built an adjustment factor into the plan's benefit formula.
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In concept, our new summarization technique is very easy to apply.

We simply determine which length of service and career average earnings

assumptions are to be used in summarizing normal retirement benefit formulas,

and then construct earnings curves for each set of service-earnings assump-

tion. Before we can construct the curves, however, we must determine which

of a number of alternative growth rates should form the basis for the curves.

The curves we constructed are based on 4 percent growth rates. It can be

argued that this rate is too low and therefore partially distorts the

relationship between plans with terminal or high earnings formulas and plans

with other types of formulas. The overall earnings growth rate data availa-

ble from the Bureau of the Census at least partly supports this contention.

However, during most of the service periods for which we constructed curves

(10, 15, 20, 25, and 30 years) the growth rate data for male clerical, sales,

craftsmen, foremen, operatives, service workers and laborers (other than

farm) hovered closer to the 4-5 percent levels than to any other level. 5/

5/ See U.S. Bureau of the Census, Current Population Reports, Series
Pw60, No. 69,, "Income Growth Rates in 1939 to 1968 for persons by occupation
and industry groups, for the United States," (GPO, 1970). Many of the
averages on which the growth rates are based were previously published in
the P-60 series.
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Earnings growth rates for women are generally lower than those for men.

(See table 1.) Our choice of a growth factor was made easier by the

knowledge that the vast majority of the covered workers are hourly paid

employees in the manufacturing, construction and transportation industries.

The growth rates in the manufacturing and in the transportation, communica-

tion, and public utility industries during the period 1958 to 1968, the

latest for which data were available when the curves were drawn, were

between 4 and 5 percent; in construction (which accounts for only about

10 percent of all coverage as opposed to the 75 percent of the other two)

the rate was 5.4 percent. To be conservative we used 4 percent increments

compounded annually. We probably should have used 4.5 or 5 percent. However,

the difference between a 4 percent and a 4.5 percent curve at the earnings

levels we were dealing with is quite small; furthermore, for less than 20

years of service the differences between a 4 and a 5 percent curve is also

quite small.

We chose to construct the curves to represent annual earnings

which over each of the service periods averaged $4,800 and $6,600.
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Because we could not do otherwise, we have defined the earnings as being

those which meet each plan's definition of earnings. These career average

amounts, particularly the $4,800 average, result in curves which, especially

over the longer service periods, appear to reasonably correspond to the

earnings of blue-collar workers and of clerical and sales personnel during

the period examined.

The following formula was used in constructing each curve:

( Career average earnings ) Service year
( Amount of annuity over total service )( Compound amount)
( Total service years )( of 1 )

The resulting standardized curves for the 2 career average earnings levels

and the 5 service periods are presented in table 2.

Having disposed of the simple conceptualization of our new approach

and the construction of earnings curves we needed to apply the technique and

thus put it to the test. At hand we had information for 1,433 plans selected

according to an optimumly allocated stratified random probability sampling

scheme from among all pension plans filed with the Department of Labor under

the provisions of the Welfare-Pension Plan Disclosure Act. The data relating

to mid-1969 had been compiled for use in the pension study reported in the
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Monthly Labor Review. 6/ For these plans we had a complete estimating

procedure with which to blow up the results to universe estimates.

Each of the 1,433 plans was examined to determine which approach

it's formula required be used in computing benefits. Those that provided

for the benefit which was the greater as computed by alternative approaches

required far more attention than did the others since we had to summarize

the plan by applying each technique to our standard assumptions. Further,

we had to be particularly careful to count service in accordance with the

plan's requirements. Thus, we excluded premembership service if the plan

did not credit such service in computing benefits. Further complications

were introduced by those few career earnings formula plans that eliminated

some low earnings years from the averaging technique but credited them for

purposes of multiplying the computed benefit rate to derive a benefit amount.

There was an additional complication to attend to. Plans that

offset their benefit by all or part of the social security benefit and plans

that used split formulas that specified the split was to be at the maximum

earnings level subject to social security taxes had to be accounted for.

6/ Davis and Strasser, Op. cit.
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Since our approach did not require any projections, it was quite easy to

adjust for these split earnings formulas. To obtain realistic data about

the amount of the social security benefit to use as the offset in plans

providing for them, we enlisted the aid of the Office of the Actuary,

Social Security Administration. They computed the monthly social security

benefit workers would receive if they had retired at age 65 on June 30,

1970, 7/ after having been fully covered since the inception of Social

Security. To simplify the computational precedure, benefits were computed

for two constant annual earnings levels--$4,800 and $6,600. The estimated

benefits at these levels were $150 and $159 respectively. The level earn-

ings approach used in estimating social security benefits, although

different from that used in computing private plan benefits and deficient

for all of the reasons previously noted, is considered to have relatively

little impact on the computed value. This is so because earnings over

$4,200 were not credited until 1959 and those over $4,800 were not credited

until 1966. Nevertheless, in the future, when earnings over $4,200 will

7/ Beginning January 1, 1970, as provided by the 1969 Social Security
amendments, larger social security benefits were paid new retirees.
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have a greater effect on the final benefit, our estimates of social

security benefits will be based on the same dynamic curves used in computing

private plan benefits.

Applying our standard assumptions to the formulas of the plans

for which we had information produced a series of tabulations which provide

information about the retirement income, including and excluding estimated

social security benefits, that the current formulas would have produced had

they been in effect throughout the workers entire service period. These

tabulations, for each type of plan formula and each service-earnings assump-

tion, are like table 3 which presents data for the $4,800, 10 and 30 year

career earnings assumptions. The data presented show the percent of

estimated active workers, in the universe sampled, covered by plans whose

formulas produce the results indicated.

Although the detailed analysis of our findings won't be available

for some time, we have some preliminary findings that you may find interesting.
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As expected, there is a high proportion of workers who participate in plans

that do not pay any benefits to short-term employees. In all, more than

two-fifths of the plan participants are in plans that do not pay any

benefits toworkers with ten or fewer years of service. The statistics range

from 78 percent in the mining industries and about 60 percent in the contract

construction, transportation, communication, and public utility industries,

to 21 percent in the finance, insurance, and real estate industries. The

high proportion of finance, insurance, and real estate workers who participate

in plans that do pay some benefits to short term workers undoubtedly reflects

the high prevalence of immediate full vesting in insurance industry plans -

the only industry where any important proportion of workers are in plans

providing for the full vesting of all benefits as soon as they accrue.

We also found, as indicated in table 3, that'about 1 percent of

the covered workers are in plans that do not provide any benefits to

some workers even after 30 years of employment. In some cases this results

from the impact of preparticipation requirements, participatory service

requirements, or both. In the dominant number of cases, however, this is

because pension credit is only given for earnings above a specified earnings
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level usually that subject to social security or railroad retirement taxes.

Only those workers covered by single-employer plans are in plans

that deny benefits to long service workers. Oddly enough this is particu-

larly true in those plans that require employees to contribute toward their

pension. Of course, these plans do not require employees to make any

contributions for earnings not creditable toward a pension. Industrially,

transportation workers, principally railroad office and management personnel,

are more likely to be in such plans than are workers in other industries.

Nevertheless, plans covering a proportionately few workers in the manufac-

turing, trade, and the finance, insurance and real estate industries have

such provisions.

The results of the application of the $4,800 career earning

assumptions over 10, 15, 20, 25, and 30 yeaV service periods are indicated

in table 4. These data show that even after 30 years of service private

pensions provide retirees, whose service-earnings are like those simulated

by the curves, with an average benefit equal to less than 25 percent of their

final years earnings. Combined with his social security benefit, however,

the-income replacement ratio rises to 37 percent for workers on the ten-year
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curve and to about 43 percent for workers on the 30-year curve.

The data show that there is a high degree of equality in the

payout by private plans for workers with 30 years of service with their

pensioning firm. The greatest degree of equality, or similarity in benefit

levels, is found among noncontributory single employer plans. Industrially,

the greatest uniformity in payouts is made by communication and public utility

industry plans. At tl 10-year service-earnings level, the greatest degree

of equality in private plan payouts is found in the finance, insurance, and

real estate industries--where, as noted before, there is a greater probability

of a worker receiving a pension after short periods of employment than exists

in other industries.

The relationship which exists between the worker's retirement

income, considering first only his pension and social security and secondly

his family retirement income which includes a one-half social security

benefit for his wife, and the budget requirements for an urban retired couple

are also shown in table 4. The data show that on the average workers with

less than 20 years of service with the firm from which they draw a pension,

receive a pension benefit which even when combined with social security is
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insufficient to maintain a lower budget standard as indicated by the BLS

budget estimates. If their wives are eligible for a one-half social

security benefit, however, the data indicate that they will have sufficient

funds with which to maintain a lower budget standard with some money left

over.

It is significant, however, that even when social security benefits

are considered in computing workers retirement income, the retirement

income of all or virtually all of the workers on the ten-year curve, as

shown in table 3, will be insufficient to provide a lower budget standard

of living. The data also reveal that about 30 percent of the 25-year workers,

and proportionately more of the workers with fewer years of total service

with their pensioning firm, will receive a retirement benefit which when

combined with social security is still insufficient to maintain a lower

budget standard. Moreover, for many of these workers the addition of a

spouse's social security benefit will still leave them short of a minimumly

adequate budgetary standard.

On the average, the 25 and 30 year worker's private plan benefits,

in conjunction with social security, are sufficient to maintain lower budget
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standards without further supplementation. Moreover, the 30-year worker's

Etirement income, when augmented by a one-half benefit for his spouse, is

sufficient for them to maintain an intermediate standard of living.

These findings indicate that many of America's lower earnings

workers, and even many of those who are fortunate enough to receive a private

pension, will live out their retirement years just slightly over the poverty

line. This strongly suggests a need, though not the method, to improve the

retirement income picture for these lower earnings workers. The need for

such improvement, becomes especially obvious when we recognize that about

two-thirds of the employed private nonagricultural work force is not now

covered by private pension plans. 8/

The title of this paper indicates that the development of the

technique I have been describing is only in its beginning state. Actually

we have traveled fairly far toward designing a completed summarization

technique. However, we have yet to tackle the really knotty problems of

incorporating the entire retirement program of firms whose programs, for

example, consist of both pension and profit sharing retirement plans. Recent

8/ Davis and Strasser, Op. cit.
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studies by the Profit Sharing Research Foundation and the Council of Profit

Sharing Industries 9/ reveal that important numbers of workers are covered

under both types of retirement plans. Since the benefit provided by either

type of plan, where both exist, will undoubtedly be lower than if only one

existed--and since they are alternative approaches to the same end--it is

important for us to learn how, and then to meld them into a cohesive unit

for purposes of our analytical examination. Our new technique will simplify

the problem for us because we won't have to project profits into the future.

Nevertheless, as you can imagine, the problem is very difficult.

In future application of our technique, we expect to improve it

by designing our earnings growth curves in accordance wiLh the patterns

of growth in each industry. After all, the plan designers established each

plan within a socio-economic framework that took the real growth patterns

into consideration. The closer we can come to capturing within our

synthesizing process the framework in which the designers worked the more

accurate our results will be.

9/ See, for example, Metzger, B. L., Profit Sharing in Perspective, second
edition, Profit Sharing Research Foundation, Evanston, 1966 and "Annual Survey
of Employer P/S Contributions," Profit Sharing, September 1970. Also see, Gunnar
Engen, "A New Direction and Growth in Profit Sharing," Monthly Labor Review,
July 1967.
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The future application of the technique, of course, depends on

the availability of resources. Should they prove sufficient, we hope to

apply the technique to early retirement formulas, disability retirement

formulas, and survivorship benefits. The examination of both disability

retirement and survivorship will, of course, again force us to face up to

insurance and other alternatives to pensions that are available to plan

designers.
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Table 1. Annual Compound Growth Rates, 1939 to 1968, 1950 to 1968, 1958 to 1968: Wage and
Salary Earnings of Workers Over 14 years of Age, by Occupation and Sex.

1939 to 1968 1950 to 1968 1958 to 1968
Occupation

Men Women Men Women Men Women

Professional, technical and kindred---. 5.8 6.0 5.0| 5.1 4.6 4.7
Managers, officials and proprietors---- 5.4| 5.2 4.9 4.8 5.1 3.9
Clerical and kindred- -------- 5.5 4.9 4.6 3.6 4.4 2.8Sales-------- mmmmmm""" 6.2 4.2 4.7 3.3 5.4 2.6Craftsmen, foremen and kindred------- | 6.2 N/A 4.5 N/A 4.3 N/A
Operative's and kindred- - -----'---- 6.4 6.3 4.5 4.2 4.5 5.0Service workers, except private
household----------------------- 6.0 5.0 3.8 4.7 3.7 4.9Laborers, except farm and mine- | 6.2 N/A 4.2 N/A 4.5 N/A

N/A - Not available.

Source: U.S. Bureau of the Census
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Standarized earnings curves for workers whose career average earnings, during the specif ied years of
service, was $4.800 and S6.600
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Table 4.
Estimated Final Monthly Earnings, Pension Benefits and Retirement Income of Workers
Retiring after 10, 15, 20, 25, and 30 Years of Service with Career Average Earnings
of $4,800, Mid-1969

Final Worker's Family retirement
Years monthly Pension Benefit 1/

of service earnings Mean Median, Mean Median Mean Median

10-------.-$ 474 $ 27 $27 $177 $177 $252 $252
15mmmmmmmmmm 519 58 63 208 213 283 288
20mmmmmmm"mm 566 90 85 240 235 315 310
25"MmmmtM"Mm 615 115 111 265 261 340 336
30--------- 667 140 135 290 285 365 2/ 360 2/

Percent of final monthly earnings

10-MMMMMMMMM 100 5.7 5.7 37.3 37.3 - mm

15MMMM"W"mm 100 11.2 12.1 40.1 41.0 mm _m
20__-MMM__MM 100 15.9 15.0 42.4 41.5 _m -_
25Mm"MMMMMMm 100 18.7 18.0 43.1 42.4 m_mm

30Q___m _mmmmm 100 21.0 20.2 43.5 42.7 -as[

Relationship of Pension Benefits and Retirement Income to the Lower budget needs for
a Retired Couple in Urban Areas 3/

Budget Worker's Family retirement
Years need Pension Benefit Retirement income income 1/

of service (2,902 -12 Mean Mediean edan mean edan

ercent of bud et need

l0________m $242 11.2 11.2 73.1 73.1 104.1 104.1
15_MMMMmm_ 242 24.0 26.0 86.0 88.0 116.9 119.0
20_M Mwmmmm 242 37.2 35.1 99.2 97.1 130.2 128.1
25t"MOMMMM 242 47.5 45.9 109.5 107.9 140.5 138.8
30-_______ 242 57.9 55.8 119.8 117.8 150.82 148.8 2/

1/ Assuming that the wife received a social security benefit equal to one-half
that of her husband.

2/ This is sufficient for the retired couple to maintain an intermediate budget
($4,192 -12 = $349.33 monthly).

3/ Based on Spring 1969 cost estimates by the BLS of three budgets for an urban
retired couple.

GP O 90 3.268


