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Issue Number 37

July 1993

A publication of External Affairs — Policyholder and Institutional Research

Planning for Retirement: Using Income Replacement
Ratios in Setting Retirement iIncome Objectives

In this issue of Research Dialogues,
we present an article on the subject of re-
tirement income replacement vatins by
Bruce A. Pulmer. Ph.D.. professor of
risk meanagement and insurance. Geor-
cta State University. Based on Professor
Salmer’s extensive work in this area. the
artecle describes o method of determining
J vetirement income veplacement ratin
designed o maintan the salary-hased
prevetuvement standard of living. The
veplacement ratio analysis can be wied
by ollege and university fucnlny, statf.
andd administrators 11 assessing pension
plan objectives. and by individuals in
thetr financal planning for vetirement.

Introduction

duca-ors, like most other American

workers, want to achieve a finan-
crally secure recirement. The tirst step
in accarning chis goal is to establish
appropriate retirement ncome objec-
aves. Today, income replacement racios
are the most common approach to set-
ting realistic recirement income targets.

The relatively recent focus on in-
come replacement tand income
replacement ratios) began wich the
1981 release of a report by the Presi-
dent’s Commussion on Pension Policy
(PCPP).Y The PCPP, tormed duning
President Jimmy Carter’s administra-
tion, addressed several public policy
mactters pertaining to retirement-relac-
ed 1ssues, including the determination
of appropriate income replacement
ratios.

Heightened interest 1in the income re-
placement issue occurred in 198G with
the passage of the Tax Reform Act (TRA

'86), which incorporated several impor-
tant changes in the federal income tax
laws affecting individuals, The most no-
table changes, in terms of their effects on
income replacement ratios, were reduc-
cions both in the number ot income tax
brackets and in che overall marginal tax
races.

The enacement of TRA 86 and subse-
quent legislation created a need tor new
and continuing research on income re-
placement racios and related retirement
income issues. To till chis gap. the
Alexander and Alexander Consulting
Group and the Center for Risk Manage-
ment and Insurance Research, Georgia
State University, teamed togesher co ini-
tiace ongoing research, now known as the
RETIRE Project.” The latest report of the
RETIRE Project was released recently.’
Earlier reports were released in 1988 and

19t

The cornerstone of the RETIRE Proy-
eet's research on income replacement is

the US. government’s annual Consumer

Expenditure Survey.” These data are used
to estimate individual savings and cer-
tain other expenditure variables chac are
incorporated into the RETIRE Project’s
income replacement formulas. Federal
and state income taxes. together wich
Social Security (FICA) taxes, are also in-
cluded in the formulas for determining
income replacement ratios.

A Definition of Income Replacement

Potentially, income replacement and
income replacement ratios can be de-
fined in one of several ways. The mea-
sure that has received the most
widespread acceptance today is designed

to achieve full income replacement through
allowing individuals and their families
to continue their preretirement stan-
dard of living into their recirement
years. lts retirement income objectives
reflece the belief chac most individuals
wish to avoid having to adjust toa lower
standard ot living even when a lower
standard may permit them to maintain
& comfrtable lite-style.

The RETIRE Project uses the fol-
lowing definition of income replace-
ment in calculating replacement racios®™:

» Preretirement gross salary

Minus » Preretirement income taxes
and FICA taxes

Minus » Prerecirement savings

Minus » Work-related expenses

Plus Minus  » Changes in age-
related expenditures

Plus » Postretirement
income taxes
Equals » Replacement income

needed to maintain same
standard of living
Mathematically, the income replace-
menc ratio formula can be writcen as foi-
lows:

Replacement ratio =
PrRGP - PrRY - PrRS - WRE +/- NCASE + PoRT
PrRGP

where
PrRGP . Preretirement gross pay
PrRT = Preretirement taxes
PrRS - Preretirement savings
PoRT Postretirement taxes
WRE Work-related expenses
NCASE  Net change in age-

related expenditures
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Prereticement gross pay (PrRGP)
represents the individual's earnings in
the yvear immediatelv preceding the
date ot rearement. Preretirement taxes
(PrRTY include boch tederal and stace
income taxes and Social Securiey
(FICA) txes. PoRT include federal and
state income taxes buc exclude FICA
taxes, since it 1s assumed that che per-
son 1s tully retired. PrRS represent sav-
tngs amounts thac are not replaced at
retarement. Work-related expenses
«WRE) include 1tems such as commut-
ing costs, special clothing, union and
protessional dues, and other expenses
that are higher ror working individuals.
Changes 1n age-related expenditures
(NCASE) include changes in healch
vare costs, housing coses, education
vosts, and other expendicure categories
where the consumption patterns may
Jditter sigmiticanely between a working
status and a retred stacus.” Colleceive-
Iy, changes 1o the selecred age-related
expenditures could eicher 1ncrease or
decrease after reairement.

The replacement ratio formula ac-
remprs to measure the amount of 1n-
come needed during retirement (e,
the numerator) as a percentage of prere-
urement gross pay (PrRGPY. The sum
of the variables 1n the numerator repre-
sents the amount of income needed in
retirement to maintain che individual's
same standard of living when taking
inro consideration reductions 1 income
taxes and Social Security taxes, the elim-

“1nation of the need for turther savings tor

rearement, reductions 1 work-related
expenditures, and changes 1o age-relat-
ed expenditure varables.

Current Income
Repiacement Ratios

The most recent RETIRE Project
Report bases 1ts tindings on 1993
FICA tax rates and tederal income tax
provistons and the 1990 Comvumer Ex-
ponditure Swrrey data, Survey data for
1991 and later had not been released
tor public use when the underlying re-
search was conducred tor the 1993

RETIRE Project Report.

Socle ndrrednal Table 1 contains the
line-by-hine caleulutions of income re-
placement ratios tor a single individual

retring at age 63 in 1993, Income re-
placement ratios are computed for ten
separate levels of prerecirement salary
ti.c.. final-year salary), ranging from
$15.000 to $90.000.”

The tollowing discussion focuses
on Lines 12, 13, and 14 of Table 1.
These lines display the gross income
replacement ratios, Social Security
replacement ratios, and zer income
replacement ratios, respectivzly. Gross
income replacement racios represent che
aggregate percentage of preretirement
salary necded at the momenc of retire-
ment to maintain the individual's cur-
rent standard of living into the retire-
meni period. Social Security replacement
ratios are determined by dividing che
retiree’s estimated annual Sncial Securicy
beneties by his or her preretirement
salary.”” Net income replacement racios
are denved by suberacting the Social Se-
curiey replacement racio trom che gross
income replacemenc racio. In essence,
the net income replacement ratio rep-
resencs che shorcfall in needed income
at retrrement that must be met from an
employer-sponsored recirement plan or
from the individual'’s savings. invest-
Menes program.

It 1s interesting to examine the pac-
tern of gross income replacement ratios
on Line 12—Tuble 1. The ratios de-
crease from the $15.000 salary level
through the 310,000 level and then in-
crease over the remaining range ot pre-
reurement salaries. This pattern is de-
picted in Figure 1.

Because income replacement ratios
were not denved tor single individuals
in either the 1988 or cthe 1991 RETIRE
Project studies, compansons wich carli-
er findings cannot be made in a com-
pletely consistent fashion. However, the
tlattened u-shaped pattern of income re-
placement ratios observed here for sin-
gle individuals is farrly consistent with
similar results for married couples in the
1988 study, but somewhat inconsistent
with the income replacement results for
married couples in the 1991 RETIRE
Project Report. Prior to the release of
the findings of the 1988 RETIRE Proj-
ect, 1t was commonly believed that in-
come replacement ratios decreased con-
unuously over the range ot increasing

salaries. As described more tully in a
later section, the savings variable (Line
G6—Table 1) plays a major role in both
the absolute size of income replacement
ratios and the shape of the replacement
rario curve,

The decreasing pactern of Social Se-
curity replacement ratios (Line 13—
Table 1. and Figure 1) is simply a re-
tlection of the underlying nature of the
Social Security program. As is widely
recognized, Social Security's benetic for-
mula is designed to favor lower-income
individuals by providing them with
higher income replacement ratios. This
pattern of Social Security replacement
ratios also explains the pattern of in-
creasing net income replacement ratios

as prerecirement salaries increase (Line
1-t—Table 1).

From a retirement planning perspec-
rive, 1t can be argued that che greatest
imporzance should be attached to che
net income replacement ratios. Howev-
er, emplovees of educational institutions
not covered by Social Security (and who
otherwise are not eligible for Social Se-
curity retirement benefics) should base
their retirement income objectives on
the gross income replacement ratios
{Line 12—Table 1). Furcher, 1n this
case, the gross income replacement tar-
gees should be somewhac higher at
lower salary levels than the racios de-
picted in Tables 1 and 2.1

Marrred Couple The only consumer
unit contiguration assumed in both the
1988 and the 1991 RETIRE Project
studies consisted of a married couple
wich one wage carner. It was furcher as-
sumed that the breadwinner retires ac
age 09 and has a spouse who is three
vears younger. In comparison wich the
earlier single individual seenario, mar-
ried couples (1) pay lower preretirement
and postretirement tederal and stare in-
come taxes and (2) receive higher Social
Security benefits. These differences are
retlected in the income replacement
ratio calculations shown in Table 2,

The gross income replacement ratios
(Line 12—Tuble 2) are higher tor lower
salaries tup through $50,000) and shighe-
Iy lower tor higher salaries. in relation to
the ratios tor single individuals, When
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soceed, the gross mcome replacenient
rarios depier a facrened u-shaped part-
rern Gsee Fieure 29 whose shape 1s con-

sistent with the meome replacement
ratio pattern observed carlier under the
single individual scenario.

Social Securiey benefies (Line 13—
Table 2, and Figure 2) are 3725 percent
higher tor married couples. retlecting
the exera Social Security amount
payable to a 62-year-old spouse based
on the carnings history of the bread-
winner. As a resule, net income replace-
ment ratios (Line 14) are considerably
smaller tor married couples. particular-
Iy at lower preretirement salarics.

Savings Rates and Their
Effect on Replacement Ratios

The savings variable exerts great in-
tluence on the size of gross 1ncome re-
placement ratios.!= In addition, the
“arcular” relationship between savings
and replacement ratos suggests that
care should be exercised 1n the interpre-
tation ot a particular see of income re-
placement ratios. “Circulariey™ in this
case means that as preretirement sav-
ings decrease, preretirement consump-
tion mcreases and derived gross income
replacement ratios become larger,
thereby creaning a need tor additonal
savings: similatly, as savings increase to
mect a higher replacement ratio, prere-
trement consumption decreases, and
derived gross income replacement ra-
tios become smaller, creating a lesser
need tor savings.

Table 3 contains the savings rares
derved 1 the 1988, 1991, and 1993
studies. Tois evident thar savings races
computed in the 1991 study are con-
siderably smaller ac lower and muddie
levels of preretirement salaries, in
comparison with the savings rates cal-
culated in the 1988 scudy. The 1993
RETIRE Project shows a considerable
reduction in savings races at che highese
salary levels examined. The overall de-
cline in savings races measured 0 the
RETIRE Project is consistent with
other studies indicating significant de-
lines in individual savings in the Unie-
d Staees.

At salary levels chrough $10.000,
the 1993 RETIRE Project gross in-

Table 3

Comparison of Savings Rates*
in 1988, 1991, and 1993 Studies
Ages 50-64

Preretirement Salary 1988 Study 1991 Study 1993 Study
$15.000 Ro L -0.8% 2.7
320.000 (.27 a1 2.8%
$25.000 8.0/ [ 5.20%
330,000 9v.37% 1.97% 3.57%
510,000 10,577 3.8% 1.207
350.000 1.7 5.8% 4.0
360,000 12,37 T 9.7
370,000 w¥ 10.07 6.1
$80.000 13.07% 12.07% (.8
390,000 ¥ 14477 T

* As a percentage of after-tax income
<* Salary level not exanuined

come replacement ratios (Line 12—
Table 2) are generally higher than the
comparable ratios in the 1988 study
bue lower than the ratios derived in
the 1991 study. Because of signifi-
cantly reduced savings races, together
with changes in taxes and work- and
age-related expenditures, the 1993
gross replacement ratios wr $50.000
and above are higher than the racios
derived in both the 1988 and the
1991 studies. In tact. at the highese
fevels of preretirement salaries exam-
ined, the 1993 gross mcome replace-
ment ratios are substanually greater
than the ranios calculated 1in the earli-
er studies.

Effects of Taxing 85 Percent
of Social Security Benefits

The Clinton administration has
proposed taxing up to 85 percent of
Social Security benetits tor higher-
income retirees. Currently, no more
than 30 percent of Social Securicy
benetits is taxed. Under both current
and proposed legislation, Social Secu-
rity benefits are not subject o tederal
income tax if the aggregate of one-
half of the Social Security benctits to-
rether with "modified adjusted gross
income” is below a threshold amount
(825.000 for individuals, $32,000 for
married couples).t

The calculations of gross income
replacement racios 10 Tables 1 and 2
are based on the current tederal in-
come tax treacment of Social Seeurtey

benenies. The 1993 RETIRE Project.
however, also examined the cftects
of the Clinton proposal on income
replacement ratios. The findings
indicate that increasing the taxable
portion of Social Security benctits
trom 50 percent to 85 percent causes a
corresponding increase in gross in-
come replacement ratios of 3.5 to 4.1
percentage points for single individu-
als at preretirement salary levels of
$60.000 and above. For married cou-
ples. increases of 2.8 to 4.7 percentage
points are observed tor preretirement
salaries of $70,000 and above. At
lower prerctirement salaries, no
change or litte change occurred in
gross income replacement ratios be-
cause the dollar amounts of available
exempuions and deductions (for in-
come tax purposes) substantially re-
duced. or eliminated, the portion of
Social Security benefits chat was taxed.

Conclusion: The Use of
income Replacement Ratios

The rescarch findings contained in
Tables | and 2 indicate that individu-
als:couples retiring in 1993 need ap-
proximately 69 percent to 82 percent
of final-vear salary (adjusted ftor
postretirement inflation) to sustain
their preretirement standard of living
into their renirement years. After ac-
counting for estimated Social Security
benetits, additional retirement income
needs range from approximately 26
percent to 66 percent of final-year
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salary for single individuals and approx-
imacely 12 percent to 60 percent of pre-
retirement salary for married couples.
based on the assumptions used in the
1993 RETIRE Project Report.

Gross and net income replacement
ravios provide valuable guidelines when
used as management and financial plan-
ning tools in che larger concext of retire-
ment income planning. They provide
emplovers with useful benchmarks in
seteing their contribution rates and ben-
etic tormulas, They are also of consider-
able value to individuals interested in
establishing cheir own retirement in-
come objectives. However, several criti-
cal issues remain thac may limic the
averall ettectiveness of these ratios as
measures of needed retirement income.

First. the income replacement ratios
presented here should be used simply as
puides for individuals in establishing
their own retirement income objectives.
The RETIRE Project’s findings are
based on wrerage savings, expenditures,
and income taxes of subsamples ot con-
sumers from whom data are collected in
the Cunsumer Expenditure Surtey. Conse-
quencly. the calculared income replace-
ment ratios themselves represent «zer-
ges. and should not be viewed as che
exact amount of retirement ir-ome
needed by any specific individual. Thus,
while published income replacernent ra-
tios are guidelines, cheir availabilicy
should not be viewed by individuals as
¢liminatng the need to make replace-
ment racto calculations based on their
own specific savings and expenditure
behavior. Worksheets tor calculating 1n-
dividualized income replacement ratios
are available from several public sources.

Second, because of the circular rela-
tionship between preretirement savings
and income replacement ratios and the
variability 1n chese racios observed over
ume (as described earlier), it is recom-
mended that retirement income objec-

tives not be established on the basis of

income replacement ratios calculated
with respect o any single year. Rather,
it is important to develop income re-
placement targets based on replacement
ratio research conducted over a multi-
vear period. [n addition, 1t must be rec-
ognized that because income replace-

ment ratios are partly a tuncoion ot

taxes. calculated ratios will be likely o
change anv time there is a signiticant
change in FICA taxes or tederal or state
(and local) income tax laws.

Third. postretirement intlacion is not
tactored into the income replacement
ratios provided here. Instead, these ra-
tios represent estimates of the percent-
ages of final-year salaries thac are needed
during the first year of retirement. To
maintain the same sto. dard of living
during subsequent years of retirement,
the retirement income amounts must be
adjusted to compensate for any increases
in the cost of living.

Finally, the net income replacement
ratios displayed on Line 1.4 of Tables |
and 2 assume chac anticipated Social Se-
cunity benefies (Line 13) will be avail-
able when the worker retires. In
essence, it is assumed that the Social Se-
curity program will remain tinancially
solvent and thac it will not be trans-
tormed into a welfare program where
only low-income retirees and their ben-
eficiaries are c¢ligible for retirernent
benerics. If ic is perceived that Social Se-
curity retirement benefits will not be
available in the future (for whatever
reason). or payable only ac significancly
reduced levels, then retirement plan-
ning decisions should tocus on gross in-
come replacement ratios, in licu of net
replacement ratios, in establishing re-
tirement income objectives.
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Thus formula wnores changes 1n work-related ex-
penses (W RE) and age-related expenditures
(NCASE) and simply considers savings (PrRS)
Jand ditferences between prererirement and postre-
urement taxes (PrRT and PoRT.

" Preretirement savings (PrRS) are measured by ex-
amining the savings behavior of a gtoup of con-
sumer urits whose “reference person” (i.e., head of
houschold) (a) is working and (b) is berween the
ages of 50 and (4. Other preretirement expendi-
ture behavior 1s measured 1n a simular fashion.
Pustretirement expenditure behavior is measured
through the examination of Consumer Expendture
Surtey data of consumer units where the “reference
person” () 1s reared and (b) is berween the ages of
o0 and 7-f. Untortunately, the consumer expendi-
ture data do not permit the calculation of income
replacement ratior under the more-preferred lon-
witudinal approach where expenditure and savings
patterns of specitic individuals and families are
monttored over an extended peniod of nme, in-
Juding periods of retirement as well as active par-
ticipation 1n the labor torce.

“In the tabular presentations of the income replace-
ment rato calculations. WRE and NCASE have
Ixwen combined 1nto a singular varable. This was
necessary because some of the individual expense
categories n the Cunsumer Expenduure Surrey data
do not permit the separation of the expenditures
in terms of whether they are work rela.d or age
related.

" Consumers wich 1ncomes: 1n excess of $3100.000
are “top coded” at 3100000 1n the Consumer Ex-
penditnre Surtey. Consequently. the RETIRE Proi-
ect makes no dtcempt to denve income replace-
ment racios tor individuals and ramilies wich
icomes of $T00.00U0 or above.

198acial Security benetits are estimated by assuming
that the indvidual’s wages grew at an annual rate
equal to the increase 1 national average wages.

"' The basis for this statement 1s that the RETIRE
Project assumes that all retirement income comes
either trom a tax-deterred retirement plan or from
soctal Security benetits. It 1s further assumed chat
the ncome trom the retrement plan s fully tax-
able. and the Social Secunity benefies at lower
salary levels will not be taxable.

13 The RETIRE Project detines “savings™ to include
1) net acqursition of stcocks and bonds: (2) net in-
vestment 10 farm or business: (3) net change
in savings and checking accounts: () net
change 1n money owed the consumer unit,
15) net « sange 10 LS. savings bond holdings:
16} contributions to retirement plans: and
) hfe insurance surrender proceeds. Admic-
tedly, this 15 not a perfect measure of savings: 1n-
deed, a perfect measure may not even exist! This
particular defimtion 1s selected because data on
these seven 1tems are included 1n the Consumer
Expondiuuere Sunvy. Alchough somewhae imited
10 value as a measure of absolute savings, thus defi-
nition of savings can still be of substantial use as a
wlatste measure of savings to depict changes in
savings rates that occur over time.

V4 Far an extensive treatment of the tederal income
taxation of Social Security benetits, see, tor exam -
ple, Burton T. Beam, Jr., and John ). McFadden.
Emplove Benetats. 3rd ed. (Clucago. Dearborn Fie
nancial Publishiog, Inc., 1992), 52
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