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_____Defined Contribution Plans:
___Enhancing or Replacing Defined __
Benefit Plan Assets?

ISSUES SURROUNDING DEFINED CONTRIBUTION GROWTH

The impressive growth of the defined benefit system over the past 35
years and its promised continued growth for the foreseeable future is
a testament to the time it takes for a government shock—in this case,
restructuring of the tax system—to take its full toll on equilibrium. It
is also a testament to the phenomenal popularlly oI' thn defined benefit
pension plan form: plans paying i i age
which are proportional to final wage [and wbs’tamlally inflation in-
dexed during retirement), Defined benefit plans have formed the cor-
nerstone of the private pension system in the United States since its
inception; and, even now, approximately 80 percent of all pension plan
peruclpnnu are solely or primarily covered by these types of plans,
fing the domi of the defined benefit form, there

has been an impressive parallel growth in defined contribution plans,
Rather than promising wage-indexed annuities at retirement, defined
contribution plans are much like tax-exempt savings accounts. Contri-
butions are made by the firm into these each year; the
usually hold diversified portfolios managed by the plan fiduciary (though
they are sometimes concentrated in the firm's own stock). Once vested,
workers own the value of the account (even if they leave] and usually
take the lump sum value of the account upon retirement.

While the majority of this growth has been concentrated in sec-
ondary plans—thal is, second plans to primary defined benelil plans—

about ul defined k
surround these data. Are defined contribution-only plans—that is, de-
fined L plans not panied by defined benefit plans—




DEFINED CONTRIBUTION PLANS | 8T
The copyright for “Pensions, Economics & Public Policy”
by R. Ippolito is held by The McGraw-Hill Companies, Inc.
TABLE 8-1 Establishment of Dafined Contribution Plans

Pereant New Plans
thal Are Dafined
Coninibution
(Parcent x 100)
Purcent 1981
Al

Peniod of Plan oc Established
Establishmont Fians Primary Socondary (Pereant = 100)
Friot to 1960 353 164 188 a3
1960-1967 a0 126 a4
19681974 529 4z 3.7
19751981 78 189 589

1000
Al dats are waighiod by plan participants in 1981, mm-mm-mmum

rom the Form o by
mdwﬁh\ta-ﬂmn:u‘amnhmmwnwa

1. .. Fom S000-C's are not included in ihe data)

replacing defined benefit plans as the primary plan? And are defined
contribution secondary plans slowly reducing the benefits of primary
defined benefit plans, perhaps ultimately to replace them after a long
adjustment process?

These questions are important for the purpose of projecting the size
and character of the private pension system. If defined contribution
growth is supplemental to defined benefit growth, the asset projections
made in Chapter 5 are considerable underestimates of the size of the
system in the year 2000. If defined contribution growth is largely a
reflection of substitution for defined plans, projections of defined con-
tribution growth on top of defined benefit growth will lead to consid-
erable double-counting of asset growth,

The data shown in Table 6-1 d the basic of
defined contribution growth. The date is a composite recreation of the
establishment pattern of defined contribution plans, drawn from a cross
section of pension plans for the year 1981, That is, the establishment
date of all plans existing in 1981 is reported; so is the number of par-
ticipants. By arraying these plans in order of date of establishment, &
pseudo time series of plan creation can be mmlrnctnd For the purpose
of this ise, plans are weighted by f iy in the plan in 1981,

By arraying the data in this way, it is possible to create a measure
of the frequency of defined benefit creation over time. For example, in
Table 6-1 the data show that 35.3 percent of all plans (weighted by
participants) crested prior to 1960 were defined contribution. The same
rate of establishment was maintained over the period 1960-1967 (36.0
percent). But fully 52.9 percent of participants in plans created during
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the period 19681974 were enrolled in defined jon plans; 7.8
percent of participants in plans created after ERISA were enrolled in
defined contribution plans.

Clearly, new plan formation has been dominated by defined con-
tribution plans over the last 15-year period. This pattern, however, is
somewhat misleading because most large firms in 1981 had established
their pension plans prior to 1968. That is, in the last column of the
table, it is shown that plans accounting for 48.3 percent of all 1981
participants were formed prior to 1960. Only 17 percent of 1981 par-
ticipants were in plans created after 1975. Thus, the highest frequency
of defined contribution creation was affiliated with generally smaller
firms. Moreover, if small firms are more likely to turn over than large
firms and also have a higher likelihood of defined contribution for-
mation, any pseudo time series of the type created here will show an
apparent shift toward defined contribution plans over time. Neverthe-
less, by 1981, fully 18 percent of all participants were in defined con-
tributions only plm (DC-only) and 33 percent of all purtlctpanls had

a defined v plans (DC.

ARE DEFINED CONTRIBUTION PLANS DISPLACING
DEFINED BENEFIT GROWTH?

The data described above can be used to mount a prima facie case that
defined contribution plans are the dominant plans of the future, and
that the growth evinced in the table impllns the u!tlmle duwnfall of
defined benefit plans. Reports of wid ter
the enactment of ERISA in 1974 provided the basis for some initial
apecu!aﬂon on this point. The recent rash uf volunlary sufﬁciml ter-
Mled inati for
by defined contribution plans, have reinforced this presumption. In this
section, the data that surround the termination issue and the theory
that lies behmd the presumed superiority of defined benefit plans are
and di d.Itis luded that while defined contribution
plans indeed have emerged as important features in the private pension
system, there is no compelling evidence that they will replace defined
benefit plans as the premier feature of the system.

A Closer Look at Cs tional Terminati Isth

It is most natural to discuss the increase in terminations over the past
lll years in mo pnm This is because most poIJ.r.yI discussions of ter-
are i into ERISA bl and, of
late, “terminations for reversion.”
of Consider the popular view that the enactment
of ERISA through its regulatory cost impact has encouraged termina-
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TABLE 6-2 Defined Benelit Plan Terminations 19501084

n 2] a i = i -
Tormenatons:
Purcent of Cowared Parcont of Covared
Mumber of Avocage  Workers Affected  Number of Avevage  Wockers
Puans per Pian per Yoar Prans per
Yoar Year Sire (Pavcant x 1000 Visar Sire (Pavcend x 100
1850-1654 96 55 o4 — - —
1955-1858 199 55 09 aE02 143 .20
1960-1064 338 52 08 5502 96 260
1965-1968 522 a7 A0 11,299 73 330
1B70-1074 1,706 36 20 27476 35 330
19751978 5,140 23 a6 10,509 102 280
1960-1964 5175 48 T4 23239 80 510

Actusi data for the four years 19801983 are averaged 10 progect S 1604 axperience.
EFISA

BouACE: Hary Anseciaton. Pro- us
Dopartmend f Labor, 1979, ina Panson Benets Gussanty Comonaton, Analysis of Single Employer
Defined Banafil Plan Terminations, arrusl

tions of defined benefit plans. The rationale for this expectation is
discussed in a subsequent section. First, consider Internal Revenue
Service termination and qualification data that are often cited to support
this notion; in particular, note that the number of unweighted plans
terminating sharply increased after ERISA and the number of qualifi-
cations decreased. Some of these statistics are shown in Table 6-2.

It is important first to understand that not all terminations or plan
creations are recorded with the IRS; hence, the data are not intended
to represent fully accurate counts on the absolute level of such activity,
‘nor are the and qualification data equally di: 1 by omis-
sions. But most pension policy experts accept the accuracy of the data
to gauge overall trends in pension creations and terminations. With
this caveat in mind, the IRS data are now addressed for the purpose of
discerning apparent trends.

The 1) number of inating plans and new qualifying plans
during a series of five-year intervals are shown in columns 2 and 5 of
the table. Indeed, compared to the pre-ERISA period (1870-1874) the
number of plan terminations virtually tripled during the post-ERISA
period 1975-1978 (from 1,706 terminations to 5,140), and the number
of new qualifying plans fell by over 60 percent (27,176 qualifications
per year lo 10, 509] But zlnssr exnlni.nnljnn of the data suggests that
these

First, the d ic i in plan inati began prior to
ERISA. During the pre-ERISA pem!d 1970~ 39?4 the number of ter-
minations more than tripled d to the p year period

19651969, an dented during the post-war period. Sec-
ond, once the data are weighted (by participants), the ERISA impact
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falls by an order of magnifude. Column 3 presen dala escribing l]m

average plan size for column 4 d
rate: the p ge of the pensi vered work force affected by ter-
minatians, The post- ERiS!\ i ighted plan ination rate

was 80 percent higher than the 1970-1974 termination rate (.36 percent
per year versus .20 percent) bul not 200 percent higher as the un-
weighted data suggest. Moreover, the weighted rate of new qualifica-
tions (see column 7) fell by only 12 percent (from 3.3 percent to 2.9
percent], not 60 percent as suggested by the unweighted data.

Even if higher rates of terminations {lower rates of qualifications)
occurred during the post-ERISA period, other factors could have caused
the ion activity ind lent of ERISA. A premier candidate is
the dramatic reduction in stock market value during the early 1970s.
In Chapter 4, it was shown that the average funding ratio for defined
benefit plans fell precipitously from 1972 to 1974 —largely the result
of poor portfolio performance. It is easy to imagine some firms discov-
ering during Ihll pe'nod that Ihs cost of the deﬁned benefit plan (because

hlgh 1 by ions in assel market val-
jed their and reacted by h tract

Rng,ardlﬁss of the cause of the increase In the termination rate after
the enactment of ERISA, the absolute percentages involved are amnll
Prior to 18?0 pp ly .5 percent of p p were i
ina i each five-year period lipl bers in column 4
in the table by 5). After 1970 this rate increased dramatically but re-
mained below 2 percent. These numbers do not support the notion that

ad ic shift is in the popul of defined benefit plans
at least as a result of ERISA.
Termination for i The to inations during
the post-ERISA period has mnlinuv.-d but mu:.nl[y Ihe emphasis has
itched from ERISA-ind: for re-
version. That is, one way of imnrpmllng thmnm! da!.u is that ter-
minations occur because of the d ide of market p that

is, low funding ratios cause terminations, Yet they now appear to be
occurring on the upside as well! Terminations have reached historical
highs during the most recent five-year period, a parlnd marked by rel-
atively high funding ratios.* The rationale for ion has theref

switched: it is not necessarily attributable to fear of regulatory impact
nor to sudden (perhaps unexpected) contribution burdens attributable
to poor portfolio performance. Hather, it is seen as a means to access

'Consider Table 4-2; real funding rasios fell from B6 parcent to 53 parcent from 1972
Io 1974,

#The last accurate snapshol avaliable is lor 1881, The economic lunding ratio in thal
year was 77 (see Table 4-2). Marked indexos have improved markedly during the interval
1981-1984.
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TABLE 6-3 FBGC Terninatons by Type

Plan and Farticipants
Sponsor Status Plans  fin Thousands)
Sufticont terminations.
fumna 1126 429
Faiiod firma 360 1!
Total 1.486 530
Insufficiant terminations
Oingeing firms B4 ar
Failed fems nz B
Total 176 132
Grand Total 1,662 662

soumce: PROC Cam Procossing Tape. Dats based on lirminaSons cccurmng betwsen 1979 and
k- 1983, Numbers summarize teminalions of plans with af kst 100 parcpsnts.

so-called excess assets in the pension plan. In terms of the earlier dis-
cussion about the true nature of pension liabilities (see Chapter 3), the
excess is simply the difference between pension assets and terminated
pension liabilities,
firms find it optimal to access these funds, a lagged impact of
ERISA could now be showing in Illa data because hmdqu ratios (in a
sense) have i kedly owing to improved stock
market performance (relative to the early and mid-1970s) and higher
nominal interest rates (compare terminated funding ratios in 1978 and
1981 in Table 4-2). The IRS termination data in Table -2 show that
over the most recent five-year interval, the termination rate has doubled
again from the historical highs of the post-ERISA period, What is dif-
ferent about the data in this period is that the qualification rate is also

kedly higher, that inations are either attributable 1o
failed firms being replaced by new firms with new plans, or that firms
are terminating old defined benefit plans, (DB plans), recreating new
DB plans in their place. Fortunately, better data are available from 1979
onward from the Pension Benefit Guaranty Corporation (PBGC), which
permits a closer examination of the latest termination concern.,

Table 6-3 presents the distribution of terminations from 1979
through mid-1983 of large pension plans with 100 or more participants,
obtained from the PEGC Case Processing System Tape.” “Sufficient ter-
minations"” require no PBGC transfer; “insufficient terminations™ re-
quire at least some PBGC transfer, The number of participants affected
by i in these ies is also shown. The data show that

The temminated plans with 100 or mome participants account for 65 porcent of partici-
pants in ferminated plans.
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TABLE 6-4 Pension Plan Terminations by Year
Pariicipants in Terminated Plans

Yoar of Sufficient Insufficient
i fin

1878 kol 19

1880 4 34

1981 &7 43

1682 151 42

Total 320 T8

64 percent of participants in terminated plans were in ongoing firms
that had “sufficient” plans.

The trends in termination of “sufficient” and "insufficient™ large
plans of ongoing firms processed by PBGC since 1978 are shown in
“Table 6-4. What is noteworthy is that the numbers show a strong up-
ward trend. But the termination growth is far greater in “sufficient”
plans. For example, in 1979 only 39,000 participants were in terminated
sufficient plans with at least 100 participants; in 1982, 151,000 partic-
ipants were affected.

For comparison, consider the termination history in failed firms.
While some upward trend is also evident, it is far less impressive. In
1979 and 1982, the numbers of participants in failed firms were 19.000
and 42,000. Thus, over the three-year period, partici in t
tions in failed firms in 1982 were somewhat more than double those
in 1979; participants in terminations of sufficient plans for ongoing
firms in 1982 were almost quadruple those in 1979: voluntary termi-
nations for ongoing firms were increasing at a much faster rate than
involuntary terminations in failed firms.

Aoconiins to the statistics in the FBGC u'ala base, 47 percent of the

were in suffici i plans whose sponsor in-
Inn:lad to establish a new plan (usually defined contribution or profit
sharing) in its place {see Table 6-5).* An unknown portion of the re-
maining 53 percent of participants who did not receive a new plan or
for whom information was not available may have already been :uvamd
by a second plan. It is not known whether, in the case of p p
receiving a new plan, the new plan was as generous as Iha old, or in
the case of participants already covered by a second plan, the second
plan was enhanced as a result of the termination.

In short, there appears to be a strong indication that the number of
sufficient plan terminations is increasing, perhaps being replaced by

“if the number of erminated plans for which no information is available on successor
plan status were axcluded from the base, the percentage of paricipants ghven a new plan
Incroases 1o 71 panoent.
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TABLE 6—5 New Plan Formation after Terminasion in Ongoing Firma.

Type of Participants
New Plan (Parcont = 100)
No now plans 20
Unknawn 33
New plans adopted 1

DE-plan

DC-plan 7

Unsknawn 19 a7
Total 100

sounce: Son Table 6-2

defined contribution plans. Again, however, a relatively small number
of participants are affected. The numbers in Table 6-4 suggest that
fewer than 1 percent of all participants in defined benefit pension plans
in the United States were affected by sufficient terminations during the
four-year period 1079-1982,
The story told by either IRS or PBGC termination data is the same,
i have been hi since 1970, but the num-
bers of participants affected are relatively small. This is not to say that
the post-1970 termination experience does not warrant study and con-
tinued monitoring, But at the same time, the data do not warrant a
conclusion that defined benefit plnns. as a whole, are experiencing a

basic ing. But final conclusions cannot be based on these data
alune m clsefor healthy defi nud 'beneﬁt growth unbe built by appeel
and of maore pop

pansinn plan data.

Theoretical Considerations

Attributes of DB plans. The dominance of defined benefit plans
(DB plans) did not emerge by accident. To people who believe in the
efficiency of competition in markets, the pervasive adoption of defined
benefit plan varieties signals their superior economic traits over defined
contribution plans. If they were not superior, they would not have
evolved as the premier form of pension plan. Two of these traits are
particularly important.

First, DB plans offer annuities, not lump sum options, As discussed
in Chapter 2, this feature distinguishes the defined benefit form from
virtually all DC plans.* By offering a lump sum-annuity option to re-
lirees, a selectivity problem is created: those who expect earlier death
choose lump sums; those who exhibit indications of unusual longevity

*Based on a Depariment of Labor sample of 700 pension plan descripiions, 98 percent
©f defined contribution plans ofler hamp sum options.
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makes l}w annuily value uneconomic to retirees with avcragu !ongnvity
prospects. But if they accept the lump sum option instead, additional
problems arise becauss m.lrees will protect against outliving their lump
sums, and hence coll ly will forgo iderable retiree P
tion as a group (on average they will die with part of the lump sum
intact). DB plans avoid these problems by requiring workers to sign up
aeu'iy for annuities; fuh annuity prices can be given and the law of large

is exploited to permit F by the group to equal the
full value of the groups’ collective pension value.

Second, and perhaps more importantly, DB plans offer individuals
the opportunity to spread risk over their working lives, rather than to
concentrate risk at retirement, Thul is, navins for retirement involves
risk. Even if individuals hold a di folio in their defined
contribution account, it is possible that in their year of planned retire-
ment, their portfolio could lose suhstamla] value simply becauss ol
random shocks to stock, bond, and other ies' values, For
the funding ratio data in Table 45 suggest that asset values in preaumA
ably diversified pension portfolios were approximately 40 percent lower
in 1974 compared to 1972; this must have been a shock to DC-only
retirees in 1974, Presumably, workers do not want to face this kind of
risk at a point in life where there is little opportunity to recoup sudden
wealth losses.

While market risk ultimately must be borne by someone at some
time, it is easy to imagine a more efficient way in which this risk can

bsorbed. One effective way is to blish a defined benefit plan.
In a DB plan, reg: of the p 1 of each worker’s
implicit savings with the firm, “the firm g,uamntsas that at the point of
retirement, the worker will have a pension indexed to his wage; even
after retirement, he can look forward to significant inflation indexing.
Hlnw then is the risk absorbed? This is the eloquence of defined benefit
plans.

Recall from Chapter 3 that in a DB plan, the worker pays for the
increment in his pension value each year in the firm. That is, he deposits
an amount equal to the pension annuity discounted by the long-term
interest rate, The long-term interest rate is the best guess of what the
inflation rate and real return (and risk premium) will be on this deposit.
One way the worker can reduce risk is to invest exclusively in short-
term notes; but in so doing, he ensures that his long-term rate of return
will be void of any risk premium. How can he effectively hold a riskier
portiolio?

It is easy to work through the logic if we think the firm takes the
deposit and actually buys long-term bonds with the deposits. If inflation
falls relative to exp the firm exg a capital gain; if
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inflation increases, the firm experiences a loss. Since each worker co-
hort “bets™ an the long-term interest rate each period, it is possible that
by retirement, the gains and losses will wash, But if returns are serially
correlated, it is also possible that a particular worker cohort could lose
on the sum of their “bets” over time. It is almost surely true, however,
that the net gain or loss over several cohorts will wash, That is, given
the long-term horizon of the firm, it sees virtually no long-term risk:
thus, it elficiently absorbs risk that may be very high to any particular
cahort,

The annuity and risk-spreading features are endearing qualities of
defined benefit plans. Given these advantages over defined contribution
plans, it is hard to see how defined benefit plans, absent a restructuring
of the operating characteristics of DC plans, will lose the allure they
have had for the American worker for over 35 years, ERISA regulations
could have caused a change in the relative cost of operating DB plans
compared to DC plans, and hence stimulated a trend away from DB

plans, But ideration of ERISA latory impact makes this argu-
ment unconvincing.
Much of ERISA It ludi ing and discl

vesting, and fiduciary resu]altoanply equally to DC and DB plans,
The eritical difference is that DB plans are required to accept a federal
insurance policy from the Pension Benefit Guaranty Corporation [PBGC)
and are required to conform to minimum funding standards. First, con-
sider the funding issue. No matter how stringent the funding require-
ments are for DB plans, funding requirements in DC plans are 100
percent each year!

Second, consider the insurance issue. Take the extreme case. Con-
sider a firm that has a zero chance of failing over the next 50 years,
That is, suppose its i jum is paid with zero expected
benefit. Next, suppose the current proposed PBGC premium of $7 is
expected to triple (in real terms) lo $21 per participant per year. If we
ignore discounting, the average (real] pension annuity in the United
States is roughly $120,000.° If the average tenure is 25 years, and the
average retirement period 15 years, the lifetime PBGC premium [using
the $21 rate) over all active and retirement years is $840, Is it reasonable
to think that an assessment of .7 of 1 percent { = 840/120,000) of the
value of the pension will lead to the demise of defined benefit plans?

plans as plans. The above remarks suggest that

there is little a priori expectation that defined benefit plans should be
laced by defined « b plans. But there may be a reasonable
expectation that DC plans can and will continue to supplement the

"That ks, the average annmilty is roughly $5.000 per year (see Chapler 1): the average
annulty period is roughly 20 years.
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basic DB plan structure. Recall the discussion of the basic infrastructure
of pensions. In Chapter 2, it was argued that pension growth was due
primarily to the tax shock thot must have jolted the economy during
the post-World War 11 period. Because of the new, high-marginal tax
rate . the tax ad ages of i became significant.

Consider, however, that while these tax advantages were high, older
workers during the 1950s had likely accumulated considerable provi-
sions for retirement. They may have purchased a house and other du-
rable assets or accumulated sizable portfolios to finance their retirement,
Simply put, older workers had already samﬁned considerable con-
sumption to provide for reti MNotwi ling the fi
tax advantages of pensions, these workers must have been unwilling
to sacrifice as large a portion of their wage as young workers who had
not yet planned for retirement. E\ran young and middle-aged wurlmrs
may have already made to other long-t
tions—such as house or life insurance purchases—which may have
made them unwilling to suddenly switch large portions of their wages
to the new pension vehicles.

1t is easy to imagine that the optimal response to the shock would
have been to opt for the introduction of defined benefit plans and per-
haps to increase their generosity over time. But it is also plausible that
the evolutionary adjustment to the shock could take the form of defined
contribution plans. There are two reasons for this. First, increases in
the generosity paramater of the defined benefit plan will award windfall
gains to older workers, A gradual schedule of increases that could be
reasonably expected by workers would have to be built into the plan,
It would be simpler, and also would be strictly proportional to the
worker’s age, to start a defined contribution plan.

Second, given annuity expectations from two sources—social se-
curity and DB plans—workers may have wished to accept part of the
gradual adjustment to higher pensions in the form of DC plans. Among
other things, it could help them diversify against the risk of unexpected
early departures from their firm, which would trigger real losses in their
DB plans (see Chapter 3); DC plans are immune from the effects of early
departure or firm failure,

No pretense is made here that the dy ics of the l'ui! dj
to the tax shock are und d. The is made, that
the growing popularity of defined umlrlbullnn plans r_cluhl easily be
interpreted as a natural part of th ion to a full-equilibrium

pension-savings world. In this sense, it is sasy to depict DC pBun growth
us more pension growth, not displacement of DB plan growth,

Empirical Considerations

The above discussloa about DC plun srnwlh mlled on casual uv!dence
and th But lysis can be
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in a more systematic way, The purpose of this section is lu suhlecl
snmn:luty and primary DC plan grawth to this type of scrutiny.
plans. Most defined contribu-
tion plans are awnn:lury Annual report data for 1981 suggest that over
70 percent of assets in DC plans are in plans that are secondary to
defined benefit plans. It is therefore natural to ask whether there is any
evidence to suggest that dary plan growth i ing at the exp

of reduced emphasis on the primary DB plan,

First, consider that over 80 percent of the assets in DC secondary
plans are in profit sharing or stock bonus plans. That is, the worker’s
secondary pension is heavily dependent on the actual (profit sharing)
and/or anticipated [stock bonus) profit flow in the firm. Thus, on the
face of it, secondary plans appear to be performing a different function
than DB plans.” This fact alone suggests that secondary DC plans are
not close substitutes for defined benefit plans,

A more direct test of this p ion is ible. If lary DC
plans are suk for DB plans. dary DC plans are expected
to gradually replace primary DB plans—then it follows that, other things
constant, the generosity of the primary DB plan should be reduced by
the creation of a second plan and, more importantly, the generosity
should fall more noticeably as the DC plan ages (DC plan benefits ac-
cumulate proportionally to plan age).

From an empirical perspective, it is possible that firms which offer
generous DB plans may also offer a second plan; that is, some firms
may simply offer more pension benefits across-the-board, suggesting
that DB plan g y and fary DC plan ion could be pos-
itively correlated. But the DC plan-age hypothesis is discriminating.
Regardless of which firms create a secondary DC plan, if the plan is
designed to gradually replace the primary DB plan, the aging of the DC
plan should result in reductions to the generosity of the primary plan,

This hypothesis was tested using data from the Form 5500 annual
pension reports. Defined benefit generosity was measured by the average
annual pension paid to current retirees. This measure could be influ-
enced by many factors. For example, new plans may start at lower levels
of benefits; younger plans may appear less generous just because plans
become more generous with age. The pension amount will also be
influenced by the average age of retirement; firms with early retirement
features will appear less generous because annual pensions will tend
to be lower for early retirees. To sccommodate these and other influ-
ences, numerous independent variables were included in the regres-
sion. These include age of plan, firm size, plan size, and many industry
characteristics. In addition, a dummy variable denoting the presence

money purchase DC plan—a percentage-of-wage savings plan—is more akin 1o a
nammmmmwmml
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TABLE 6-8 Impact of Secondary Plan on Ganarcsity of Pramary Plan

indopendent
Variabins Coefficient
Intercopt 614
(3.38)
Plan age (D8 pimary plan) 24
(6.55)
Plan age squared .
(347
Secondary DG plan 056
(1.68)
Age of secondary plans
(1.73)
I
(maan $147) 1.95)
v X
R =1
Hurmber of dafined banafit plans. 2085
Dopendent vanable: Log of al i 1881 i@

Th regroasion ale inchuded all indepandent varisties shown in Tatée 47 snd addtional varables
10 duscrite the scucationsl, occupational, ags, and sex distbusona at S Ihves-digl industry vl
scunce: LS. Depariment of Labor, Annual Pension Plan Fieports. 1981,

of a secondary DC plan was included as well as a variable denoting the
age of the secondary plan, if one existed. The results are reported in
Table 6-6.

Because of the large number of explanatory variables, only a se-
lected number of coeffici are i. For ple, the results
show that older plans award larger avumge benefits, and higher wage
waorkers receive higher pension benefits. Of most interest, however, is
the coefficient for the dummy variable representing the presence of a
secondary DG plan and its age. The coefficient on the DC dummy vari-
able is positive, suggesting that other things constant, secondary plans
tend to be established in firms lhnl already have somewhat more gen-
erous DB plans, More § v, b the coefficient on the age
of the DC plans is negative.

This result suggests that, indeed, as secondary plans age {and hence
accumulate more assets and benefits), the average annuity paid from
the primary plan falls. Thus, the hypothesis that DC plans substitute
for DB plans has found some verification in the data. But the coefficient
is barely significantly different from zero at conventional levels; more
importantly, the coefficient is quite small. For example, the results
suggest that a secondary plan that is 20 years old in 1980 would reduce
the primary pension generosity by approximately 6.1 percent (= the
coefficient .0032 times 20 years), Given that most secondary defined

ibution growth has d over the past 20 years, it is somewhat
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TABLE 6-7 Purcent of Panicipants with Defined Coniribution Plan Coverage,
19471981

i 2 i

1947 1886 57
1853 120 126
1960 22 206
1967 129 209
1674 146 =n7
16581 18.0 330
“The percent with DC-plan prmary COVRIge who B0 have Seconcary Covigs
wan approwimatioty 10 percent in 1881

perilous to extend these results much beyvond 20 years. In general,
however, it can be concluded from the data that while some evidence
pxists suggesting some substitution of the secondary DC plan for the
primary DB plan, the degree of substitution is small. That is, the growth
of secandary DC plans may ultimately slow the growth of DB plans;
hut the effect is so small that as a first order magnitude, it can be safely
ignored.

Primary defined contribution plans. While the evidence suggests
that secondary plans are truly providing a second tier of private pension
henefits, the same cannot be said of the growth of defined contribution-
only plans. By definition, growth of DC-only plans implies replacement
of defined benefit plans as the primary form of benefit. Statistics de-
scribing this growth are presented in Table 6-7. These numbers are
hused on @ cross-sectional observation of pension plans in 1981 and
hence are a reflection of the pseudo time series statistics provided in
Table 6-1. They describe the i pension particip covered
by secondary and primary DC plans during the period 1947-1981.

The numbers in the last column show the percent of participants
in DB plans who also had secondary DC plan coverage from 1947 to
1981. In 1947, only 5.7 percent of DB plan participants also had sec-
ondary DC-plan coverage; by 1967, 20,9 percent had secondary cov-
prage; by 19881, 33 percent. Similar numbers for DC only coverage are
presented in column 2 in the table. Inspection of these data confirms
the di: ion of various ion data above,

In 1947, fully 18.6 percent of all participants in pension plans were
covered primarily by o DC plan. But this percentage fell to 12 percent
by 1054 and increased gradually to 12.9 percent in 1967, From 1967
o 1974 the DC share in primary plan coverage grew substantially to
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14, nypumgﬁ This resullyls consistant wh.L nnr’:mr]lur finding that the

termination rate in DB plans increased during the early 1970s. Again, con-
sistent with earlier evidence, the rate of growth continued to increase at a
somewhat accelerated pace through 1981 when it reached 18 percent.

A more complete analysis of DC only growth was also made. All
primary plans were selected from the 1981 annual pension report data
base; again, each was arranged by period of establishment (each period
wias seven years in length 19751981, 1968-1974, ete., except the first,
which was open ended prior to 1947). The idea was to estimate the
probability of whether a plan created in period | was defined benefit
or defined contribution—recall secondary plans are not included in the
analysis. Plan and industry characteristics were included to explain
plan selection as well as market conditions at the time of plan creation
[such as the average funding ratio for DB plans in the period and the
average nominal long-term interest rate, both suggested by termination
arguments made above).

The results, which are shown in Table 6-8, confirm some of the
patterns in DC only growth suggested in Table 6-7 and implied by the
termination findings above. In particular, during periods of high average
(real) funding ratios in DB plans, the probability of the creation of a
DC only plan falls. During periods D! high nominal interest rates, the

probability of DC only establish Equally imp and
nol apparent from the aggregate data shown nhﬂ\'\!. the results auggasl
a negative drift in the probability of DC only vin

large firms [sea nmlim coefficients on the vaﬂahlns Period und Pertn:l
[Firm > 10,000]]. But ERISA partially reverses this negative trend; apart
from the effects of funding levels and interest rates, ERISA's impact is
positive and highly significant, though quite small in magnitude. Spe-
cifically, the results suggest that as a result of ERISA, the probability
that a new primary plan [unweighted] would be defined contribution
during 1988 would be one-half of 1 percent higher than it otherwise
would have been.®

Conclusions

Considering all the data together, there is confirmation in the results
that DC plans have been growing with remarkable speed. At the same
time, the data do not appear to support the notion that the dominance
of defined benefit plans as the primary source of pension benefits in

The point estimate on tha ERISA - Perod infernclion variable is 0024, Thus. two
peciods aher ERISA (oach periad Is 7 years long), the impact of ERISA g new OC-primary-
pﬁnloﬂnmbmtaex D024]. B is also noteworthy that DC-only formation is more
likaty b ocew in high-growah industries.
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TABLE 6-8 Probabikty of Defined Contribuiion-Onby Formation

Indepondent vartables Cosfficient  estimate
Irtercapt 2310
.83y
DB funding raso - 024 ]
during paricd [4.80)
Long-tarm nominal AT4 104
Interest rate during (3.82)
pesiod
Pariod 25 - 005
: (7.14)
Puriod - ERISA on o024
{11.09)
Pariod - Fiem size < 250 L0 0008
(118}
IPariod « Firm size (5,000-10,000) - 005 ~00
[1.50)
Pariod - Firm sizo = 10,000 - 020 - 004
[4.00)
Union -1.72 -ars
(13.85)
1958~1881 096 021
{2.58)
Poriod of plan creation ar 08
217
Indusiry dummy variables X —
8324 _—
HNumber of posilive obsorvations 3,006 -
Log of Suwlihood 10,046 -

Sample nckudes 4l pamary dofned bersit and defred contribution plans in 1881 from the U.S.

‘occumed prior i 1947 (a separes dummy wia aisa ncuded for IR onger period, rot mpoed), Two I
1947 and 1053, g 1H54-1160, #c. IngUstry Growih s mos-
srod it e four-digh il using empioymant statistics as 4 measure of growth,

the United States is fundamentally threatened by the growth of defined
contribution plans, Most DC-plan growth is affiliated with secondary
plan coverage: there is little indication that the institution and devel-
opment of these plans has led to any substantial reduction in the gen-
erosity of the primary defined benefit plan.

While DC plans as primary plans have become more popular during
the 1970s, two important factors should be remembered. First, the per-
cent of participants affected by the switch from DB-primary coverage
to DC-primary coverage is quite small. Over the entire period 1967—
1981, the percent of participants with DC-primary coverage increased
from 12.9 percent to 18,0 percent, hardly a startling increase. Second,
the data suggest that the DC-primary growth does not reflect a strong
trend but instead reflects the influence of dramatic changes in funding
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ratios due to poor stock market p and d i
creases in nominal interest rates. ﬁrgu,uhly‘ if mﬂ.ul\nn is reduced to
pre-1865 levels on a consistent basis, stock market performance will
return to some form of normalcy® and nominal interest rates will fall
dramatically. If so, defined contribution share of primary funds could
revert to pre-1970 levels,

DEFINED CONTRIBUTION ASSET PROJECTION

With some understanding of the growth of defined contribution plans and
their role in the private pension system vis-a-vis defined benefit plans, it
is now possible to attempt to add appropriate DC-plan asset growth to
projections already made for DB plans in Chapter 5. Our findings suggest
that projected secondary DC-plan asset growth can be added to DB-plan
asset growth without double counting to any significant degree. But the
potential spread of DC-only coverage cannol, of course, be included be-
cause, to the extent that DC-only coverage growth continues, it will come
directly ot the expense of DB-plan coverage. Since DB-plan growth has
already been projected, aonuunl.ing for m-nnly growth in coverage would

a strict doubl 1 of asset p This does not mean
I.hai all asset growth in DC-only plans slmnl:l be ignored.

There are two types of asset growth to consider. First, it takes many
years for pension plans to fully mature. And it turns out that the rate
of growth in assets is fastest at younger plan ages. Thus, to the extant
that the ages of current DC plans—primary and secondary—are younger
than DB plans, the relative asset share of DC plans will increase just
because, on average, DC plans tend to be younger than DB plans and
thus are maturing at & faster rate.

Second, DC-plan asset growth may also grow in importance as the
DC plan coverage rate expands. Accounting for further DC only plan
coverage would merely double count coverage already included in the
DB plan projections. But accounting for further DC-secondary-plan
growth—which the data suggests will oceur without substantially af-
fecting the size of primary defined benefit plans— is appropriate.

DC Asset Growth Due to Projected Maturity Effects

Since there is considerable varistion in plan ages at a given time, the
asset-maturing path for DB plans and DC plans can be estimated from
cross-sectional dats. Holding other things (including active partici-

it is well known that the siock markel reacts negatively 1o unexpected inflation. See,
for example, Eugene Fama and G. W Schweri, “Assel Returns and Inflation,” Joumal of
Financial Economics 5 (Novembar 1977), pp. 115-46.
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pants) constant, assets in the DB plan should grow as real benefits
improve and the retiree annuity age ranks are filled. Assets in DC plans
will grow as active employees acquire more service and as the plans
become more generous. Available data suggest that neither type of plan
fully matures until appmlmulal)’ 45 years nld -

Following a p lined at the beginni ul this chapter,
the start dates can be i for all plans ot 1 in 1981." By
plying the functions to these plans, the size of each plan

over time from the date of its creation to 1981 can be estimated. Real
growth due to further maturing can be projected to the year 2000. By
applying this procedure to each plan and adding up the “observed”
assets in all plans in a given year, the growth of aggregate DC-plan and
DB-plan assets can be recreated and projected.

DC-Plan Asset Growth Due to Spread of Secondary Plans

Ssumalﬁ of l.hegmwth uf secondsry plan forrmnlmn can also be mudﬂ
In | it is o the of

DC- plan tion. This is 1 in Appendix 6-1. 'l'hin
equation can be used to project incremental plan creation for all DB
plans that did not have a secondary plan in 1981, By assuming that
new plans will on average be as generous as existing plans at full
maturity and using the DC-plan maturity function to adjust the assets
to their size in 1990 and the year 2000, the DC-asset growth attributable

to y DC-plan fi ion can be 1

hnturity funclions ane estimated from annual pension plan repon tapes. Holding in-
dusiry, firm, and plan characteristics, &s well as actual plan participants, constant, the fol
lowing equations are estimatod {1-statistics on plan age varables are highly signitcant):

DB Assets = X - oxp(.082 PA - 00068 PAY), R = 42, Obs. = 4247,
DG Assets = ¥ exp(.061 PA — D00BG PAY), ¥ = 44, Obs. = 5758,
mxmrwmummwmmﬁmmmm
fent derivative of these equations and setting the resull equal to zero, the maturity age of
Eese plans is found to b in the vicinity of 45 years.

""This procedure excises plans kom firms that existed prioe 1o 1981 but faled before
the 1881 snapshot could be taken. But since most DC-plan assets ame secondary to DB
plans, firm fafures ane sxpacted to biss DE-plen and DC-plan dats In smilar ways.

‘*For exampa, consider the projection of assets 10 the year 1890, First. depanding on

wu.gwhmmtmhmmmm}.mm

limies rene yoars from 1981-1990) is derived lor 4 DB plans in 1981 which did ot alrsady
have a secondary plan. This probability is multipled by the avarage assets per parficipant
hmocmwwhmmiwﬂmwwdum-uh

the DB-ony plan. Since ihe §7,500 averags appies 1o the average maturity of existing DC-
sacondary plans (17 years), l-wmm.tsm(n-wmdmm
creatod afler 1961 until 1990) using the DC-maturity function (soe note 10). The summation

of thess calculabons is sdded 1o fhe 1090 DC-asset base. A similar procedurs is used to
project DC-asset Growth for the year 2000,
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TABLE 8-9 Share of Defined Contribution Assets, 10502000

i 2 =1 )

1950 132 1.8 a0
1955 173 1T 114
1560 219 180 141
1965 263 208 164
1870 234 186
16975 34T 8T 206
1880 86 78 224
1590 aro 2o 261"
2000 538° 345" 206"
Tt propiectoed vithue.
Wnum e dorived on B basis of b beget heding s of nimmq
Data sowrce through 1980 see notes 1o tabse -1, Propcied vskes are decussod in tert
retased footnotes.
Total Growth

Applying the maturity factors to the DC plans and DB plans in the
pseudo times series sample used above, and adding new DC-plan for-
mation after 1981, the defined contribution asset base can be compared
to the DB-plan asset base over the period 1950-2000. The results are
listed in columns 2 and 3 of Table 6-9.

The numbers reflect the sunnml flavor of results reported earlier in
the chapter: a rapid I of the i of DC plans in the
pension plan asset universe, Consider the ‘results in column 2. In 1950,
assets held by defined contribution plans were only 13.2 percent as
large as the DB-plan asset base; by 1970, they were 30.6 percent as
impaortant; and in 1980, 38.6 percent as large. The formation of more
secondary plans and the maturing process alone will swell this number:
in the year 2000, DC-plan assets will have $53.60 in assets for each
$100 held by DB plans. In terms of total pension assets [see column 3),
DC plans will increase their share of ownership from 27.8 percent in
1980 to 34.9 percent in the year 2000, This growth is attributable to
the generally younger ages of DC plans that mature at a faster rate than
older plans,” and, after 1980, to some moderate increase in new [sec-
ondary) DC-plan formation.'*

“MWhen weighled by active participants, the average age of a DB plan in 1981 is 189
years; ihe average for DB plans s 26.3.

“Pian formation aher 1861 is points out
unaammmvww—-hu-ew-m
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share of pension liabilities is somewhat lower** These numbers are
presented in the last column in the table; in 1980 the DC-plan share of
private pension liabilities was 22.4 percent; in the year 2000, it will
grow to 28.6 percent.

CONCLUSION
This chapter explored one ul the most dymmu: aspects of the private
pension system: supergs of defined plans, Using 5500

annual pension reports in a way that creates a pseudo time series data
base, the relative growth of defined c t plans was analyzed

11lz data mnEirm the wl.duspmd bullnl that defined contribution plans
element of the private
pt'nsiﬂn plln synlem lmlaed I.n 1980, assets in defined contribution
plans represented approximately 28 percent of all private pension as-
sats, Considering that defined benefit plans are only partly funded, this
means that in 1980 approximately 22 percent of all accumulated private
pension liabilities were incurred by defined contribution plans. In 1950,
the DC-plan asset and liability shares were 11.6 and 9.0 percent.

Examination of the dnla. hlma\rur. shows tllat most of this growth
is attributable to the ¥ growth of v DC-plan i
In 1950, only apy ly 6 percent of par in DB plans had
a second plan. By 1981, 33 percent had secondary coverage, The data
show that the growth of secondary DC plans does not appreciably re-
duce the benefit levels available in the primary plan.

Some evidence was uncovered to suggest that, after a relatively long
period of constancy, DC-only plan coverage increased markedly after
1970. The data suggest that a portion of this increase was attributable
to poor stock market performance in the early 19705 and the contro-
versial “terminations for reversions” boom after 1979 [attributable to
high interest rates), Since only a small portion of this change was at-
tributed to ERISA itself, it is not clear that the DC-only spurt in the
1970 will continue or wane. In general, however, nothing in the data
suggests that defined ibution plans are replacing defined benefit
plans for the long run.

The growth of DC-plan assets is expected to exceed the growth of
DB-plan assets. This projection Is attributable 10 two factors: the ma-
turity process itself (DG plans are younger and thus are generally in
higher growth phases than older DB plans), and the expected creation

“That is, the DC-plan share of liabilities s 1 ~ Lo/l where L.y are DB-plan labilities
and L ane lotal pension fiabilities. But 8ince Ly = Aw'F, Asc = Locand L < Lo + me
Az aro assals in DB plans, F is the funding ratic, . and La. are assets and kabisies in
OC plans, # folows that the DC-plan share of kabeitos. s equal B0 1 — V]{FAx /A + 1)
The ratio Ax: /A is found in column 3 of Table 6-9.
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|I is estimated that DC-plan assets will account for 34.9 percent of all
private pension plan assets; this is in comparison to 27.8 percent in
1980,

The single most important factor on which these projections are
based is the continuation of the trust of workers in the integrity of
defined benefit plan sponsors. The data and the theory suggest that
there is no logical reason to believe that defined benefit plans will not
continue to be the dominant type of pension plan in the United States.
But recall that these contracts are written in nominal terms and the
firm holds the legal right to terminate the plan at any time. If voluntary
terminations become a larger problem and if there is an implicit contract
between workers and firms that the firm will not terminate the plan, a
large-scale reexamination of the pension contract will ensue. If workers
begin to lose trust in the integrity of the real element of the defined
henefit contract, we will observe either a rewriting of defined benefit
contracts in real terms or a dramatic switch toward primary DC plans.
This has no immediate implication for asset growth—but the relative
proportions of DB-plan and DC-plan asset shares could be dramatically
altered from the scenario depicted in Table 6-9.

Appendix 6-1
Py %

of Secondary Plan Coverag

The purpose of this appm:u:l!x isto pru\riduan estimate of the probability
of fary plan ge. App v 33 percent of workers have
secondary plan coverage, mostly workers whn have a DB plan as their
primary pension.” Why do some workers have secondary coverage
while others do not? How has the pattern of coverage changed over
time?

To answer these i the pseudo-longitudinal pension plan
data base is used. That is, the 5500 data base can be used to determine
the date of creation of pension plans and to identify secondary plan
coverage.” This information can be used to determine the probability

“The probabilty that & worker wha has a DC plan as his prmary plan aiso having &
secondary péan is approximatsty 10 parcent.
The 5500 form doos not indicate secondary plan coverage as such. Each pension
Mw.nmmm-mlmwwm-mwmm
‘conain adoms—ior workers are never simullanecusly coverad by two DB plans—
‘and tak of data—Ior umbeors in aach plan—

¥ B be made. g
'matchas shows that the algorithm is a reliable indicator of secondary plan coverage.
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of y DC-plan ion during a particular period (e.g., 1968—
1974}, slvan that & DB plan had already been created at the beginning
of the period [a B 1968] In this way, the probability of secondary
ional on primary age in plans, can be evaluated
over sewara! pseudo time periods and across firm characteristics in each

riod.

= The results of a logistic equation estimate of this probability relation
are presented in Table 6-10. In the middle column, the coefficient (and
t-values) are given. In the right column, the point estimates for each
variable are given. For example, the intercept term refers to the prob-
ability of secondary plan creation during the period 1975-1981, given
that a primary DB plan existed in 1975 (and did not already have a DG
plan), the firm employed between 1,000 and 10,000 nonunion workers,
industry growth was zero, and the firm was in IJm manu.{u:lunng in-
dustry. The results show that the conditional of creation for
this DB-plan-covered group is 16.6 percent over the seven -year interval
1975-1981. In the pre-1947 period, the same probability for the same
firm would have been 11.1 percentage points lower. During the period
1961-1967, the probability would have been only 3.9 percentage points
lower. Thus, the data show a strong trend toward more secondary plan
coverage over time, The results also show that the probability varies

with size of firm, age of DB plan, industry, and industry growth,
To project future secondary plan coverage, we suppose that the post-
ERISA probabilities of plan creation will prevail until the year 2000,
The equation is appli.ecl toall DB only plans in 1881 that did not already

have plan ge. The tes suggest that 19.2 per-
cent of these DB plun.a will create a anmn:lnry p]nn by IJ|u yuar 2000,
This result is used in the text to i 1 assets

expected to be held by these new plans.

TABLE 6-10 Daterminanis of Secondary Plan Creation (logistic squation)

Indiapandant Point
Varrisbie Cosfficient  Estimate*
Intercapt -18 168
291}
Time poriod -10 ~am
Earfior than 1947 32a)
1947-1853 ~1.98 RAL
[3.53)
1654-1960 - 58 — 033
527)
19611067 - .72 ~ 038
8.01)
1968-1974 39 -0
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TABLE 6-10 (concluted)

independent Point
inrabie Coalticient Estimale*
Size of firm (workers)
Fewer than 500 - 624 =034
(B.23)
500-1,000 A37 o4
373
Maore than 10,000 B2 045
(4.55)
Age of DB plan 009 00049
3.24)
Unianization of 0019 -
parscipants 103y
Industry growth
(Hour cigit)
1858-1981 =151 - 083
an
Current pariod 53 034
274}
Last pariod 20 on
183}
[wo digit)
Mining 048
Construcsion 044
Transportation 038
Communications and oz
utilities
Wholesale trade —.007
Retad irade -0
Finance, insurance, 48
and real estate
Services —.052
Osher ~.aT4
Number of obsarvalions
Mumber ol ctservations
pasiive 1126
Leg of likekhood 78731

Dependent vaiable: one | secoedary DG plan was croaled dunng paricd; 2600 ofhorwess. Tha
NS In parnthosis s -statstes.
‘variable by one urd. This Can e shown 10 be squal 10 B2 (1 — F) whars b is Tha Ah costickent ard P
s iha parceniags of postive chearvaiions in Tha sample
soamce: U8

Depanmant of Labor, Annual Pansion Pan Fleports, 1681, ammnged in pasudo-
mms—ma—lmmmnm
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