|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

£

5

FACULTY

L

WORKING PAPERS

DECLINING USE OF DEFINED BENEFIT PENSION PLANS:

IS FEDERAL REGULATION THE REASON?

Robert L. Clark
Stephan F. Gohmann
Ann A. McDermed

Working Paper No. 119 April 1988

/



DECLINING USE OF DEFINED BENEFIT PENSION PLANS:

IS FEDERAL REGULATION THE REASON? N

Robert L. Clark#*
Stephan F. Gohmann*

Ann A. McDermed*

Working Paper No. 119

April 1988

*The authors are Professor, North Carolina State University; Assistant
Professor, Ball State University (on leave at Duke University); and Assistant.
Professor, North Carolina State University. Partial funding for this research
. was provided by the U.S. Department of Labor Purchase Order No. B9063402. In
~addition, Gohmann’s research has been supported in part by NIA Behavior and

Psychology in Aging Research Training Program Grant AG00029. We have benefited

from discussions with Steve Allen, Olivia Mitchell, Gary Hendricks, Daniel
Beller, John Menefee, and Richard Ippollto concernlng the use of the 5500 forms
and the 1mpact of pen51on regulation.

Worklng papers in this series are prellmlnary material and should not
be quoted or reproduced without written perm1531on of the author
Comments are welcome :

A SRS



I. IntroductiOn<

= The 1ncreasing incldence of pen51on coverage has been one of the maJor_
developments in. employee compensatlon durlng the twentleth century The

"pen31on coverage rate among private employees 1ncreased from 25 percent in 1950‘

) J;to over 50 percent in 1984 Throughout th1s perlod of growth and. development

'Tmost workers have been;covered by deflnedfbenefit plans that’promlse specifledf :
'life’annuities to'alliworkers who attain‘Vestedrstatus in their plans“
:depolito (1986) estimates that of the 38 5 mlllion active part1c1pants 1n 1984
V w1th primary pens1onkcoverage_ 31 3 million or 81 3 percent of partlclpants
.vere covered hy'a defined beneflt plan
During the early post-war years when pens1ons were spreadlng rapldly

;through the economy, there was relatlvely 11tt1e regulatlon concernlng the,
'admlnlstratlon and fundlng of def1ned benefit plans | At the same t1me options'
“for deflned contributlon plans were 11m1ted and employee contrlbutlons were
taxed.as 1nc0me. In this regulatory env1ronment mOSt large andvmedlum 51zedb,
'firms provided defined benefit pens1on plans to their employees Available
evidence 1ndlcates that these p1ans were adopted as part of 1mp11c1t long term
employment. contracts that lowered labor costs and- 1ncreased Worker produc- |
}tlvity. The 1mp11cat10n_1s that under the prevaillng system of taxation and
regulation, defined benefit plans'verebthe most efficientdmethOd of providing'.
retirementdincome to»workers; ' | |

| Véince'1974' the‘federal government has institutedTabseries of pension.
iregulatlons and tax modlficatlons that have sharply 1ncreased the cost of
prov1d1ng‘pens1ons and limlted the ab111t1es of firms to alter Worker'behav1or
’through theluse of pension:penalties,,vhecauSe-ofmthe nature of‘the two types

;of:plans, these increased costs have fallen more heavilyvon defined benefit



bléﬁsf At the séme‘time, new forms of defined contribution pléns have been“ '
 iﬁtfoduced and direét eﬁpldyee:contribuﬁions are now tax-freevsubjéct to
maximum contribution limits.
| Following these regulatofy changes, there has been a tendency for greater

ﬁsé of defined contribution plans and avreduced'reliance'on defined benefit '
.'éléns_to prdvidé‘primary.pensidn coverage.i This paper‘documénts this trend
;b.using détalfrom_ﬁhe 5500 tax reporting forms from 1977 (the first year tﬁat,the
,daté'are.avéilablé on computef tapes) to 1983. The‘primary objective of the
analyéis is to examine the causes‘of the shift toward greater use of defined
contribution plans;‘ The results indicate that the increased incidence of
defined contribution plans isvnot due tg changes in the industrial structure of
the‘economy or demographic characteristics of the workforce. Instead, the
declining use of defined benefit plans is the result of changes in fhé decisiop
pfdcessrﬁy which firms defermine which plan type they wish to offer their

~ workers.
II. Declining Use of Defined Benefit Plans

The deélinevin the use of défined benefit plans is examihed usingnthe 5500
tax reporting forms th#t all firms with more than 100 participaﬁts are required
tovfiie annually; smaller plans are not required, but may choose to file these
forms. . For this analysis, plans are firét sorted into primary and supplemental
plans. The sample is then restricted to only'primary peﬁsion plans as deter-

- mined by the Department of Labor. Because the data set contains a small and
‘probably noﬁrépresentative Saﬁple of small pians, the>5amp1e'is restricted to

primary plans with more than 100 participants.



Table 1 éhows ;hat the total nunber’of‘primary‘pension plané‘with more

" than 100 narticipants £iling 5500 forms rose from 22,620 in 1977 to 34,935 in‘ |
1983, This incfeésé represents the net creation of'neﬁ‘pension plans andvany
r:éhanges in.the numBer of plans: required to file these férms.:‘Althqugh fhe
f7nnmbéf‘of defined benefit plans increased ffon‘17,463 to 24,589,3they fell as a'
pfoqution of.all primary pians from 77.2 to 70.4 pernent.' Bj cqntrast; thev

- number of defined contribution plans more than doubléd and these‘plansiin-
creased from 22.2 to'28;7 percent of ‘all primary plans. The absolute numbefiof
- active participants in_defined benefif plans inqieééed fiomv22.4 nillion in
1977 to 27.6 million in 1983. However; the proportion of pnrticipénts in
defined benefit plans . declined fron 88.5 percent in 1977 to 81.9 percent of all
participanﬁs in i983. Ihese data indicate that the grnwth in tne number of |
‘definéd benefiﬁ<p1ans and the nnmner of participants covered by these plans
"s‘lowed markedly in the ’ea‘rlyv'1980‘s. |

The more rapid'growth'in‘defined contribution plans has occurred through-
‘out‘fhé‘eqonomy.“Table 2 shnws the distribution of plans across industrial
‘sectors bf the econnmy;' In 1977 defined benefit plans acconnted for over: 80
percent of primarylplans in manufacturing, trénsportation and communications,
énd mining while they represented less than 60 percent‘of prinary plané in
wholeSale and'retaii trade. _Oﬁer the six-year peridd, defined‘bgnefit plans !
declined aé‘a percent ofVéll.primafy plans in each nf the‘industrial clas-
"sificaﬁions shown in TaSié‘Z.

One further indicatinn of the trené toward greater use ofidefined con-
éributiqn nlans is revealed by examining theveffeétive date of all primary
pians fiiing 5500 forms in‘1983. ‘Table .3 shows that of the plané stili in

effect in 1983, over 80 peréent of pians started prior to 1960 were defined



benefit plans. - Since 1960 the proportion of new defined benefit plans has
"steadily declined. Among primary plans started after the passage of the
‘Employee Retirement Income Security Act (ERISA) in 1974, only half are defined'
benefit plans. Although numerous factors may have 1nfluenced thlS trend, data :
_1n this section certainly suggest that regulatory changes may have altered the
incentives.ofvvorkers and_firms to select defined benefit pension plans. ThereV
is a‘noticeable decline in the use of defined benefit plans prior to the
adoption of ERISAl:ZTogether these data imply that'the‘price of'writing
implicit employment contracts that include a defined benefit plan rose duringl.

this period and as a result fewer such contracts are being adopted.
III. Federal Regulation of Private Pensions

Since l9744Congresskhas enacted a series of new regnlations governing thev:7‘
adoption‘and administration ofvemployer pension plans.nghese neW'regulatiOnsl,
have increased the cost of maintaining defined benefit pension plans. In-

- creased reporting standards have raised the administrative costs of defined_v
benefitvplansi Pension insurance and funding standards have increased costs“
and reduced the flexibility of employers in the administration‘of these plans,'
Regulations reducing vesting standards and reqniring wage and service accruals -
past'the.normal‘retirement age limit the ability'ofvemployers tobinstitute
pension incentiVes tovmodify worker behavior to reduce‘quits or increase
retirements.fv |
| The major legislative initiatives affecting‘pensiOn regulation areobrieflyvf

- reviewed below to identify their primary effects on the choice of a‘plan type.‘




| 1. Employee Retirement and Income Security Act of 1974.

VZERISA instituted annual reporting requirements in the form of the 5500
reporting forms and mandated insurance prémiumvpayments for defineq benefit
plans to the Pension Benefit Guaranty Corpotation (PBGC) of $1 per particioant.:
Vesting requirements were established, including the most’widely adopted full
vesting after 10 years. ' Eligible workers aged 25 or over with at least one
" year of service generally had to be éilowed to participate in a pension plan.
Minimum contribution requirements for defined benefit plans were revised so
that the minimum contribution was the cost of benefits earned that year plus
amortization of the past service liability. A maximum benefit level was set
for defined benefit plans along with maximum contribution levels for defined
contribution plans.l

2. Economic Recovery Tax Act of 1981.

This legislation méde employee voluntary contfibutions to ponsion plans
tax deductible and thereby increased the desirability for some tyoes'of defined
contribution plans.

3. Tax Equity and Fiscal Responsibility Act of 1982.

This act roduced the maximum annual benefit under a defined benefit plan
‘and the maximum annual contribution under a defined contribution plan.

4. Deficit Reduction Act of 1984.

This act placed certain restrictions on 401(k) plans and continued the

limit on maximum benefits and contributions.

1Ippolito (1988)‘provides a detailed assessment of the differential impact
of ERISA on defined benefit and defined contribution plans.



z7vf5.'»RetlrementvKuity A;; of 1984,
'lhisjact reduced-the maximumfage for‘pension plan partlcipation.from‘25ot§:f
21;1-The‘act“also set limits on what'repreSented breaks in service and.how‘
af maternlty and paternity‘leave-was’tocbevyiewed. Pension plans were:requlred;to
lproylde a. JOlnt surv1vorsh1p beneflt unlessvwalved by the spouse
e ;“Gib Consolldated 0mn1bus Budget Reconc111ation Act of 1986
S This act 1ncreased the annual premlum per partlcipant payable to:the PEGéH
te $8 50. | | R |
7. Amendments to the Age Discrlmlnatlon 1n Employment Act of 1986
i.These‘amendments requlred employers to contlnue to award wage and service
accruaIS‘when employees remain on the job paSt'the normal retirement age.
,.These amendments also outlawed the use of mandatory retlrement at any age for
. most Jobs | |
.. 8. Tax Reform Act of 1986
‘Thls act lowered max1mum contr1butions to 401(k) plans and llmltedvuse of
flndiv1dua1 Retirement Accounts.r Vestlng requlrements were reduced so that
'workers receive 100 percent vestlng after five years or an alternatlve graded
B vesting formula may be-used. ‘Additional ‘taxes were placed_on lump sum
distributions and workers with very'high pensions; bPenalties were placed on
.,éar}y withdrawals by.workers and on firms recgiving excess assets from plan
i.terminations | | | | |
»Q.M Penslon Protectlon Act of 1987
' This act raised the per caplta payment to the PBGC to $16 and required |
addltlonal payments for underfunded plans : It also placed new llmlts on

overfundlng plans and access to’ excess funds in the event of plan termination.



.TTheée regulatibns have reduged to firms the benefits. of offering_defined v
'béﬁefit plans while simultaneously increaéing fhe administrative and reporting
~§OSt'of>£hese plans. In contrast to the considerable effects on fhe cost and
| Eenefifs of maintaining a defined benefif plén, the éegﬁlatiohs haﬁe had'mu¢h _
less impact oﬁvdefined contribution pians because most defined contributibn
““plans have full fundiﬁg and'a'felatively;short vesting time. 1In addition,

 chahge§rin the tax code accbmﬁanying the regulatory changes have increased‘the 
‘v optiéns for providing defined contributioh plans.
| This review illustrates that pension regulation was not a one-time changé
asébciatéd with ERISA. Instead, firms have faced an evolving regulatory
prOCess that has resulted in annual changés in acceptable pension'rules.‘ As a
’résult; firms have had to modify their plans ffequently. The qost‘asséciéted
:withfthese modifications includes the‘highervcosts associated with the new plaﬁb
and. payments to actuaries and. lawyers to rewrite plans to conform to the new
reguiétions.’ Thus, firms with existing defined benefit plans or those con-
sidériﬁg introducing new plans must consider the cost of expected future

‘changes in regulation when they are deciding which plahvtype to select.
IV. Selection of Plan Type

.Tobinvestigate the regulatory impact on the use of defined benefit plans, .
'?'mpdel of the pléﬁ choice decision is Aeveioped. This quelvis tested in'the
“ next_s¢ction using the 5500 data for 1977 - 1983. 'Probit estimétes are used td
b" chsidervthe.importance of regulatory changes on the reduced use of defined

benefit plans.



;;:Defined benefit'pension plansrcan be_usedfas par# Of‘anﬁimpiititiemploy-:
mentreontraet_to’modifyfworker behavior} The‘neehanisn.of this eontraet is’b
"that workers‘pay forha benefit contingentvon.theiriremaining with'the firm
&_until retlrement however ifithey quit or‘are\firedipriorhto retirement;;theyu;
'iw11l recelve a much lower beneflt (the leave pens1on) This leave penSLOn 1s '

‘based on the vested benefit to whlch the worker is legally entltled Bulow

p(1982) develops a model to evaluate legal penSlon wealth based on the worker s .l":'

. eurrent'earnings and years-of service. Under»an explicit'or'single-period v?
contract the worker pays only for thls legal benefit and suffers no 1oss 1n‘;
’ ‘pension wealth with job changes |
IppolltOv(1986)’argues that pensions are~morevappropriately viewed as part
';lof'anfiﬁplicit contract in which the employee agreesvto,workvat a‘sPecified"‘:
1leve1 of effortrfor5the»firn until retirement‘. Under sueh a contraet the

worker pays for a pen51on based on expected final earnlngs (the stay pension)

"f‘This stay pension w111 be larger than the leave pen51on and the dlfference

-‘represents a capltal loss»in'pen51on wealth that the worker loses with premae
‘turevjob separation;: | | |

:,A’simple example will illustrate the'nature‘of,thisbcontracta Assumelthat.
bthe worker survives to retlrement w1th certalnty and that the pen31on benefits
»are pald 1n -a lump sum (B) at retirement date R The benefit to whlch a worker :

lis legally entltledplfvheileaves the firm is based on-the-formula



uiwﬁéfe Y(t) indicates earnings at time t, S represents years of current servieeib,,
"aﬁﬁua;is,a coﬁstanf reflectiﬁg;plan generosity. 'At‘time t (t<R),.the stay
fpeﬁsion is o
' ‘Bs = asS+Y(R), S | o :('2)
~ where Y(R)‘is projected final‘eernings. ‘Upon leaving the firm prior to
ereeirement, the worker is”entitled te-receive,Onlyvthe legal benefits based oﬁ
‘formula (1). These benefits will be less thah the stay pensieﬁ based on
formule (2) as long as Y(t) <vY(R).,,Discoeﬁting benefies at'R,back to time t
at an interestvrate i gives the wefker's pension wealth at time t. The loss in_
pensioh wealth assoCiated»with a job change is the difference in the wealth

lvalues of the stay pension and the leave pension,
CCL = aeSe[Y(R) - Y(t)]e i1(R-t),

The existence of this capital loss wiil reduce voluntary worker quits and
“increase wquer effort to avoid‘involuntary terminations. Both of these
respenses will tend to reduce iabor coses.

- Firms can also use defined benefit pensions to modify worker retirement
behavior. Prior to Becoming eligible for‘Benefite, workers increase the value
of their pensien weaith.with continued work. _This gain in pension wealth is
referred to as peﬁsion compensation. Pension compehsation based on the leave
benSion rises fapidly in both‘absolute terms and as a percent of toﬁei compen- ;3
gsationxﬁith increased job tenure. This increase is due to‘higher.earﬁings,'
eiﬁereased service, and reduced time untii retireﬁent. After eligibility,
pensionvcompensation drops sharply because ﬁhe worker must‘new give up current

pension benefits to continue to work (Kotlikoff and Wise 1985).
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.i’firms‘can,influence'the'magnitudeiof this;decline byvtheir‘choice_of' o
' nensionjnrovisions; The'drop’in’pension‘conpensation after eligibility'is a
:function of thevage‘of eligibllity, the continuatlon of wage and serv1ce'
:"accruals; actuarialyadjustments and max1num beneflt formulas Under certainA
:conditions 'hension’compensatiOn becomes negative’With~c0ntinuedlemployment and
h_.pen31on wealth declines for workers who remain on. the JOb Of course lif’firﬁs:if
:w1sh to encourage workers to remain at work, they can offset the decline 1n
‘pension compensation by 1ncreas1ng wages (Clark and McDermed 1986) ‘Studles‘j:
.examining the ‘economic effects of pensions tend to support the conclu51on that :
'pen31ons are part of anbimp11c1t contract used to modlfy worker behavior
: For the most part ~compan1es do not usesdefined contribution-plans to
prov1de similar incentives for reduced Job turnover greater effort .and
increased retirements. 2 Therefore we should expect to observe firms with high
'turnoVer~and monitdrlng costs as well as f1rms des1r1ngkfewer older~employees_-:
in thelr Workforces ch0051ng defined benefit plans. 3 |
hoice of Plan Type o |
5 From the'firm's perspective the decision to offerrhension'coverage dependsl
on the costs of providing the pension. From‘thebworker's persnective’the' |
"deciSIOn:to accept'a job‘with pension coverage‘depends on the‘net expected.‘h
value'of~the jbb compared tofother jobsithat’do not include»pensions as part of -

the.compensation[package.ﬂ:In'the following empirical study, plan choice probit .

2Firms could provide greater contribution rates for workers with more
__years of service. Even in this case, the worker fully owns the benefit
“ accumulated to date. The prospect of receiving higher contributions in the
future would‘be equivalent to tilting the age-wage profile’(Lazear 1979).

- . 3a number of recent papers have argued that flrms can achieve 51milar
results by paying wages above the market clearing rate. - These eff1c1ency wages
should increase employee effort, reduce turnover, improve morale, and help the
firm hire better quality workers. Whether eff1c1ency wages or pen51ons are -

».'better able to achleve these. results is ‘an unresolved issue.

'»/,,
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‘ :fféﬁ¢ti9ps éfé;éséimétedtfor‘firﬁézfiliﬁg 5560btaereﬁérting‘fofﬁs. In thék.>
 ’éﬁéi&sis; firm‘;héfaétefisﬁics are ﬁsed ﬁo eétimate:Which fact9rs;ek?iéin ,
_. ‘fi);;»méi' .‘clleébisiobné .:to c;ffer, defmed _b‘eﬁefii: Plans:v. '} B

i - An iéportant diétinétion'betwéen'définéd Bénefif p1ans éﬁd défihedv

'.”“coﬁtribﬁtidﬁaplansiis that defined benefit plans can be_used as part of -

.f sim?1i¢itvemp1Qymeht contracts to modify workers’ behavior by givingfthemvincéﬁ5>' 

tiﬁes’ﬁéﬁ:tofquituahdjnot‘to engage in’activitiesvfhat ¢oq1dvlead to>their
. disﬁiséai."Firm§ ﬁith high t?aiﬁing ¢o§ts associated With firﬁesﬁecific humaﬁ'
 '¢a§itg1 Wiil:ﬁebﬁore liﬁely'tol$e1ect definéd benefitbplans‘so they cﬁﬁ impose
penélties on ﬁorkers‘wﬁo.ieave. 'Firms With'high_costs éf hiring‘aﬁd higH
vanitoring costsralsofwill’feﬁd\ﬁo use defined benefit plans. - In addition;
fi;ms:caﬁ;userdéfined béﬁéfit blaﬁs»to'aiter retireﬁentvbghavidr.v Lazear_
v(1983)‘and.Bulow;»Schoieévand.ﬁenell (1983) argue that pensién-benéfitsbéaﬁ’b¢ :
uééd’és;a'form of severancé'péj thfodgh'eérly rétirément §gn¢fit§.-_To captufef'
s§me of the variapce'inAthesé:effectg aéross‘the gcoﬁomy, iﬁduStry.diéhdtomous
'Qa%iables are iﬁc1ﬁded iﬁ éli“éstimations of thé choice of plén type;'
, Ih,general,Adefined Benefit plans tend to have higher régulétory»cbsts per.
.pggﬁicipéntjcompéredbto defihed contributioﬁ plaﬁs.- HQWever, largef &efined
"benéfif‘plans,acﬁiéve sdmeieconomies of'plan:administratiqn_énd may be able to
v.vﬂeafn;g higher raﬁé,bf‘refurn on invested funds (Smeeding‘l983;bMitche11 and
: Andféws 1981).> Thué,.thé»rel&tive costé of offering_a-definedAbeﬁefit plan

will-fall with increases in the number of,pafticipénts and therefore larger

firmsﬁwillﬂbe'more'likely to offer defined benefit plans. In addition, workers

in larger firms have more opportunity for within-firm job advancement and

o di?eisificatibn thanisimilar WQrkers in smallér_firms. 1Thesé_opportunitiesv
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‘i'should reduce quit rates and‘increase'the demand by workers for defined benefitv'
pplans | | |
| | Similar losses in pension wealth occur 1f the firm goes bankrupt with
vinsufficient a9sets or«breaRSvthe 1mp11c1t'contract for.any reasont This‘"
:.bimplies‘that the‘risk assoc1ated w1th deflned benefit plans is also a functionv,vv
. of the economic prospects of the 1ndustr1al sector of employment and flrm 51ze,'
| since smaller firms are more likely to go bankrupt (Brigham 1985 and Dunne; :eti
al 1988) - Thus, workers choos1ng defined benefit plans are accepting risks
' vasscciatedbwith‘premature job»separation.‘ The magnitude of this capital loss
-isla function of,the,rate_of growth of real wages,»the rate of 1nflation, and~
‘rworkers'_ages and 1ifebexpectancies. Thishrisk'can vary by race and sex,'and
‘with joint survivorshipvoptions as well as marital status. |
| .ln-a;defined,contribution'plan, worhers accept a'rate of‘return risk that
accompanies the investment of their‘pension assets. While similar'to.the risksv
'_thatvany investor incurs,‘the rate ofireturn risk'associated with defined’
contrlbution pen51on funds has one unique characteristic --. the fact that the
dpen51on investor has no 1ndependent control over the timing ofvthe termination »
of the investment. For example;vWOrkers may be cashed out of their pensions if
,they change Jobs or retire Thusb work-related decisions»may affect the
iexpected value of the 1nvestments, since job termlnatlon may come at high or
low values of the pen31on_fund;
From a worher's perspective, a defined contribution plan,therefore has an
hnéertainﬂbenefit value'dependent'npon the'state'ofithe pension accountvat
'retirement agev Rlsk preferences may differ systematically with demographic _‘

characteristics In addition differences in 11fe expectanc1es by sex and
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marital status‘imply different'costs‘associated'with.the provision of identical
annual benefits in defined benefits plans.

For”employers, defined benefit plans contain risks associated with‘the
rate of growth of earnings and the rate of return to pension investments.
However Ippolito (1986) argues that the market risk faced by employers is
negligible over‘time.' Unlike the worker, the firm is able to avoid much of the
_risk‘of‘market'fluCtuations'because net~gainS‘will tend to offset‘net losses
over cohorts of workers. Workers covered by defined benefit plans also face’
‘risks associated with uncertain'final earnings andbinflation that erode the
real value of'the_promised benefits if there are no post-retirement increases,‘
in benefits. 'Bodiev Marcus, . and Merton (1988) provide a comprehensive assess-
ment: of the different forms of risks associated with the two plan types

From the worker'’s perspective, union membershlp provides an organization
’to monitor firm compliance~with any implicit contract. The reduced probability
'of employer cheating on the contract makes workers more w1lling to accept
defined benefit plans. Ippollto (1985) argues that firms may use underfunded
defined benefit plans to make workers unsecnred bondholders of the company.
Underfunding tends to reduce union compensation.demands and makes unionized

employers more likely to want to offer a defined benefit plan.
V. Explaining the Decline in Defined Benefit Plans

The preceding discussion identifies certain factors that influence the
selectionbof a plan type by firms. In this section, samples from the 5500 data
- of primary plans with 100 or more participants are used to estimate the effect

‘of these factors on plan choice. Plans are first matched’to firms and then the



w
ffirme are grouped into‘those haviﬁg one or more primarv defined'benefit planvh
:Eand those hav1ng no prlmary deflned beneflt plans. MultiFemplover piens are
”elidlnated from the ana1y51s because these plahs do not have 1nformat10n on the L

"employment 1eve1 of the firms in the multi- employer group In addltlon ~all |

T jflrms 1n the constructlon 1ndustry and the agrlcultural sector are excluded 4

'"V.Probit functlons for plan choice are estlmated for the remalnlng sample of

firms; The dependeﬁt variable is equal to onehfor those firms havingvatvleast- h
'vonehbrimerv.defined benefit plan and zero for those with no primary‘defined
'benefit plaﬁs.d The explanatory variablés‘are employment of;spthoring_firﬁ,
‘industry of plan sponsor, and thevyear the oldest plen was started.
Unfortunately,‘the SSOOVforms doknot contain information on'othervkeyt;

. determinants of.plan.choice such as coverage by‘a'collective bargaining
.agreement; éverage tenure;of workers, and othervdemographic charecteristics,of'
the workforce.?

‘v’ The means for variables used in the analysis ere shovn in Table 4 for‘all

' plahs and by firm size for i977'andv1983. The means ehow.a decline in defined
»:behefit‘coverage for all plens in the sample from 70.3 percent to 63.0 percent.’
The decline is observed for each size categorv; however, the decline:is overb
tﬁice as large for the smallest firms as compared to firme with‘l,OOO or ﬁore .
employees. The distribution of olans across industriesrshows,that over 40 ¢

percent of the firms with pensions are in. the manufacturing sector.

4The construction 1ndustry is excluded because most of these plans are
mu1t1 -employer. : :

5In a related paper (Clark, Gohmann, and McDermed), we have estimated plan
choice using the 1983 5500 data matched to the CPS to determine average
demographlc characteristics within industry and firm size groupings. Estimates -
using these data provide general support for the implicit contract theory of
defined benefit pensions. The inclusion of these demographic variables does
not alter the findings reported in this paper.
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The results from ‘the estimated pfobit functions arelfeported in Table S.V
v'Thé-primary finding in these estimations relates to the variables éoncérning
the date‘thevoldest pension plan was instituted by the firm. The §a1ueé show
Ithat firms starting their first plan after 1974 ére 32 to 46 percent ﬁore.
likely to have all defiﬁedbcontributiOn plans than firms instituting plaﬁs
pfiorlto 1950.. Thesevpost-ERISA plans are. 15-20 pércent mbfe likely to.be
.definéd contributionvplané thén those started between 1950 énd_l974. Ihese
estiﬁates show that the probability of firms having defined_Benefit plans has
continued to decline thfoughout the period 1975-1983. For'example, firms that
étarted their oidest existing planvbetween 1981 and 1983 aré about 7 percent
more 1ike1y to havé all defined contribution plané than firms starting plans‘
- between 1975 and 1977. These findings strongly suggest that increased
regulation during this period has resulted in declining use of defined benefit
plans.

The estimates show that firm size is an imbortant determinant of plan
choice. Firms with employment‘of 500 - 999 workers have 10 - lé percenﬁ highef_
probability of using defined benefit plans than firms with employment of 100 to
499 workers while firms with 1,000 or more employees are 15 to 25 percent more
1ike1y to adopt defined benefit plans. The results from Model 1 indicate that
the wholesale and retail trade sectors are signifiéanflyvless likely to use
defined benefit plans than the omitted industry, which is mining. Other
industries d§ not differ from mining in their use of defined benefit plans.

Further evidence of the determinants of the»declining‘use of defined
benéfit ﬁians is pfesented at the bottom of Table 5 using‘sample means aﬁd the
z_prbbit estimates, The last row of the table show the probability predicted at

the sample means of firms offering defined benefit plans for each year. These
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: leués indicate that the probability of a firm offering defined benefit plans
felivfrém 72.1 percent in 1977 to 65.1 percent in 1983. Likeiihood.ratio tests:
performed on a set of equations with oﬁly one post‘ERISA dichotomous Variaﬁle
indicate that the equations across these years are‘significantly differént from
eaéhvother.
| These esﬁimétes also allow us to predicte the probability of a firm having :
at least one defined benefit plan as a function of when the firm's oldest plan
was started. For example, thé probability that a large manufacturing firm
initiating its oldest plan prior to 1950 hés at least one defined benefit plan :
»is:94;3 percent. During the years prior to ERISA, this probability falls to
88.9 percent for firms whose oldest plan'wés iniﬁiated between 1950 and 1959,
to 85.4 percent for firms with plans starting between 1960 and 1969 and 82.3
for‘firms beginning plans between 1970 and 1974.
3The;e values indicate a slight decline in the use of defined benefit plans
prioélto the passage of ERISA. However, after 1974 the probability of large
firms in manufacturing adopting defined benefit plans drops markedly. The
predﬁcted probability of having a defined benefit plan for firﬁs starting their
‘ oldes?iplans between 1975 and 1977 1is only 71.3 percent. This declines to
66.7 and 64.2 percent reépectively for firms starting plans between 1978 to
.1980 and 1981 to 1983.6 These results indicate a larger effect of pension
.'1regu1ation on plan choice than reported by Ippolito (1986, 1988). Differences

may be attributable to our inclusion of data through 1983 while Ippolito’s

' analysis uses data only through 1981. Also, his study focuses mainly on the

bThese results are derived using the 1983 estimates in the base model
‘while setting the value of the variables for employment of 1,000 or more and
manufacturing equal to one, all other variables are given zero values.



':iﬁﬁabt of ERiSAvwhile we cohsider tﬁe’evolving regulatory‘enQirénment Between
 the mid 1970's and the mid 1980's.
3 Ano;hef way>to'éxamine these data is to estimatevsepafatebplan choiée
"funépions for‘fifms based on when the oldest,plaﬁvwas sﬁérted; In this
;én;IySis;.plan choicé is estimated as a'fuhctibn of firm size'and‘industry;
.The‘predicted_ﬁrobability of firms having a defihed Benéfit plan conditionalvdﬁ f
théir.oldest existiﬁg plén haVing been started prior to 1950 1is 92.4 pefcent.‘
For firms with plaﬁs started be;ween 1950 to 1959 this Val#e fallé to 78.2
‘pércent, and those firms whose plans were initiated betweenv1960vand 1969 had a
‘pfédicted probability of 6357 percent. Firms starting plaﬁs immediately prior
‘to ERISA have a probability of using a definéd benefit plaﬁ Qf;62.5 percent,
 wh§;eas firms'initiating plans in the post-ERISA period have predicted
'ﬁrobabilities'éf having a defined benefit plan of apﬁroximafely 45 pergent.
Onée égain, the analysis ciearly indicates that controlling for firm size and
indu#try, firms were less likely,fo adopt definedvbenefit p1an$ in the post-
”ERISA period. | | |

: These results indicate that fhe trend toward greater ﬁsg of defined
coﬁtribution plans is the result of changes in the seiectibn érocessvitself.'
This finding isbcénéistent with the expected response by firms to increased
 federa1 regulétions of pensions. Eariier we hypothesized that fégulatory
impacté were greétest on smali firms. If true, we should observe’that’most of .
the chénges have Qécurredbamong smaller employers. To investigate this issue,
-the samples of firms are divided into thfee'firm-sizé caﬁegories andbpiaﬁ
chéige équations are estimatedvfbr each group. The results are Shown in Table
6. The iﬁdustriél variables indicété that within each sizevcétegory,»firms in

the two trade sectors are-Significantly less likely to'offer defined benefit
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‘vﬁtigﬁg; IhefréSuits'alsb qbﬁtaih‘thé gamebpattérn of incfgasédzlikélihood of
"mbfe fecent piéné_to bévdéfinéd'contributionbplaﬁs;- The predicétéd
'brbbébiliiieébat.the sémﬁie means'Shéw that the likelihood bf firms offering
‘défiﬁed beﬁefit pians decliﬁed‘iﬁ‘eacﬁ of the’thfgé‘size_categOries betWéeﬁ:g
. fié??]én&:i983. A§ expéqtéd) the largest deéline isbfor the sm#llésﬁ firmé.‘ 
B >'These'resﬁlts shown atbthevbottémiof fablgl6_indi¢ate‘that fbf firmé_wiﬁﬁa
’1'160‘t§ 499 wdfkers; the:pfopability of having a &efingd Eenefit'pian‘wés 61;4:
fpefceﬁtbin 1977 bﬁt féll t6 53;0 percent in 1983. Sﬁéller‘deﬁlineé ére notéa‘; >.
'ifér each 6f the other tWo'gfoupé. vLikelihood’ratid tésts indicate thét-the.."f
Hfuncfibhs acrdsé yeafé within each size group‘a;é éignifiéanfly different‘fdr-‘
thé éﬁallvandbmiddleusized firms. 'The liklihood ratio test Was not significént 
fdr‘the Iarge”fir¢s.“ Theée tests were perfofméd oﬁ’fuﬁctions ﬁsing onlybone : »b f>‘i
: pbsthﬁISA dichotdmopshvafiabié.» Similaf teéts reveal that the responges
écréss(size-of-firm categories gre’significantly differéﬁt for each year.

-

VI Concluding Observatiohsv

Ihi; anéinisvﬁas‘égaminéd the reduced.reiiance 6f'firms on>defihe& |

: benefit plans. Daﬁa‘froﬁ theFSSOO reporting fofms»indicate g,déciine in fhéb
.?ropbrtionvof firms ﬁith«100 or more pafticipants’offering defined Beﬁéfit |
plans from 77.2 percent<in‘iQ77 to 70.4Hpéfcent»in 19&3; This dec1ine'is shown -
 ;0»§e tfue Within_eaqh of thé major industrial gréﬁpép 'Estimaﬁes.of pfobit“ - v' 
"funcpiops across th§ yeérs and by fifm éize cdnfirm thélobserQatiOns:basqd on
;he means.f’Examiﬁation of'predicted-pfobabilitiés‘basédhdn théée,equatidns‘andi.."
‘sampie meénsishéﬁ the'rédﬁ¢édﬁiike1ihood'of firms pffering defined benéfif

T : . 1
i . X i
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:vﬁlané. Further examination reveals a’statistically'significanr trend towardi'
réduéed,reliaﬁce-op def?néd1benefir’p1aﬁs.v |

| Theée’results suggestrthar.frrms and ﬁorkers reééivé less value from
implicit‘ém?loymeptbéontracts; inéluding‘a défiﬁéd-benefit pensidn»ih'the.19805
',ﬁﬁaﬁ‘they did in eariier years: The mostllikely explanationbfor'tﬁese changés
 -is rhe éontihuing aﬁd:almbst»annual'revisioniin'penéion regulations!_ Theser':
';CHangeg.héve rﬁised‘theféost of offering defined Bénéfif pléné.relarive to. v
 d¢finéd.contribution plans;' The addéd ¢osts,fa11 mosr heévily on smallbr
émplpyers; VThéSé‘regularory‘changes require plan médifications that may
ffund;mentally alter the»gainsvtd offering'peﬁsioné and:aléo require annual
payments to plén administrators to acﬁuallj révise the plan. _Iﬁ'the face of‘
‘v>these”C°ntiﬁﬁing changes, it is not surprising that relétive1y more firms aré_

opting for defined contribution plané.
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_Tabléfl' Number of Primary Plans and Actlve Partlclpants by Plan Type:

22

5500 Reporting

(100.

Forms
N Participants -
Plans (millions)

1977 1980 1983 1977 1980 1983

Defined 17,463 122,779 24,589 22.4 27.2 27.6
benefit (77.2) (74.8) (70.4) (88.5) (87.2) (81.9)

Defined =~ 5,011 7,441 10,031 2.6 3.7 5.7
contribution  (22.2) (24.4) (28.7) (10.3) (11.8) (16.9)

" OtherP 146 240 315 .3 .3 4
e (0.6) (0.8) (0.9) (1.2) (1.0) (1.2)

" Total 22,620 30,460 34,935 25.3 31.2 33.7
o (100.0) - (100.0)  (100.0) 0)  (100.0) (100.0) -

8Numbers in parentheses represent percent.of column totals.

, bThese plans include defined benefit plans with benefits based partly on balance of
separate account of participant (code section 414(k)), annuity arrangements of certain
exempt organizations (code section 403(b)(1l)), 'custodial ‘accounts for regulated 1nvestment
- company stock (code section 403(b)(7)), pension plan utilizing individual retirement
accounts or annuities (described in code section 408) as the sole funding vehicle for

‘ prov1d1ng benefits.
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Table 2. Distribution of Plans by Industry?

Defined benefit , o Defined contribution

1977 1980 1983 1977 1980 1983

Agriculture 103 142 174 38 66 110
: (72.5)  (68.3) (61.3) (26.8) (31.7) (38.7)
Miﬁing- L 296 426 458 : 63 115 196
. (82.0)  (78.2) (69.8)  (17.5) (21.1) (29.9)
Construction 862 1,323 1,054 279 579 646
(75.1)  (68.5) (61.3) (24.3) (30.0) (37.6)
- Manufacturing 8,849 12,119 12,539 1,759 2,719 3,328
(83.1) (8l.4) ~ (78.8) (16.5) (18.3) (20.9)
Transportation, 979 1,224 1,273 '208 278 400
Communications (81.4) (80.7) (75.3) ©(17.3) (18.3) . (23.7)
Wholesale trade 583 842 931 440 ' 688 840
| (56.7)  (54.7) (52.2) (42.8) (44.7) (47.1)
Retail trade 591 912 937 531 849 1,122
: (52.5)  (51.5) (45.4) (47.2) (47.9) (54.4)
Finance, Insurance, 1,525 1,888 2,138 471 558 791
Real Estate (76.0)  (76.7) (72.6) (23.5) (22.7) (26.9)
Services 1,864 2,756 3,101 595 1,204 1,834
: (75.2) (68.8)  (62.1) (24.0) (30.0) (36.7)

80ther primary plans are not shown in this table. Figures in parentheses indicate the
_percentage of plans in each industry.
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- Table 3: :Distfibution of.EffectivevDaté for Primary Plans by Plan Type: 1983 5500 Forms

- Number of Plans Started

During Period?

Percent of existing plans
- started during period

Prior to 1940

- 1940-1949

1950-1959
1960-1969
ié7o;1974»
i975;1§79
1986-1985

Totalv'b

DB

269
@)

1,846
(7.6)

5,016

(20.7)

7,799
(32.2)

4,061
(16.8)

3,358
(13.9)

1,876
(7.7)

24,225
(100.0)

DC

2 (0.1)

'198‘
(2.0)

1,008
(10.2)

2,372

(24.0)

1,782
(18.0)

2,691

(27.2)

1,822
(18.4)

9,883
(100.0)

‘Other

2
;(0.7)

13
(4.3)

32
(10.7)

59
(19.7)

48

 (16.0)

82
(27.3)

64
(21.3)

300

(100.0)

DB DC  Other
95.7 3.6 0.7
89.7 9.6 o;év |
~ 82.8 16.6 0.5
1 76.2 23.2 0.6
68.9 30.2 0.8
54.8 ‘43.9 oL
49.9  48.4 1.7
704 287 0.9 i

 @Numbers in parentheses are percent of column totals.



. ‘Table 4. Sample Means: 1977 and 1983

25

All Plans . Emp: 100-499

Emp: 1,000 or more

Services 163 204 145

Emp: 500-999
19717 1983 1977 1983 1977 1983 1977 1983
 Defined Ben. .703 630 .60  .529 725  .658 831 .79
‘Bmp: 500-999 .181 .161
. Bup: 1,000 or more 324  .302
Plan Started | . |
~1950-59 .225 .164 .208 d46 221 .158 .253 200
1960-69 .33 282 .367 .292 .350 280 .277 265
1970-74 .192 173 .21l .188 192 - 183 .162 141
1975-77 .129 127, .140 .139 .143 A1 104 .102
©'1978-80 : .088 .100 .090 - .064
1981-83 .08l .089 .082 .068
Manufacturing 47643487 452 425 .395 483 453
. Comumications  .066 ~ .055 .05l .046 .060 051 .093 074
Wholesale Trade  .066 .070  .089  .093  .068 057  .032 037
Retail Trade .071 .079 .057 .069 .069 089 .092 .092
Finance , Insurance v
and Real Estate .140 .126 .157 129 .137 129 .16 118
188 .226  .263  .157 .19




g

‘Table 5. Defined Benefit Plan Choice Equations¥* "

1977 1980 - 1983
Brp: 500-999 102° 096 .121¢
Fmp: 1,000 or more - .200¢  .222¢  .241C

- Plan Started ' : ' -
1950-59 ‘ 130 -.127¢ -.136°
1960-69 , -.161¢ 171 -.199C
1970-74 -171¢ -.204¢  -.251C

1975-77 -.319¢  -.347¢  -.388C
1978-80 ‘ -.389¢  -.432¢
1981-83 | -.453¢

Manufacturing -.035  .003 .015

~ Transportation; ‘ L

Commmications -.010 - .026 .018
Wholesale Trade 2205 -.179%  -.159¢
Retail Trade ~  -.349¢  -.305¢  -,300C
Finance, Insurance o
and Real Estate -.006 .0478 .057b
 Services | -.023 - -.022°  -.028

~ Constant 3116 295¢ - .307¢
z ’ -6995  -9857 -11,717
Sample Size 12,620 17,460 20,299

Predlcted Probab111t1es (Percentages) -
72 1 69. 7 65.1

*The figtlres reported are derivatives of the probability function evaluated at the s@le
‘means. For dichotomous variables the entries indicate the change in the probability
‘ assoclated with a change in the variable from zero to one. :
8fstimated coefficient is statistically significant at 10 percent level.
DEstimated coefficient is statistically significant at 5 percent level.

CEstimated coefficient is état;istically significant at 1 percent level.

2
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Table 6. Defined Benefit Plan Choice Equations: By Firm Size¥

Emp: 100-499 Emp: 500-999 Emp: 1,000 or more

1977 1980 1983 1977 ~ 1980 1983 1977 1980 1983

Plan Started ' . ‘ ,
1950-59 -.123¢  -.106¢ -.080¢ -.068% -.112¢ -.209¢ -.135¢ -.120¢ -.142¢
1960-69 -.152¢  -.149¢ -.136°  -.094P -.154¢ -.300¢ -.176° -.159¢ -.193¢
1970-74 -.164° ° -.168° -.171¢  -.105P -.223¢ -.355¢ -.171¢ -.195C -.2712¢
1975-77 -.292¢ -.308° -.307¢ -.247¢ -.349¢ -.500C -.345¢ -.338¢ -,379¢
1978-80 o -.341¢ - 348C -.382¢ -.55C¢ - -.399¢  -.409¢ -
1981-83 -.351¢ -.506¢ -.545¢

Manufacturing  -.062 -.045 .035 .053 .050 -.033 -.028 -.37 .010

Transportation;

Comunications .023 .03  .0728 092  .017 -.112  -l075  .023  -.004

 Wholesale Trade -.257° -.230° -.135¢ -.082 -.092  -.200> -.175¢ -.114P -.151¢
Retail Trade  -.381¢ -.338° -.245¢ -.206® -.251¢ -.352¢ -.314° -.217° -.301¢

Finance, Insurance ’
“and Real Estate .023  .046  .138° 087  .109* -.023 -.108> -.008 -.049

Services -.07%6  -.084> -.042 1312 079 .00 -.36  .000 -.028
Constant 346 0331 231 . 247 327 .550°  .425¢  .373¢  .451C
z -3980  -5807  -7042  -1274  -1730  -1888  -1700  -2294  -2724

Sample Size 6,246 9,017 10,904 2,280 2,994 3,270 4,094 5,449 6,125

Predicted Probabilities (Percentages) S ,
) 6l.4 58.4 53.0 73.4  70.2 67.5_ 84.9 84.6  82.4

*The figures reportéd are derivatives of the probability function evaluated at the sample '
means. For dichotomous variables the entries indicate the change in the probabiliw
assoc1ated with a change in the variable from zero. to one.

aEstinat;ed coefficient is statistically significant at 10 percent level.

bEétinnted coefficient is statistically significant at 5 percent level.

°Est1'.mated coefficient is statistically significant at 1 percent level.






