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Abstraa 

During the last ten years, the number of workers covered by defined benefit 

retirement plans has fallen precipitously. At the same time the number of workers 

covered by defined contribution plans has climbed to record levels. This study examines 

whether the changes in accounting and tax regimes contributed to the decreasing 

emphasis by firms on defined benefit pension plans. I control for economic variables 

identified in prior studies as determinants of pension choice. I also control for variables 

identified in the popular press as being responsible for the change in emphasis. This 

study extends prior pension choice literature by looking at previously identified pension 

determinants over an extended period of time and interacts those determinates with 

changes in accounting and tax regimes. I find that both the changes in accounting and tax 

regimes motivated firms to de-emphasize defined benefit plans. 
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I. INTRODUCTION 

In 1984, U.S. firms sponsored 168,000 defined benefit (DB) plans. By 1995 that 

number had fallen by 54 percent while the number of defined contribution (DC) plans 

rose by 51 percent (McCafferty, 1996). During this same time period, there were 

accounting and tax regime changes that affected only defined benefit plans, not defined 

contribution plans. Although, there was no stated intent by FASB or tax lawmakers to 

discourage firms fi'om offering defined benefit plans, this paper will examine whether the 

change in tax and accounting regimes had the unintended consequence of influencing 

firms to de-emphasize defined benefit retirement plans. 

This is an important question because the choice of pension plan has not only cash 

flow implications for a firm, but social consequences for workers and economic 

consequences for firms which have used DB plans in the past to sort workers and control 

productivity. There are economic reasons to believe that these regime changes may 

effect the balance of pension plan costs and benefits by which firms made their pension 

choice. 

This research analyzes three different regime changes. Figure 1 provides a time 

line. The first regime change studied is FASB Statement No 87.' There are two changes 

included in SFAS 87 that might encourage firms to decrease their emphasis on defined 

benefit plans. First, a minimum liability is added to a firm's balance sheet if pension plan 

assets are not large enough to cover pension liabilities. Second, the pension expense 

' Finns could choose to adopt SFAS 87 between 1985-1987. All except four firms in this sample adopted 
in 1986. 
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computation is standardized for all firms and computed in a way that is likely to add 

volatility to reported income. 

The second regime change is the enactment of the Tax Reform Act of 1986 (TRA 

86). This law places an excise tax on pension plan asset reversion and lowers the top 

future salary pensions can fund. Prior to TRA 86, firms could build financial slack into 

their DB plans by overfunding in excess cash flow years and withdrawing excess pension 

assets or making smaller contributions in low-cash flow years. TRA 86's salary limit of 

$200,000 means workers with a salary greater than that limit can not receive (in a tax-

qualified pension plan) benefits on any salary over $200,000 A firm with highly 

compensated employees (HCEs) must find alternative ways to give those employees 

pension benefits on their entire salary.^ 

The final regime change examined is another change in tax regime, the Omnibus 

Budget Reconciliation Act of 1987 (OBRA 87). OBRA 87 includes a provision that 

firms can no longer even make contributions to their pension plans if the fair value of 

plan assets is more than 150% of termination liabilities'*. This provision makes it difficult 

for firms with young workers to fiilly fund their defined benefit plans (Petersen, 1994; 

Ippolito, 1992). 

* In 1993 the top salaiy limit was lowered to $150,000. 
 ̂ A person earning over S80,000 per year is considered an HCE. Discrimination rules force all tax-qualified 

retirements plans to service lower-paid as well as HCEs. Firms can, however, give HCEs a non-tax-
qualified plan without ofiering the same percentage of benefits to less well-paid employees. Employer 
contributions to non-qualified pension plans are not tax deductible. 
" Termination benefits are bas  ̂on an employee's current salary. In other words, OBRA 87 assumes that 
future liabilities are proportional to current wages, which is not tnie for firms with many young workers. 
To fund real future liabilities, these firms need to be able to fimd based on an estimate of their workers final 
salaries. 
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Prior studies examined the determinants of choice between DB and DC plans, but 

they have not examined the effects of these regime changes. This study makes several 

contributions to existing literature. First, the time frame for this work is an eleven-year 

period, 1983 to 1993. This data base is considerably larger than previous pension choice 

studies and gives me the opportunity to shed further light on the validity of the 

determinants of pension choice that have been identified in prior studies. Since I am 

using a panel of 743 firms over an eleven-year time period, I am able to use a set of 

dependent variables that differ from the simple binary choice (defined benefit versus 

defined contribution) typical in prior pension choice studies. This construction is chosen 

because eighty percent of the firms studied offer both defined benefit and defined 

contribution plans. In general, the firms studied are not making an initial choice of 

pension plan, but choosing to shift emphasis from one type of plan to another. To 

measure this effect, I use four continuous variables to proxy for the shift in employer 

emphasis from one type of pension plan to the other. The first construction is the percent 

of all pension assets that are held in defined benefit plans. The second is the percent of a 

firm's active employees enrolled in defined benefit plans. The third construction is the 

percent of employer pension contributions that go to defined benefit plans. The final 

construction is the percent of an employer's benefit plans that are DB plans. 

Also different from other studies, I test the change in emphasis from one type of 

plan to the other using a two-way fixed effect model. Tests on the data show there are 

effects that vary by year and firm. What this means is that the firms studied are not 

homogeneous. Factors unique to those firms influence pension choice. Also, external 
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fartors that change over time, such as an increase in labor mobility or worker preference, 

influence pension choice. Using this methodology and an extended panel of data, I am 

able to confirm some of the economic variables previously thought to determine pension 

choice. I also show that some prior results might be driven by the change in regimes. 

The results of this study suggest that the accounting and tax regime changes are 

associated with the move away from defined benefit plans for the firms in this study. In 

particular, I find that firms with a recent history of very low income move away from 

defined benefit plans at a significantly faster rate after the passage of SFAS 87. I find 

further that firms with a high probability of very low cash flows and firms with a large 

number of HCEs de-emphasize defined benefit plans after the passage of TRA. 86. 

Finally, I find that firms with a preponderance of younger workers moved away from 

defined benefit plans after the passage of OBRA 87 made it more difficult to fiilly fund 

their pension promises. 

In the following section I review literature related to pension choice and firm 

reactions to changes in accounting and tax regimes. Section HI develops the hypotheses 

to be tested. Section FV describes the model to be tested and explains variable choices 

and construction. Section V describes the data sources and sample characteristics. 

Section VI contains empirical test results. Section Vn contains sensitivity analysis while 

Section Vin outlines conclusions and directions for further research. 
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n. REVIEW OF RELATED LITERATURE 

2a. Introduction-. 

FASB 87, the accounting standard for defined benefit pension plans, was created 

with two stated purposes. First, to produce a more uniform and consistent calculation of 

the aimual pension cost. Second, to produce a more accurate recognition of a firm's 

obligations in connection with pension promises (Miller 1987a). TRA 86 and OBRA 87 

were tax laws meant to generate revenue by closing what lawmakers considered 

loopholes that cash-rich firms were using to stow tax-deferred dollars away in pension 

plans. While prior research examines stock price reactions to changes in accounting 

regulations and stock prices (Kaplan and Roll, 1972, Ball, 1972, Sunder 1973, 1975; 

Benston, 1973, Gheyra and Boatsman, 1980), this study takes a different angle. Rather 

than looking at how changes in accounting procedure affect the price of a firm, I examine 

whether a change in accounting procedure and tax regimes have had an effect on they 

type of pension plan chosen. Specifically, I study whether the change in accounting and 

tax regimes influenced firms to change emphasis away fi"om defined benefit toward 

defined contribution pension plans. 

This is an important question because accountants and lawmakers want to know 

the effect of a change in accounting and tax rules on firm behavior. 

The literature necessary to study this problem comes from the fields of 

economics, finance and accounting. I use the economics literature as the basis to 

determine economic incentives that lead to different pension choices. The finance 
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literature contributes the financial incentives that motive firms to choose defined benefit 

or defined contribution plans. Finally, the accounting literature reveals the incentives 

surrounding the creation of FASB 87, and the ex-ante revealed preferences by certain 

types of firms against the proposed changes. 

There are several reasons to expect that a change in accounting regimes will 

influence firms to change their degree of emphasis on defined benefit plans. First, a 

study done by Francis (1987) found that firms which lobbied against the Preliminary 

Views associated with FASB 87 were firms who had the potential to be harmed, were the 

Preliminary Views adopted. The Preliminary Views, and later the final Statement, had 

both balance sheet and income statement effects. It was the firms with more volatile 

income or high levels of debt that lobbied against the proposed statement more than firms 

that would not be affected by the changes. Though FASB made several compromises to 

mitigate the most severe financial statement effects, substantial enough changes remain to 

expect firms to react to adverse financial statement effects. It is also possible that a 

firm's perception that there might be adverse effects in the future would cause firms 

susceptible to those effects to switch pension plan types. 

A second reason to expect that the change in accounting and tax regimes 

precipitated a change among firms in the type of pension plan emphasized comes from 

reading interviews with various firm financial officers. Practitioner articles cite 

"Washington's" imposition of standards, taxes and regulations as a major reason for the 

decreased popularity of defined benefit plans. For example, a recent article in CFO 

magazine cites a study that estimates that funding changes legislated in the 1980s require 
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firms to invest 60 percent more in defined benefit plans, just to sustain benefit levels. It 

fiirther notes that the cost of complying with complex regulations and paiang Pension 

Benefit Guarantee Corporation (PBGC) premiums have jumped from $1 to $19 plus 

penalties per participant since 1974 (McCafferty, 1996). Myra Drucker, Assistant 

Treasurer, Xerox, when asked what was driving the movement toward defined 

contribution plans replied, "Defined-contribution plans are more straightforward, easier 

to understand, easier to administer, portable and covered by less regulation. I don't think 

it's some secret plot. I think it's just one of the areas in which the regulatory system has 

failed the defined-benefit plan." (Macey, 1995). 

This literature review will show the basis for the variable choices I make in this 

study by first showing the theories upon which my accounting change variables are 

based, second, by discussing a basis for measuring the effect of a change in tax and 

accounting and tax regime. Finally I discuss the financial incentives outlining the 

economic changes which must be controlled so their momentum does not drive the 

results. 

2b. Literature supporting the accounting change variables. 

Many contemporary practitioner articles written during the debate over what 

eventually become FASB 87 show that there were two major concerns. First, firms were 

concerned that the new accounting standards would introduce a liability onto the balance 

sheet when the plan was underfunded but would not put an asset on the balance sheet if 

the plan were overfiinded. Second, firms were worried about the volatility introduced 



into income by the proposed calculation of pension expense. This volatility arises from 

several parts of the expense calculation, but especially from the interest rate used to 

discount future benefits and the volatility in the stock market. The interest rate chosen 

must be tied to current interest rates and reevaluated on an annual basis. The return on 

plan assets is to be based on real market retioms. (Wendell, 1985). In addition, firms 

must now recognize unfunded liabilities at a much higher rate that prior to FASB 87. 

(Grant, 1986). 

A study of corporate lobbying strategy against FASB 87 showed that firms that 

had higher earnings volatility prior to FASB 87 were more likely to lobby against the 

impending statement. (Ndubizu, Choi and Jain, 1993). Francis (1987) finds that firms 

with a potentially larger pension expense relative to pre-tax earnings, lobbied against 

Preliminary Views 87 (PV), he theorizes this is because these firms do not want the 

decrease in financial flexibility associated with a standardized formula for calculating 

pension expense. Further, he uses the Preliminary View to calculate a firm's probable 

pension liability if the PV is adopted and finds that firms with probably larger net pension 

liabilities lobbied in greater numbers against the proposed standard. He posits these 

firms resist changes because it will add an additional liability to their books which will 

move them closer to violation of their debt covenants and make it more difficult for them 

to raise capital in the future. 

FASB tries to mitigate some of the most objectionable parts of the Preliminary 

Views draft with regard to the balance sheet effects by basing the pension liability on 

current salaries, rather than the employee's salary at retirement, even though a liability 



based on future salaries is more realistic. FASB also delayed mandatory liability 

recognition to 1988 to help allay costs of implementation, particularly the costs of 

renegotiating agreements with lenders and suppliers. This three-year window in which 

firms were allowed to adopt as well as the negotiated compromises actually put into the 

final standard show that FASB was aware of firm concerns about implementation. FASB 

tried to accommodate firms without actually compromising on their firmness to 

implement a standard they felt necessary for complete disclosure. (Saemann, 1995; 

Langer and Lev, 1993). 

FASB also made modifications to the proposed computation of annual pension 

expense by letting firms amortize actuarial gains and losses arising from changes in 

interest rates and allowing firms to use an "expected" return on pension assets rather than 

the actual return. The difference between what is recognized each year from changes in 

interest rates and market returns is amortized into pension expense over several years. 

To test whether the more accurate disclosure of pension expense and liability 

forced upon firms by the adoption of SFAS 87 influenced firms to move away from an 

emphasis on defined benefit plans, I examine the two types of firms most likely to be 

affected by its implementation. First, firms which would be most harmed by volatile 

income, second firms most likely to be harmed by an increased liability on their balance 

sheet. 

The firms believed to be most affected by volatile income are those firms in 

danger of violating debt covenants, and managers of firms with a high probability of 

experiencing exceptionally low income. There is evidence that managers of firms that 
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perform poorly in the stock market are in danger of losing their jobs (Watts, Warner and 

Wruck, 1988). If the same holds true for managers of firms with poor financial statement 

performance, they will not want to increase volatility and thus increasing the probability 

of an outstandingly bad year. 

2c. Literature in support of tax variables: 

Tax policies are historically related to pension funding. Pension contributions are 

tax deductible so making excess contributions is an efficient way for a finn to shield 

excess cash fi-om taxation. In addition, pension assets grow untaxed until withdrawal and 

then are subject to taxes by employees, not firms. Before the passage of OBRA 87, 

which limits contributions, it made financial sense for firms with excess cash flows and 

no mitigating circumstances, such as a unionized workforce, to be overfiinded. Several 

studies show that a firm's tax status is an important determinant of a firm's pension 

funding policy.^ When a firm's tax status declines, so do its pension contributions 

(Thomas, 1988). Thomas also finds that firms that had previously made excess 

contributions or somehow acquired additional non-pension tax shields, lowered their 

pension contributions during times of financial necessity. Francis and Reiter (1987) 

show further tax-contribution links. They show that firms that have financial slack and 

firms that can use the tax benefits will tend to overfund. They also find firms with high 

incomes, thus potential to face political costs, will overfund while firms with debt 

constraints tend to underfund. 

' A firm with "low tax status" is a finn with a low marginal tax rate or low expected future income. 
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Overflinding is one benefit financially fit firms gleaned pre-OBRA 87 and pre-

TRA 86. Reverting excess pension assets back to the firm's books is another. Firms can 

revert pension assets by terminating the existing pension plan and replacing it with 

another defined benefit plan, or settling the plans without asset reversion. Pension plan 

terminations gained popularity in the 1980s. Studies show that firms facing an 

unexpected decline in funds fi'om operations either formally terminated pension plans or 

used the flexibility available in contributions to make smaller contributions when cash 

was tight (Thomas 1989, Petersen 1992). Firms that generated a smaller proportion of 

resources internally terminated plans more often than firms that generated resources from 

external sources did. Firms whose cash flows were assigned a lower market value and 

firms with high debt levels were also more likely to terminate their plans (Stone 1987). 

Overfunded pension plans were more likely to be reverted if firms were in low tax 

brackets, weak or failing (Petersen, 1992). Finally, overfunded pension plans were an 

inviting target for takeover artists. These plans were especially at risk in hostile 

takeovers. In these situations, the new management had a higher probability of reverting 

the excess pension assets to the stockholders (Pontiff, Shleifer, Weisbach, 1990). 

Tax implications for terminations were straightforward. If the plan was replaced 

by another defined benefit plan, the gain was recognized over ten years. If the plan was 

replaced by a defined contribution plan, or not replaced, it was taxed as ordinary income 

and recognized on the income statement as an extraordinary item. 

Firms could also "settle" overfunded pension plans under SFAS 88 without asset 

reversion. This is accomplished by purchasing a nonparticipating annuity contract fi'om 
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an insurance company for the pension benefits being settled. Any funding over what is 

needed to purchase the annuity is immediately recognized as current year income. This 

income was not subject to income or excise tax unless accompanied by asset reversion. 

Firms who experienced a decline in earnings were more likely to settle pension plans 

without asset reversion (Haw, Jung and Lilien, 1991). 

Few firms terminated plans prior to the 1980s, but by 1985 alone, almost 2% of 

all workers covered by pension plans had their plans terminated (Petersen, 1992). An 

interesting note is that these reversions were recognized as good for the firm by a positive 

market response at the time of terminations (Mittelstaedt and Reigier, 1993, and Hsieh 

and Ferris, 1994). 

In reaction to the flood of terminations in the early 1980s, Congress passed new 

tax rules to limit reversions and ability to overfund. TRA 86 imposed the 10% tax on 

reversions and plan terminations. This essentially ended terminations (Petersen, 1992). 

The question addressed is whether the loss of financial flexibility, the inability to 

overfund in good years (due to OBRA 87) and withdraw excess fiinds in bad years (due 

to TRA 86's withdrawal penalty) influenced firms to lessen emphasis on defined benefit 

pension plans. 

To test whether the enactment of TRA 86 will influence firms to move away from 

defined benefit plans, I need to first find the firms which appreciated the financial 

flexibility available in defined benefit pension plans prior to the law's passage. 

Financial flexibility is most valuable to firms that have recently experienced low cash 
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flows and firms that have much of their value coming fi-om intangible assets^ (Petersen 

1994). To avoid financial distress, these firms need the flexibility of cash flows provided 

by defined contribution plans. With defined contribution plans, such as profit sharing, in 

times of low cash flow, firms can make small contributions, and in times of substantial 

cash flows can make more substantial contributions. Since TRA 86 and OBRA 87 

limited withdrawals and narrowed the band of acceptable pension contributions, the 

influenced the above mentioned firms to turn away firom defined benefit pension plans. 

Ippolito (1992) believes the passage of OBRA 87 to limit funding overshot the 

mark and made it very difficult for firms to fiilly fiind real pension obligations. This is 

especially true if a firm has a workforce dominated by young workers. Therefore, to test 

for the possibility that the change in tax code influenced firms with a predominance of 

young workers to move away fi^om defined benefit plans, my model must include 

variables which sort out the proportion of younger workers in a firm. It is believed that 

firms with a higher proportion of younger workers will be forced to move away fi^om 

defined benefit plans after the passage of OBRA 87. 

2d. Literature in support of economic variables: 

Regulation of pension plans begins -with the Revenue Act of 1942 that established 

guidelines for pension plans to meet if they want contributions to be tax-exempt. ERISA, 

passed in 1974, refined the terms under which a firm's pension plan was considered 

"qualified" for tax-exempt status. It set "non-discrimination" standards that required 

® The value in this firms comes from their growth oppottunities which have little value in times of distress. 
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pension plans to enroll a fair cross-section of employees not just the employers 

themselves or highly compensated employees. The Tax Reform Act of 1986 changed 

nondiscrimination rules again in an effort to bring greater objectivity to the non

discrimination tests and ensure that qualified plans were benefiting most of an employer's 

workforce. This is important to understand because now firms can not simply open up 

another plan specifically for highly compensated employees if they want the plans to be 

tax-exempt. 

Economic studies show firms chose defined benefit plans because of the benefits 

they provide to the firm. These benefits included sorting workers to find those who 

would be long-term employees. Turnover-prone individuals avoid jobs covered by 

pensions. (Allen, Clark, McDermed, 1993). Defined benefit plans are used to ensure 

employee tenure and loyalty thus maximizing profits by producing cost savings. Those 

cost savings are shared with employees by offering a pension plan (Mielke, 1986). 

Another firm benefit is that defined benefit pension contracts can be used to 

control worker productivity. A firm's very viability can be threatened by a unionized 

work force. But a firm can turn unionized workers into unsecured bondholders in the 

firm by underflinding the worker's pension plan. If worker actions kill the firm, their 

old-age pension dies along with the firm. (Ippolito, 1985b, Fowler and Rumsey, 1994). 

Older workers prefer defined benefit plans because of retirement-date risk 

associated with defined contribution plans. The amount an employee has to retire on can 

fluctuate dramatically with fluctuations in the market (Dorsey, 1987). Firms can spread 

this risk over many employees. Larger firms are more likely to have defined benefit 
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plans because it is easier for large firms to pool risk than for small firms. Firms with 

more highly paid workers are most likely to have defined benefit plans, as well as firms 

dominated by one gender, since it is easier then to purchase fair group annuities for a 

homogeneous employee pool. Dorsey also finds that older workers and firms in 

industries with higher layoff rates are more likely to prefer defined contribution plans. 

The above literature leads to a skeleton of characteristics associated with firms 

that offer defined benefit plans. First, they are firms that are more productive when 

employing long-tenured workers. These types of firms are usually similar throughout 

similar industries, requiring similar amounts of job-specific training. Second, unionized 

firms prefer defined benefit plans as a way to control worker productivity. Firms with 

more older workers prefer defined benefit plans, firms with more highly paid workers are 

most likely to have defined benefit plans, firms dominated by one gender are also more 

likely to have defined benefit plans. Finally, firms in industries with higher layoff rates 

are more likely to prefer defined contribution plans 
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in. HYPOTHESIS DEVELOPMENT. 

3 a. Background. 

Defined benefit and defined contribution plans offer different benefits, costs and 

risks to both firms and workers. Prior economic studies show that defined benefit plans 

are attractive to firms for several reasons. First, defined benefit plans have a high penalty 

for quitting. A firm that must invest heavily in job-specific training, or simply wants to 

attract workers who are committed to long-term employment, can tie workers to the firm 

with these plans (Mitchell, 1982). Unionized firms use defined benefit plans to ensure 

worker loyalty. A unionized workforce can endanger a firm's survival if it chooses to 

hold up production. These firms can underfund their pension plans which turns workers 

into unsecured bondholders in the firm with a very personal stake in the firm's long-term 

survival (Ippolito, 1985a). However, defined benefit plans are also a long-term promise 

made to workers, and at some point the firm must pay to meet those promises. If 

investments do not earn the return expected, the firm must make up the shortfall. For 

workers, defined benefit plans provide a guaranteed, life-long salary upon retirement, 

often with cost-of-living increases. Defined contribution plans, on the other hand, have 

no guarantee of life-long salary. Employees retire on the contributions made plus any 

returns on investment of those contributions. Employees bear the investment risk, as well 

as retirement date risk'. In certain defined contribution plans, only contributions a 

 ̂ Retirement date risk is the risk a worker assumes when given a specific date for retirement For example, 
a worker retiring after a long market downturn may have less money than expected to use in retirement A 
firm, because it spreads the retirement-date risk over many workers, can guarantee a specific income at 
retirement. 
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worker makes from his own wages will be matched, which may make a DC plan risky for 

low-wage workers. DC plans, however, are portable and include no penalty for quitting. 

Neither accounting nor tax changes appear to be motivated by a desire to 

discourage firms from offering DB plans. The stated intent of SFAS 87 is to produce a 

more uniform and consistent calculation of the annual pension cost as well as a more 

accurate recognition of a firm's obligations in cormection with pension promises (Miller, 

1987b). There is no stated intent connected to either TRA 86 or OBRA 87 to discourage 

the use of benefit plans by employers. In both tax change cases, the restrictions were 

intended to generate revenue by closing loopholes that cash-rich firms used to stow tax-

deferred cash away in pension plans. * Nevertheless, based on the results of this study, 

provisions in both the tax and accounting regime changes appear to have discouraged 

firms from offering DB plans. 

3b. Accounting regime change and hypothesis development̂  

Financial Statement No. 87, "Employers' Accounting for Pensions" was bitterly 

contested for nearly five years. The overwhelming corporate reaction was to oppose 

changes in the reporting of pension liabilities and expenses (Francis, 1987). Corporate 

lobbying did result in modifications to FASB's original proposal, but the final draft still 

has the potential to cause two major financial statement effects. The first is to put a new 

liability on a firm's balance sheet. The second financial statement effect comes from the 

 ̂ All employer contributions to qualified pension plans are tax-deductible whether they are for DB or DC 
plans. Returns on pension asset investment are tax-free. DB assets, however, are considered firm assets 
and, if the plan is overfunded, excess assets may be reverted back to the firm. 
' See figure 2 for a summary. 
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volatility introduced by the standardized way firms must now compute their pension 

expense. 

The new liability, called the "Additional Minimum Liability," is computed as the 

difference between the Fair Value of Plan Assets (FVPA) and the Accumulated Benefit 

Obligation (ABO) liability.'" ABO is based on worker's current salary. This is a 

conservative estimate of pension liability, since a firm's real pension obligation is based 

on a worker's final salary level before retirement. 

The second concern is that the new standard has the potential to introduce 

volatility into a firm's income statement. Statement No. 87 requires all firms to compute 

pension expense using the same formula. Pre SFAS 87, pension expense for the vast 

majority of firms equaled pension contribution. After SFAS 87 the pension expense 

which appears on a firm's income statement is determined by following the guidelines set 

in SFAS 87. The pension contribution is based on a minimum and maximum set by 

governmental standards. Therefore, pension expense is no longer related to the pension 

contribution. Because of this separation, any volatility introduced by SFAS 87 affects 

income, not cash flows. 

All five components of the new pension expense calculation have the potential to 

introduce volatility into the pension expense and, through that expense, introduce 

volatility into income. First, the service cost component is the present value of the 

pension benefits earned by workers during the current year. The size of this component 

It is called an "additional" liability because a firm might already be required to have a pension liability 
on their financial statements if their pension contribution was less than that year's pension expense. 
However, if they contribute more tlm the years pension expense, they do not book an asset. Another 
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is directly tied to the interest rate used to discount the liability. A low rate makes the 

service cost larger; a high rate does the opposite. Prior to SFAS 87 firms had wide 

latitude in choosing a discount rate. They used this freedom to set their contribution 

(and, thus, expense) in a range which suited their current year's operations (Givant, 

1986). Post SFAS 87, firms must select rates that reflect the current market rates. The 

rate chosen must be reviewed and adjusted annually. If interests rates are volatile, 

pension expense can fluctuate widely from year to year. Second, the new pension 

expense is tied to the investment return on pension assets. Since market returns on 

investments can vary widely between years, this requirement was modified and firms 

may now use "expected" returns in the computation of pension expense. While this 

modification smoothes out some of the market fluctuations, firms must still record the 

difference between their expectations and the actual returns on their assets in a separate 

memo account. If the memo account grows too large, it must be amortized into the 

pension expense". The firm's "expectation" of market return must be reasonable. 

Therefore, if the market is volatile for several years, expectations might be required to be 

volatile as well. Third, since service cost is recorded each year at present value, interest 

expense is added each year. This interest expense is tied to market rates thus potentially 

volatile. Fourth, when a firm grants workers an increase in pension benefits for work 

done in the past, this "prior service cost" must be amortized into the pension expense 

more quickly than was normal in pre-SFAS 87 years, thus increasing volatility. The final 

computation of liability. Pension Benefit Obligation (PBO) is based on an estimate of an employee's final 
salary. 
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component is amortization of the memo account that accumulates the difference between 

actual and "expected" returns on pension investment as well as the gains and losses from 

changes in actuarial assumptions. As mentioned above, if this memo account grows 

beyond a certain point, it must be amortized into the pension expense. 

The pertinent question for this study is whether these two eflfects, the possible 

addition of a pension liability and potentially increased income volatility, motivate firms 

to shift emphasis away from defined benefit plans. Accounting studies support the 

hypothesis that managers of highly levered firms oppose accounting standards which 

increase the variability of reported income or lower net tangible assets (Dhaliwal, 1980). 

Therefore, any volatility introduced by the adoption of SFAS 87 will be undesirable for 

the types of firms that are harmed by having a volatile income. One type of firm 

potentially harmed by income volatility is a firm in danger of violating accounting-based 

debt covenants. A firm that breaches debt restrictions is considered in default on the loan 

and the lender can take action against the firm, recalling loans, or imposing penalties. 

For firms close to violation of debt covenants, income volatility will increase the 

probability of a covenant violation. Past studies have used debt to equity ratios as a 

proxy for the nearness to violation of debt covenants (Dhaliwal, 1980; Lilien and Pastena, 

1982; Watts and Zimmerman, 1986). Therefore, firms with high debt to equity ratios are 

'' The memo account is recognized through a "corridor" when the balance in the memo account is ten 
percent higher or lower than the larger of the beginning balance in the PBO or the beginning market value 
of plan assets. 
'^e actual increase in pension expense volatility introduced by SFAS 87 can not be measured since SFAS 
87 variables do not appear on Compustat until 1991 and, as of this writing, 1993 is the latest completely 
available DOL pension data. It is interesting to note that despite modifications and smoothing introduced 
by FASB in the final version of the standard, real or perceiv  ̂volatility* increases after adoption appear to 
have influenced on some finns to de-emphasize defined benefit plans. 
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expected to decrease emphasis on defined benefit plans once SFAS 87 is adopted and 

income volatility increases. It should also be noted here, that firms with prior high levels 

of debt would be harmed by the addition of SFAS 87's minimum liability because it 

would take them closer to debt covenant violations (Hiam, 1997). 

Finally, there is evidence that managers of firms that perform poorly in the stock 

market are in danger of losing their jobs (Watts, Warner and Wruck, 1988). If the same 

holds true for managers of firms which show poor financial statement performance, 

managers who have had a recent history of poor performance will not want to increase 

volatility and thus increase the probability of an exceptionally bad year. 

In summary, SFAS 87 affects financial accounting only for defined benefit 

pension plans, not defined contribution plans. It provides incentives for firms that are 

close to violating debt covenants, or that have managers who fear continued poor 

performance, to de-emphasize defined benefit plans. 

3 c. Tax changes and hypothesis development. 

I examine two major tax regime changes. First is the Tax Reform Act of 1986 

(TRA 86). The second is the Omnibus Budget Reconciliation Act of 1987 (OBRA 87). 

These acts did not change the tax status of pension plans, but did limit the flexibility of 

contributions and withdrawals. Unlike the accounting changes that effect income, these 

tax changes effect a firm's cash flow through contributions to pension funds and 

withdrawals of excess pension assets. Prior to these two acts, DB plan contributions were 

already less flexible than contributions to DC plans. For a firm's DB pension 
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contribution to be tax-deductible the contribution must fall within minimum and 

maximum contribution limit set by law^^. Most DC plans, on the other hand, are profit 

sharing plans that allow for greater flexibility. Firms may make larger contributions in 

good years, and smaller contributions in less prosperous years. 

OBRA 87 restricted the flexibility of contributions to DB plans in three ways. 

First, it limits contributions, or denies them altogether, if the market value of plan assets 

grows larger than 150% of termination liabilities (Ippolito, 1990). This effectively 

eliminates the ability to overfiind and build financial slack. Second, it requires firms to 

choose an interest rate for discounting future pension liabilities that falls between 90% 

and 110% of the average rate on thirty-year Treasury bonds over the prior four years 

(AJderson, 1990). Finally, OBRA 87 shortens the period for amortizing plan gains and 

losses. These changes effectively increase the minimum contribution and lower the 

maximum contribution, thus, limiting further the ability of firms to build some flexibility 

into their DB plans while leaving DC contributions flexible^'* (Alderson, 1990, Petersen 

1994). 

TRA 86 limited the financial flexibility of DB plans by imposing an excise tax on 

pension plan withdrawals. This action effectively eliminated plan terminations (Petersen, 

'^The maximum contribution allowed in any year is calculated as the sum of the increase in pension liability 
for the year, plus amortization of past funding deficiencies/excesses each over ten years. The minimum 
annual contribution is the increase in plan liabilities for the year plus an amortization of past fimding 
deficiencies or excesses over periods ranging £rom fifteen to forty years minus any ounulative amounts 
contributed over the minimum contribution in previous years (Petersen, 1994). The IRS imposes the 
maximum contribution to prevent firms fi'om aibusing the tax deductibihty of pension contributions. The 
minimum contribution is set to prevent firms fit)m severely underfunding their pension plans. 
Underftmding is a problem for the Pension Benefit Guaranty Corporation (PBGC) which insiu  ̂defined 
benefit plans. The minimum contribution limits PBGC exposure should the firm default 
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1992). Prior to TRA 86, sponsors of defined benefit plans could withdraw the financial 

slack they had built into their DB plans. OBRA 87 reduced their ability to build slack, 

TRA 86 reduced their ability to take slack out. 

This study examines whether the decrease in financial flexibility of DB plans 

inflicted by these two tax acts encouraged firms to lower their emphasis on those types of 

plans. To test this hypothesis, I must identify the firms which need financial flexibility 

and determine whether those firms moved away fi"om the more financially restrictive DB 

plans toward the more flexible DC plans after the passage of these tax acts. 

Financial flexibility can be described in terms of operating leverage. Operating 

leverage is the ratio of fixed to variable costs. Firms Avith a high ratio have little 

flexibility. Their fixed costs dominate their variable costs. Firms with more variable 

costs in relation to their fixed costs have more flexibility. The two tax acts just described 

move DB contributions more firmly into the realm of fixed costs, while leaving DC 

contributions variable and based on profits. Lev (1974) shows that the higher the 

operating leverage, the higher the firm's beta, or risk. In other words, firms with a large 

proportion of fixed costs are more risky because even small fluctuations in revenues can 

greatly increase the probability of violation of debt covenants and financial distress. 

Therefore, it is expected that firms with highly variable cash flows (especially a high 

probability of very low cash flows) prior to the passage of TRA 86 and OBRA 87 will 

not desire the increase in operating leverage that comes when DB contributions become 

more fixed and withdrawals are eliminated. These firms want fewer, not more fixed costs 

There are limits for certain types of defined contribution plans, such as 401(k). However, the majority of 
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SO they will have enough cash during stressful times to meet their fixed costs. Therefore, 

after passage of the acts, they are expected to move away from DB plans toward the 

financial flexibility of DC plans. 

Financial flexibility is also valuable to firms with a large number of intangible 

assets. In times of distress, intangible assets provide little in the way of collateral. So, 

firms with large proportion of value coming from intangible assets want to avoid 

financial distress. Firms with a large number of intangible assets need the financial 

flexibility inherent in low operating leverage to be certain they always have cash 

available to meet debt payments (Smith and Stulz, 1985). Therefore, it is expected that 

firms with a large number of intangible assets will decrease emphasis on DB plans after 

the change of tax regime. 

Petersen (1994) provides evidence that firms with a high percentage of intangible 

assets and firms with more volatile cash flows are more likely to initially sponsor DC 

over DB pension plans. He posits that this is because these firms need lower operating 

leverage, i.e., fewer fixed costs. I take his resuh a step further by asking whether tax or 

accounting changes that further decreased DB financial flexibility influenced firms which 

need that flexibility to lower their operating leverage by de-emphasizing DB plans and 

moving emphasis toward DC plans. 

In summary, TRA 86 and OBRA 87 further restrict the financial flexibility of DB 

plans by making their contributions more fixed rather than variable. Therefore, I expect 

firms which need flexibility (those with a high probability of low cash flows and a large 

DC plans are profit sharing, with no upper limits. By far, the majority of DC plans in this sample are profit 
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percentage of intangible assets) to decrease emphasis on defined benefit plans after the 

change in tax regimes. 

OBRA 87 also limited funding to 150% of termination benefits. Since a young 

worker's current salary is often much lower than his salary just prior to retirement, it is 

expected that firms with a young workforce will have a difficult time fully funding their 

real pension liability. Therefore, it is expected that firms with a large proportion of 

younger workers will de-emphasize defined benefit plans after OBRA 87 is adopted. 

TRA 86 also restricted the top future salary upon which pension benefits could be 

based from $235,000 to $200,000. Therefore, firms with a large proportion of highly 

paid workers are expected to decrease emphasis on defined benefit plans after the passage 

of TRA 86.^® 

3d. Economic Controls. 

The initial choice of pension plan type has been studied extensively by labor 

economists. I include as controls those variables shown in prior economic studies to be 

associated with pension choice. I have also added several other control variables that 

reflect motives for the decrease in DB plan popularity put forth in the popular press. The 

first is a variable that quantifies the percentage of workers that are younger as a control 

for the hypothesized preference of younger workers for defined contribution plans. The 

sharing. 
TRA86 also lowered corporate tax rates. This made contributions to both DB and DC plans equally less 

advantageous. Therefore, a firm's marginal tax rate should not influence a firm's pension choice. 
Firms with highly compensated employees (HCEs) might place them in non-qualified plans such as rabbi 

trusts, secular trusts or might purchase the HCE an insurance policy. These trusts can be flmded or 
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second is a variable that shows the percentage of workers in a plan which are active 

versus retired or separated. This is to control for plan age and the fact that a firm cannot 

easily change the type of plan fi-om which retired workers receive benefits. Firms with 

more active workers would be the ones inclined to shift emphasis. I control for a change 

in PBGC regulations that occurred in 1987. At that time, firms with underfunded pension 

plans were levied a penalty in addition to the mandatory insurance premium'^. Finally, I 

control for layoffs. Firms with a history of laying off workers might be expected to have 

workers who demand DC plans. 

unfunded until retirement (Morse, Morse, Hall and Lake, 1997). These plans are not reflected in the 
current data set because the Form 5500 data includes only tax-qualified plans. 
" The penalty is $6.00 per employee per $1000 underfunded, up to $34 per employee. 
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IV. EMPIRICAL MODEL AND VARIABLE DESCRIPTION. 

4a Econometric specification: 

To test the influence of the change in accounting and tax regimes on a firm's 

pension plan emphasis, I use a panel of data and the following general equation; 

Emphasis on DB plansit= Poit + Ph SFAS 87 vars. + Ph SFAS87 vars. * dummy =1 

for 86-93 + Ph TRA86 vars. + Ph TRA86 vars. * dummy= 1 for 86-93 + p^ 

OBRA87 vars + Pit OBRA87 vars * dummy =1 for 87-93. + Pa Other economic 

variables + Eft 

A fixed effect model is chosen to control for bias in test statistics that may arise from 

correlation in the error terms. The correlation comes fi^om the fact that all firms appear in 

the model eleven times and the dependent variable for one year will be correlated with 

the dependent variable the next. I choose a fixed effect model rather than a random effect 

model because the sample tends to be large manufacturing firms and I do not assume the 

results will be generalizable to all firms. A fixed-effect model can control for firm-

specific and time-specific effects while still allowing an examination of the adjustment to 

regime changes (Baltagi, 1995). The power of panel data derives from its theoretical 

ability to isolate the effects of specific actions, treatments or more general policies. It 

does not assume that all firms react similarly to every situation at all times. 

Prior research on firm pension plan choice pool data across firms and time 

(Dorsey, 1987; Petersen, 1994). To pool the data, one must assume that the parameters 

across time and firms remain constant. While this is a reasonable assumption if the time 
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period studied is sliort and firms homogeneous, it is not as reasonable to expect that firm 

characteristics or the economic environment in which the firm functions will remain 

unchanged over a longer time period. 

To understand the choice to develop a panel of data that includes not only a broad 

cross section of firms, but a longer time series as well, I offer the following example. 

First posited by Ben-Porath (1973). Suppose a study looks at a broad cross section of 

married women and finds 50% hold full-time jobs. This could be interpreted as each 

woman in a homogeneous population has a 50 percent chance of being in the labor force 

during a given year. On the other hand, this could be interpreted as if 50 percent of 

women in a heterogeneous population always work, while 50 percent never work. In the 

first case, there could be rapid turnover as women spend half their life in, and half out of 

the workforce. Under the second interpretation there is no turnover and a woman's work 

status today predicts her work status in the future. To distinguish between the two 

interpretations, one needs a sequential set of observations of the same sample set of 

women (Hsiao, 1995). 

Since the present study is to determine whether changes in accounting and tax 

regimes influenced which type of pension plan firms emphasize, it is necessary to study a 

longer period of time. Because the question isn't just whether at a point in time they 

chose a certain type of plan, an either/or choice, but whether there is turnover. It asks, do 

changing tax and accounting regimes influence the firms to shift emphasis fi^om one type 

of plan to another. 
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Pensions are complex, often union-negotiated contracts which are sticky over 

time. Even plan terminations can take up to two years to complete (Thomas, 1989). Yet 

firms can change emphasis by directing new employees into new plans, leaving older 

plans to carry only retired workers. Firms can "settle" the portion of a pension plan that 

encompasses retired workers plans by purchasing annuities from insurance companies 

and thus shifting that portion of their pension plan away from firm control, leaving the 

firm to emphasize only active employees. Since even plan terminations may take several 

years to complete, a regime change, whether tax or accounting, may not have an 

immediate effect. Therefore, the effect of the change in regime needs to be measured 

over a longer period of time following the change, rather than a spot measurement the 

year the new rules are adopted. Therefore, I have chosen an eleven-year period that 

includes three years prior to the change in regimes, two years during which the changes 

occur, and six years following. 

Another reason for choosing a panel is that a panel helps resolve the magnitude of 

a key econometric problem that often arises in empirical studies, namely, that the real 

reason one finds certain effects is because of omitted variables that are correlated with 

explanatory variables. A panel utilizes information on both the between-time dynamics 

and individuality of the entities being studies. Therefore, one can better control for the 

effects of missing or unobserved variables. 

Once a panel of random firms, over time is chosen, the next necessary step is to 

test whether the effects change over firms, over time, or both. 
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To test whether my sample is poolable, I run a Roy-Zellner modification of a 

Chow test that compares the mean squared errors between the entire pooled sample and 

the mean squared errors of the "within" regressions done by both firm and year. A within 

regression is similar to a regression done with dummies for all years or firms. The 

following F-statistic is used. 

F.t^=Ce'e - e*'e*)rN+T-f2) 

ee/tr(N-l)(T-l)-k 

Where: 

e is the error matrix fi-om the pooled regression 

e* is the residual matrix of the individual regressions done over firms or 

years. 

T is the number of time periods. 

N is the number of firms. 

K is the number of restrictions 

The test results for joint significance of both time and firms was F= 9.757 

(752,7404). The results for individual effects given time effects is: F=9.568 (distributed 

742,7404). The test for time effects given individual effects is F=59.26 (10,7404). All 

tests give evidence that a two-way fixed effect model should be chosen. 

It is possible in a case like this to insert a dummy for each firm and each year and 

run a covariance model. However, since the inclusion of a dummy variable represents a 

lack of knowledge about the model, it is more natural to describe this lack of knowledge 
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through the error term. The use of durmny variables not only decreases the degrees of 

freedom it also increases the problem of multicolinearity among the regressors. In 

addition, using this method one can not estimate individual effects that don't change over 

time. Therefore, I use an error component model. In this model, it is assumed that the 

mean effect of the random time-series variables are included and the random deviations 

about the mean are shifted to the error term. Error component models are more efficient 

than the covariance model estimation process. In effect, this model runs OLS on a 

transformed model that looks like: 

Yit- y-t -yi. +y.. = (xh- x.t -xi. -x..). 

Where; 

y.t = mean y by year, and x.t = mean x by year 

yi. = mean y by firm, and Xi.= mean x by firm 

y.. =mean y over all firms and years, and x..= mean x over all firms and 

years. 

4b. Dependent variables: 

The dependent variable is constructed in four alternate ways. First is the percent 

of a firm's total pension assets that are held in defined benefit plans. Pension assets grow 

in two ways, either by new contributions or returns on investment. If the returns on 

investment are approximately the same for both types of plans, a shift in emphasis can be 

inferred by a change in the percentage of total pension assets that are designated as 

belonging to defined benefit plans. However, if firms invest defined benefit assets 
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differently than defined contribution assets, this construction might not accurately reflect 

the emphasis a firm is placing on DB plans. Therefore, I construct a second measure; as 

the percent of total active pension plan participants that are in defined benefit plans each 

year. This proxy will show change if a firm directs new employees into defined 

contribution plans, leaving older or retired workers in defined benefit plans. A third 

measure is the percent of reported employer contributions that go to defined benefit 

plans. This construction has two drawbacks. First, since employers contribute the 

present value of the benefits earned during a given year by an employee. Employers with 

younger workforces will contribute less simply because they will be discounting over a 

greater period of time. Second, the tax regime shifts themselves had an effect on 

employer DB contributions. Therefore there may be some endogeneity with this variable. 

A fourth proxy for the change in emphasis by a firm is the percentage of a firm's pension 

plans that are defined benefit. The weakness in this measure is that DB plans, especially 

since TRA 86, are time-consuming and expensive to eliminate therefore there might not 

be as much variation in this measure. This construction does allow for the possibility that 

firms may add different plans for new workers.'^ 

By construction, the dependent variable is bounded between zero and one. Since 

the dependent variables will be transformed into logs, observations equal to zero are set 

to .0001; observations equal to 1 £ire set to .9999. If this wasn't done the logs of the 

endpoint observations would either be zero or undefined. The dependent variable is 

formed as In (Yit/l-Yit), which then has a value ranging fi-om -9.21 to +9.21. This is 

The results of my tests will be weakened if firms have moved to other types of deferred compensation 
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range over the real line. This construction implies that the changes in the independent 

variables will have their greatest predictive power at the midpoint of the distribution 

(Pindyck and Rubinfeld, 1991)/^ 

4c. SFAS 87 variables: 

Corporate opposition to SFAS 87 centered on the fear that it would increase 

income variability and recognized liabilities. Additional income variability increases the 

probability of financial distress and is most harmful to firms which are close to violation 

of debt covenants, have a large percentage of intangible assets, or which already have 

high levels of income variability (Petersen, 1994). The additional minimum liability is 

least desirable for firms that already have a high level of debt in their capital structure. 

To capture the effect of the additional minimum liability, I measure debt level 

(DEBT) as the book value of long-term debt divided by market value of equity. Firms 

with existing high levels of debt are expected to move away from defined benefit plans 

after the adoption of SFAS 87. I interact DEBT with a dummy equal to one if the year is 

greater than or equal to 1986 (DEBT86)^°. I expect the sign on DEBT86 to be negative. 

To capture the effect of the increase in income variability, I use variables first 

suggested in Petersen (1994). It is when income is lowest that increased income 

variability is least desirable. Managers of firms with a recent history of low income are 

plans such as non-tax-qualified pension tnists since these plans are not reflected on the IRS Form 5500. 
' Few observations in this sample lie on the actual endpoints, since most firms offer both DB and DC 
plans. 
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expected to want to avoid an increase in variability that might cause them to have an 

exceptionally bad income (Wamer, Watts and Wruck, 1988). To test this hypothesis, I 

use the sample probability that the firm's income is less than half its seven-year average 

(INC PROB). Income is defined as income before extraordinary items plus pension 

expense and divided by the CPI to eliminate variation due only to inflation.^^ A firm that 

has a high probability of having an income which falls beneath one-half of it's seven year 

average will find the variability introduced by SFAS 87 to be most undesirable. To test 

the effect of the change in accounting regime, I interact INC PROB with the dummy for 

1986 and beyond. I expect the sign on INC PROB86 to be negative. 

4d. Tea variables (TRA 86 and OBRA 87): 

TRA 86 imposes an excise tax on asset reversions fi^om pension plans. This 

reduces flexibility of contributions and withdrawals for firms with defined benefit plans. 

OBRA 87 narrowed the range between the minimum and maximum contribution required 

for DB plans that further reduced flexibility. To test whether firms most in need of 

financial flexibility moved away fi"om defined benefit plans after the tax was enacted, I 

construct the probability that a firm's cash flows will fall below one half of its seven-year 

average (CFPROB). Pre-pension-contribution cash flows are defined as income before 

1986 is used because all except four firms in the sample adopted Statement No. 87 in 1986. Firms were 
allowed to adopt in 1985, but it was very rare that they did so (Ali and Kumar, 1994). 

Petersen uses a ten-year average for all financial variables. Because of data restrictions, and the desire to 
use all the Form 5500 data to 1983,1 use seven-year averages. This variable is computed as the sample 
probability of a firm's income falling below its seven-year average. For example, if income fell below one-
half its seven-year average once during the preceding seven years, INC PROB would equal. 143. I do not 
use a symmetric measure of variability because it is believed that variability downward would be of most 
concern to managers. 
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extraordinary items plus depreciation and amortization plus deferred taxes minus the 

increase in current assets plus the increase in current liabilities plus employer pension 

contributions, standardized by the CPI. This variable is interacted with a dummy for 

1986 and beyond (CF PROB86). A negative sign is expected if firms with a high 

probability of low cash flows move away from defined benefit plans after TRA86. 

The decrease in financial flexibility is also troublesome for firms that have a large 

portion of their value coming from intangible assets. It is expected that these firms will 

move away from defined benefit plans after the passage of TRA 86 because they want to 

avoid an increased likelihood of financial distress. Following Petersen, I measure a firm's 

percentage of intangible assets by taking the log of the seven-year mean market value of 

equity divided by the book value of equity (LMMKTBK). I interact the market to book 

variable with a dummy that equals 1 for all years greater then or equal to 1986 

(LMKBK86). I expect a negative sign on LMKBK86. 

TRA 86's top salary limit makes it even more difficult to ensure that highly 

compensated workers get promised retirement benefits through defined benefit plans 

alone. Since managers often fall within the definition of a HCEs and the PBGC limits 

their possible insurance coverage, it is believed that firms with more managers will 

change emphasis away from DB plans after the passage of TRA 86.^^ PCTMGR (percent 

of managers) is interacted with a dummy variable that has the value of 1 if the year is 

1986 or grater. I expect the sign on PCTMGR 86 to be negative. 

~ The PBGC insures the payment of "basic benefits" which is inteq}reted as vested retirement benefits to a 
certain limit The limit started at $750 per month in 1974, but has been adjusted over the years to reflect 
increases in Social Security taxable wage base. By 1989 the maximimi benefit was S2028 per month 
(Coleman, 1989). 
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Finally, OBRA 87 limits funding in DB plans to 150% of termination benefits. 

While this provision limits financial flexibility, it also makes it more difficult for firms 

with many young and middle aged workers to properly fund real liabilities. Thus, it is 

expected that firms with a higher percent of young workers will decrease their emphasis 

on defined benefit plans after 1987. To test this hypothesis, I create a variable, PCT 

YOUNG, which is the percent of workers (at 2-digit SIC level) under age 25 .^ PCT 

YOUNG is multiplied by a dummy variable that equals one for years greater than or 

equal to 1987 (PCT YOUNG 87). I expect the sign to be negative. 

4e. Other economic control variables. 

I introduce a new variable to control for the age of the pension plan, PCT 

ACTIVE. Younger plans will have a larger number of active employees. Plans that 

have a large percentage of active (rather than retired) workers are more likely to respond 

to any incentive to change. I expect a negative sign on this control variable. 

To proxy for the ability to purchase fair group annuities, prior studies include a 

variable for percent female. The argument used by Dorsey is that a firm with a 

workforce dominated by one gender is more likely to sponsor a defined benefit plan since 

it is cheaper to buy fair group annuities if the workforce has the same general life 

expectancy. I modify the variable slightly to be the absolute value of percent female 

minus 50 percent, which I believe is a more accurate measure of gender dominance. 

 ̂The next available age category was for ages 25-54. Age fifty-four is considered too close to retirement 
to measure any effect specific to younger woricers. 
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A size variable is calculated as the number of employees in a firm (EMP).^'* 

The variable that measures union influence comes from the Form 5500 tapes. 

Beginning in 1988 there is an indicator variable that shows whether a particular plan was 

collectively bargained. The variable PCTCB is calculated as the percent of a particular 

sponsor's benefit plans that are collectively bargained. This variable is expected to be 

positively associated with a sponsor's emphasis on defined benefit plans. 

LAYOFF is created to measure the influence of layoffs on worker demand for DC 

plans. It is the displacement rate by major industry from 1983-1992 published by the 

Department of Labor, Bureau of Labor Statistics. If the popular press is to be believed, a 

higher layoff rate will be correlated with a shift away from defined benefit plans. The 

rationale for this is that workers who are concerned about the possibility of a layoff will 

want the portable DC pension plans. 

To proxy for the insurance penalty imposed by the PBGC on underfunded plans, I 

divide the sponsor's total fiinding deficit by the number of participants in a sponsor's 

defined benefit plans (EMPDEF). To test whether firms decreased emphasis on defined 

benefit plans after the penalty was imposed, I interact EMPDEF with a dummy variable 

that equals one for 1987 and all years following (EMPDEF87). If the PBGC penalty 

encourages firms to de-emphasize DB plans, the sign will be negative. 

Finally, a firm's desire for long-tenured workers is correlated with industry since 

firms within the same industry will need workers with similar job-speciftc training. I use 

industry dummies to proxy for job specific training. Following Dorsey, (1987), all 

Alternative specifications including market value, value of assets, total pension participants, all resulted 
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industry dummies are interpreted in relation to manufacturing. Manufacturing will be 

represented in the intercept term. 

in coefficients of the same size, sign and significance 
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V. DATA SOURCES AND SAMPLE CHARACTERISTICS. 

5 a. Data sources: 

My source sample is a random sample of 1035 firms on the Compustat data base 

that have at least one defined benefit plan in 1983. These firms were selected because 

they are affected by changes which impact defined benefit plans. These firms are 

matched by employer identification number with the Form 5500 filings, provided on tape 

by the Department of Labor. Firms are required to file the IRS Form 5500 each year for 

every pension plan they sponsor with over 100 participants. I was able to match 743 of 

the original 1035 firms with Form 5500 data. The sponsoring firm identifies each 

sponsored plan as either defined benefit, profit sharing, stock bonus, or money purchase 

plans. In 1983, there are a total of2398 pension plans in the sample of 743 firms. Of 

those plans, 1,683 are DB plans and 715 are DC plans. 

Information collected firom the DOL tapes include plan sponsor, total, active, 

retired and separated participants, plan assets, employer contributions, type of plan, 

funding deficits, and whether plans were collectively bargained. Data is drawn for years 

1983 through 1993. Tests are run on both the sample of 753 and a balanced sample 

(firms which have pension data for all eleven years) of 388 firms^^. The unit of 

observation in this study is at the firm by year level. Information is summed, or in the 

case of percentages, averaged over all pension plans sponsored by a particular firm in 

each year to get one observation per firm per year. 

 ̂Results are reported for the full san^}le. Results of the balanced panel are similar but somewhat weaker. 
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Information for financial and accounting variables is gathered fi-om the Compustat 

database. Economic variables come fi'om Employment and Earnings, and the 

Supplement to Employment and Earnings years 1984 to 1994. Information on layoffs 

comes fi'om the Bureau of Labor Statistics publications. The Consumer Price Index is 

fi'om the Economic Report of the President. 

5b. Scanple characteristics. 

Table 1 presents a description of the sample firms. These firms are relatively 

large. All firms on the 1983 Compustat database were ranked by decile. The sample, 

drawn fi'om firms that sponsored defined benefit plans in 1983, are slightly larger than 

the average firm in 1983. The mean decile for the sample firms is 6.13 on a 10 point 

scale, ten being the largest. The predominant industry category is manufacturing firms. 

Table 2 presents descriptive statistics for the pension plans in this sample. Since 

the source sample was fi'om firms that already had defined befit plans in 1983, the 

majority of plans in all firm size are defined benefit. However, most firms sponsored 

more than one pension plan. Larger firms sponsor more plans than smaller firms do. 

Sixty-four percent of all plans are in the largest three size-decile firms. Panel B presents 

the type of plans by industry. Manufacturing and Transportation provide 55.13% of the 

defined benefit plans studied. The service industry is the only industry that sponsored 

more defined contribution plans than defined benefit plans in 1983. 

Table 3 displays the mean dependent variables by year. By all measures, the 

mean percent of emphasis on defined benefit plans goes down over the eleven-year 
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period of time studied. The largest change occurs when the dependent variable is 

measured as the percent of employer pension contributions which go to defined benefit 

plans, with a mean drop of thirty-four percent. 

Table 4 presents a discussion of the comparative costs of defined benefit and 

defined contribution plans. Cost can be seen as the amount of money that must be 

contributed per worker per year, or the administrative costs to run the plan. Panel A 

shows mean employer contribution per active employee per year. It compares 

contributions for defined benefit versus defined contribution plans. In 1983, employers 

contributed an average of $2,736.80 per active employee in their defined benefit plans, 

while at the same time they contributed only $823.50 per active defined contribution plan 

employee. All employees enrolled in the different plans might not be active. Some 

enrollees are retired or separated. Panel B looks at employer contributions per total 

number of enrollees in the different types of plans. In this case, the contributions to both 

types of plans are more equal. By 1993, employers were contributing more money per 

total employee in the defined contribution plans. This is reasonable considering some 

employees might be retired in defined benefit plans, and if their plan is fully funded, 

there would be no reason for further contributions by the employer. Also, if employees 

are rational, their compensation should be equal whether they are under a defined benefit 

or defined contribution plan. While it is thought by some that defined contribution plans 

are "cheaper" for employers, this panel shows that contributions for the plans are very 

similar. Panel C focuses on administrative costs per total participant by plan type and 

year. Administrative costs include accounting fees, actuarial fees, contract administration 
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fees, investment advisory fees, legal fees valuation appraisal fees, trustee fees for such 

things as travel, seminars, workshops, etc. It is in this panel that the difference in costs 

becomes apparent. In 1983, defined benefit plan administration costs $21.81 more per 

employee than the administrative costs of defined contribution plans. By 1993, defined 

benefit plans were $80.04 more expensive to administer. Furthermore, defined benefit 

plan expenses nearly doubled while administrative expenses per employee for defined 

contribution plans actually dropped. This is fiirther evidence that government, 

accounting and tax regulations have increased the cost of defined benefit plans. During 

this same time period, there have been no changes in governmental regulations that 

increased the costs of defined contribution plans. 

Table 5 displays pension assets per employee by plan type, year and industry. In 

1983, 96.78% of pension assets in the mining and agricultural industry were in defined 

benefit plans, with only 3.22% in defined contribution plans. By 1993, mining and 

agricultural pension assets in defined benefit plans had fallen to 84.98%. The largest 

industry change occurred in the public administration industry where assets in defined 

benefit plans fell from 72.25% to 13.43 percent. Since Panel A is based on active 

employees, it is apparent that in several industries, new employees were directed to 

defined contribution plans while retirees were kept in their defined benefit plans. Panel B 

gives further evidence. In Panel B, pension assets are divided by total employees (a 

number that includes retirees). When this is done, the percent of assets in defined benefit 

plans does not fall as steeply. 
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Table 6 displays descriptive statistics for the dependent and independent 

variables. The dependent variables are split into pre and post 1987 periods. Average 

emphasis on DB plans prior to 1987 was over 63%, after 1987 emphasis on DB plans 

averaged only 49% over the four measures. 

Table 7 summarizes how the different variables are constructed. It also gives 

information on where the economic variables originated. 

Table 8 displays the correlation between the independent variables. None of the 

variables are highly correlated. The highest correlation is between INC PROB and CF 

PROB (.376). Both are used in the final equation as a more precise test of any 

incremental difference between the income and cash flow flexibility effects. 
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VI. EMPIRICAL RESULTS 

6a. SFAS. 87 variables: 

Table 9 reports the results of the two-way fixed effect model when percent of 

pension assets held in DB plans is used as the dependent variable. DEBT86 measures the 

incremental effect if debt level after the adoption of TRA 86. It is a proxy for nearness to 

debt covenant violation, and is insignificant. It is unclear whether this is because the 

additional liability did not cause firms to shift emphasis, DEBT86 is an imprecise 

measure, or is an artifact of this particular sample which tends to be large firms which 

generally had "overfimded" plans (according to FASB's definition) upon adoption.^*^ 

INC PROB measures the sample probability of each firm's income falling below 

half its seven-year mean. Those firms with a high probability of booking a very low 

income should be most worried about the increased income volatility introduced by 

SFAS 87. Contrary to Petersen's findings, I find the sign on the control variable INC 

PROB to be positive, but insignificant. However, the sign on the interaction term is 

negative and significant in a one-tailed test. The coefficient on the interaction term is 

more than twice as large as the control variable. This implies that over the entire time 

period studied, the effect is negative (as Petersen found) but those results are driven by 

the change in firm emphasis after the introduction of SFAS 87.^^ 

When debt is measured as deviation from industry means, the results are still insignificant 
Results are weaker when PROB INC is measured as the probability a firm's income would be less than 

then industry mean. This is probably because the sample firms are l^ge, established firms and typically 
above average in their industries. 



6b. Tax variables: 

When the financial flexibility of DB plans dropped due to TRA 86 and OBRA 87, 

firms with a high probability of low cash flows (CF PROB) lessened their emphasis on 

DB plans. As with PROB INC, the control variable is positive, but the coefficient on the 

interactive term dominates. This implies again that Petersen's results over the time 

period 1983 to 1986 might be driven by the regime change introduced by TRA 86. 

The measure of proportion of firm value arising fi"om intangible assets (Mkt/Bk) 

is insignificant in both control and interactive terms. This measure of a firm's need for 

financial flexibility does not produce the same results as Petersen in my longer time study 

when firm and time effects are controlled. 

Next I look at whether the limit on benefits which was included in TRA 86 caused 

firms with highly compensated employees to de-emphasize defined benefit plans. The 

control variable (PCT MGR) is positive and marginally significant. This is reasonable 

considering the firms studied had a preponderance of DB plans at the beginning of the 

study period. When PCT MGR is interacted with the dummy for 1986 and beyond, the 

coefficient is negative and significant, as expected. Firms moved away from DB plans if 

they had a large number of HCEs, perhaps because of the lower benefits allowed after the 

enactment of TRA 86. 

The effect of OBRA 87's limit on funding levels is seen in PCT YOUNG 87. The 

sign is negative and significant as expected. Firms with younger workers de-emphasized 

DB plans after they could no longer fiilly fiind real pension liabilities. 
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6c. Economic variables: 

The deficit per defined benefit employee is positively associated with emphasis 

on defined benefit plan. This is as expected since a firm may not terminate a defined 

benefit plan without fijlly funding it first. Also, some firms choose to underfiind to offset 

the power of unionized employees. The change in after the imposition of the PBGC 

penalty is imposed is insignificant. Perhaps firms penalized for being underfunded could 

not afford to fully fund, and therefore eliminate, the plans. However, when a different 

dependent variable construct is used, the results are negative and significant (see Table 

10). 

The measure of size (EMP) is insignificant. This is not unusual in a model that 

controls for each firm's individual effects. 

The variable for layoff is not significant. It is interesting to note, however, that 

when the data is pooled and run with as in prior studies, layoff becomes negative and 

significant (Dorsey, 1987) 

Gender dominance becomes insignificant when measured as actual dominance 

rather than percent female. Firms with a large percentage of their plans collectively 

bargained are less likely to emphasize defined benefit over defined contribution plans. 

Finally, firms with newer pension plans, those dominated by active workers rather than 

retirees, change emphasis toward defined contribution plans at a significantly faster rate. 



56 

vn. SENSmVITY ANALYSIS. 

Table 10 presents results of the model estimated with the three alternative 

dependent variables. 

7a. SFAS 87 variables. 

DEBT86 is insignificant in all models. I find no evidence that the firms studied 

moved away fi-om DB plans because of the possibility of an additional liability added to 

their financial statements. INC PROS 86, which measures any change in emphasis on 

defined benefit plans by firms with a high probability of having a very low income, is 

negative and significant when the dependent variable is measured as percent of active 

employees in DB plans and percent of plans that are DB. 

7b. Tax variables: 

The measures of a firm's need for financial flexibility, (CF PROB86 and log 

mean MKT/BK) provide mixed results. Firms with a recent history of very low cash 

flows (CF PROB 86) move away from the high fixed costs of DB plans to the more 

flexible contribution possibilities of DC plans after the enactment of TRA 86. Firms with 

much of their value derived from intangible assets appear unmoved (MKT/BK 86). 

The interactive term PCT YOUNG87 is negative and significant in all models 

showing evidence consistent with the hypothesis that firms with many young workers 

moved away from an emphasis on defined benefit plans after OBRA 87 made it more 

difficult to fully fund real pension liabilities. Firms with a large proportion of HCEs 
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moved away from an emphasis on DB plans after enactment of TRA 86 place limits on 

their income eligible as a basis for pension benefits 

The deficit per employee has a negative relationship after the PBGC began to 

penalize firms for being underfunded when the dependent variable is measured as percent 

of active employees in DB plans and percent of DB plans. Finally, the signs on the other 

economic variables are consistent with prior studies. 

7c. Results for balanced data set. 

The same tests are run on a balanced data set. This set consists of388 firms that 

have data for all 11 years. The results confirm those in the unbalanced, complete sample. 

Table 11 may be compared to Table 9. Both have the percent of pension assets that are in 

defined benefit plans as the dependent variable. All interactive variables are negative and 

significant showing that the change in accounting and tax regimes influenced firms to 

move away from defined benefit pension plans. 

Table 12, which is the sensitivity tests on the balanced sample using alternative 

specifications of the dependent variable shows similar results. 

7 d. Results for the pooled data set. 

As a point of comparison, the results of the pooled sample is included. Prior 

studies pooled their sample over firms and years. There are some interesting differences 

to note when Table 13 is compared with Table 9. When fixed effects are ignored, the 

results for the regime change variables are somewhat similar, but PCT MGR switches 
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sign and the size variable is negative and significant. Recall that when each firm appears 

in the sample eleven times, as it does in my sample, the errors are probably no longer 

randomly distributed, but the error term from one year is most likely related to the error 

term the prior year. 
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vm. CONCLUSIONS. 

This study examines the effects of changes in accounting and tax regimes on the 

emphasis placed by firms on defined benefit pension plans. I analyze a panel of 743 

firms over the years 1983 to 1993. I use as control variables, those firm characteristics 

found in prior studies to be associated with pension choice. My results are consistent 

with prior studies, however, I find by using a longer time frame that results in prior 

studies might be driven by the changes in accounting and tax regimes. 

This study also uses a set of continuous dependent variables rather than the binary 

choice models used in prior studies. In this way, I am able to measure a firm's shift in 

emphasis rather than simply its initial pension choice. Finally, I use a fixed effect model 

rather than a binary choice model and control for individual and time effects. 

I look first at the influence the adoption of SFAS 87 had on a firm's choice of 

emphasis between defined benefit and defined contribution plans. I hypothesize that 

firms with high amounts of debt will not want the additional minimum liability added to 

their balance sheet, and firms with a high probability of booking a very low income will 

not like the volatility added by SFAS 87. I find that firms with a high probability of 

booking a very low income did decrease emphasis on defined benefit plans after firms 

adopt SFAS 87, while debt level seemed to have no effect among the firms studied. 

I next explore the effect of a change in tax regimes. TRA 86 decreased the 

financial flexibility of DB plans by taxing assets reverted back to firms from DB plans. 

OBRA 87 decreased flexibility of contributions by effectively lowering the maximum 

allowed contribution and raising the minimum allowed contribution. The firms most 
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effected by the decreased flexibility of DB plans are firms that would suffer most fi-om 

financial distress. These are firms with many intangible assets, or firms with a high 

probability of experiencing very low cash flows. I find that firms with a high probability 

of low cash flows did decrease their emphasis on defined benefit plans over the study 

period. Contrary to prior studies I did not find that firms with a high proportion of value 

coming from intangible assets decreased emphasis on DB plans after passage of TRA 86. 

OBRA 87 also decreased the flexibility of contributions by limiting fianding to 

150% of termination benefits. This limits the ability of firms with young workers to fully 

fund their real pension liabilities. I find that firms with younger workforces decrease 

emphasis on defined benefit plans significantly after the enactment of OBRA 87. 

TRA 86 also made it more difficult to fully fund defined benefit plans for highly 

paid workers. I find that firms with a large percent of managers did de-emphasize 

defined benefit plans after passage of TRA 86. 

The change in emphasis by firms from defined benefit plans to defined 

contribution plans will have a lasting impact on firms and their employees. While this 

study has addressed some of the reasons why firms changed emphasis. Future studies 

can investigate whether firm value is affected when the firm shifts retirement risk to 

workers. Also open for further research is how management compensation structure 

influences pension choice, for example how are HCEs compensated after OBRA 87's 

pension limits. 
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In short, firms are switching from DB to DC for a complex set of reasons. Results 

from this study show that changes in tax and accounting regimes appear to have changed 

the balance of costs and benefits by which firms make their pension choice. 



Illustration I. Regime Change Time Line. 

1986 1987 1985 

OBRA 87 

TRA86 

SFAS 87 

Limit funding to 
150% termination 
benefits. 

•Excise Tax on asset 
reversions 
•Lower top future 
salary. 

All but 4 sample firms adopt SFAS 87 
•Higher income volatility 
• Additional liability on balance sheet 
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Illustration 2. Variables for testing hypotheses. 

Statement No 87. 
1. To test for firms most harmed by increased income volatility; 

a. Firms in danger of violating debt covenants . 
(-) 

Debt — Debt/Equity*dummyl986+ 
b. High probability of very low income: 

(-) 
IncProb — Inc Prob*dummyl986+ 

2. To test for firms most harmed by new additional minimum liability: 
(-) 

Debt — Debt/Equity* dummy 1986+ 
(-) 

TRA 1986 
1. To test for firms most harmed by less flexibility in contributions. 

Firms most harmed by less flexibility: 
A. Firms with many intangible assets: 

(-) 
Log mean Mkt/Book - Log mean Mkt/Book*dummyl986 

B. High probability of low cash flow: 
(-) 

CF Prob — CF Prob *dunimyl986 
2. Difficulty of providing pension for highly paid workers: 

(-) 
PctMgr — Pet Mgr* dummy 1986 

OBRA 1987. 
1. To test whether firms with many younger workers moved away fi"om 

DB plans when funding limits were lowered to 150% of termination 
benefits. 

(-) 
Pet Young — Pet Young*dummy 1987+ 

Variable definitions are found in Table 7. 



Table 1. Description of Finns in the Sample. 

Panel A. Size as compared to all other Compustat 
fimis in 1983. 

Size decile No. of Firms Percent 
1 (smallest) 20 2.7 

2 59 7.9 
3 68 9.2 
4 75 9.9 
5 97 13.09 
8 74 9.9 
7 79 10.7 
8 90 12.2 
9 92 12.4 

10 (largest) 88 11.9 
total number firms 741 100 

Panel B. Industry distribution. 

Mining/Ag 42 7 
Construction 147 19.8 
l\^anufacturing 260 35.09 
T ransportation/Util 94 12.7 
Wholesale/Retail 80 10.2 
Financial/Real Estate 50 6.8 
Service 33 4.5 
Public Administration 25 3.4 
total 741 100 
All finms were ranked by size dedle in 1983, the above 
results show where the firms in the sample ranked. 



Table 2. Description of Pension plans in sample. 

Panel A. Type of pension plan by size of finn. 

Percent Percent Percent by 
Size decile Defined Benefit Defined Contrib Size 
1 (smallest) 1.04 0.29 1.33 

2 1.33 0.54 1.88 
3 2.38 0.67 3.04 
4 3.71 1.58 5.30 
5 5.00 2.17 7.17 
6 6.26 3.54 9.80 
7 4.42 2.38 7.30 
8 13.09 5.30 18.39 
9 16.06 5.63 21.68 

10 (largest) 16.39 7.71 24.10 
total 70.18 29.82 100.00 

Panel B. Type of pension plan by industry 
Percent Percent Percent by 

Defined Beneftt Defined Contrib Industry 
Minlng/Ag 2.63 0.92 3.54 
Construction 1.58 0.67 2.25 
Manufacturing 18.85 7.84 26.69 
Transportation/Util 36.28 11.3 47.48 
Wholesale/Retail 4.84 4.09 8.92 
Financial/Real Estate 3.54 1.92 5.46 
Service 1.17 1.71 2.88 
Public Administration 0.46 0.42 0.88 
Total 70.18 29.82 100 
All fimns were ranked by size decile in 1983. 



Table 3. Mean dependent variables by year. 

Year Pet of Pension Pet of Active Pet of Emp. Pet of pension 
Assets in DB Employees in DB Contrib. To DC plans that are DB 

1983 75 63 73 66 
1984 53 59 69 62 
1985 70 56 63 59 
1986 66 55 59 57 
1987 61 51 53 53 
1988 60 52 49 52 
1989 57 50 46 51 
1990 55 48 39 50 
1991 53 45 41 48 
1992 51 44 39 47 
1993 50 42 39 46 



Table 4. Cost of pension plans by type of plan and year. 
Panel A. Employer contributions per active employee, 
by type of plan and year. 

Mean Mean Defined 
Year Defined Benefrt Contribution 
1983 2736.8 823.5 
1984 2625.57 757.1 
1985 2396.02 927.31 
1986 1484.18 1006.01 
1987 2456.07 1082.1 
1988 1409.87 1158.26 
1989 1453.33 1107.38 
1990 904.12 946.22 
1991 1152.04 1054.67 
1992 1496.76 916.31 
1993 1587.54 910.51 

Panel B. Employer contributions per total pension plan 
participant, by type of plan and year. 

Mean Mean Defined 
Year Defined Benefit Contribution 
1983 912.62 757.55 
1984 848.93 752.49 
1985 831.58 865.16 
1986 767.68 954.27 
1987 987.55 1028.39 
1988 787.71 1088.13 
1989 966.85 1042.98 
1990 416.66 876.1 
1991 805.14 974.42 
1992 791.54 859.57 
1993 713.02 851.38 

Panel C. Administrative Costs per total participant by 
type of plan and year. 

Mean Cost Mean Cost Def. 
Year Defined benefit Contribution 
1983 56.8 34.99 
1984 68.58 40.84 
1985 75.21 32.43 
1986 85.59 41.79 
1987 87.49 45.01 
1988 101.1 42.94 
1989 99.65 42.4 
1990 79.82 21.9 
1991 92.22 21.53 
1992 94.36 24.72 
1993 103.66 23.62 



Table 5. Pension assets per employee, by type of plan, year. 
and industry. 

Panel A. Pension assets per active employee. 
%Defined Benefit Plans %Defined Contrib Plans 

Industry 1983 1993 1983 1993 

Mining/Ag 96.78 84.98 3.22 15.02 
Construction 82.2 79.07 17.2 20.93 
Manufacturing 93.91 76.71 6.09 23.29 
T ransportationAJtil 86.64 68.5 13.36 31.5 
Wholesale/Retail 65.56 47.55 34.44 52.45 
Finandal/Real Estate 50.9 77.44 49.1 22.56 
Service 56.09 72.79 43.91 27.21 
Public Administration 72.25 13.43 27.75 86.57 

Active employees does not include retired or separated workers. 

Panel B. Pension assets per total participating employee. 
%Defined Benefit Plans %Defined Contrib Plans 

Industry 1983 1993 1983 1993 

Mining/Ag 83.89 65.3 16.11 34.7 
Construction 74.38 50.99 25.62 49.01 
Manufacturing 83.8 58.48 16.2 41.52 
Transportation/Util 84.02 61.33 15.98 38.67 
Wholesale/Retail 61.44 40.03 38.56 59.97 
Financial/Real Estate 44.03 44.54 55.97 55.46 
Service 48.35 31.84 51.65 68.16 
Public Administration 66.52 10.06 . 33.48 89.94 

Partidpating employees includes all workers, retired or active. 
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Table 6. Descriptive Statistics. 
Variable construction is defined in Table 3. 
Variable Name Mean Std. Dev. Minimum Maximum 

Before 1986: 
•Percent of assets which are in DB Plans 0.7238 0.3148 0.0000 1.0000 
•Percent active participants in DB Plans 0.5979 0.2974 0.0000 1.0000 
•Percent employer contributions to DB Plans 0.5779 0.4017 0.0000 1.0000 
•Percent of pension plans which are DB plans 0.6267 0.2874 0.0000 1.0000 

After 1987; 
•Percent of assets which are in DB Plans 0.5986 0.3281 0.0000 1.0000 
•Percent active participants in DB Plans 0.4896 0.2899 0.0000 1.0000 
•Percent employer contributions to DB Plans 0.3758 0.3968 0.0000 1.0000 
•Percent of pension plans which are DB plans 0.5277 0.2862 0.0000 1.0000 

Debt 0.6258 17.3791 -939.2777 485.4444 
Inc Prob 0.1321 0.1832 0.0000 0.8570 
CF Prob 0.1637 0.1722 0.0000 0.8570 
Log mean M/B 0.0989 1.5469 -10.3463 7.0912 
Pet Active 0.7961 0.2087 0.0028 1.0000 
Pet Mgr 0.2710 0.1372 0.0000 0.9165 
Gender 0.2053 0.1103 0.0010 0.4249 
Pet Coll Barg 21.6059 29.1530 0.0000 100.0000 
Emp 16.7267 51.7267 0.0020 876.8000 
Pet young 0.1448 0.0674 0.0576 0.3501 
Deficit/emp 25.8503 220.0686 0.0000 1238.0000 
•Dependent variable descriptive statistics are for the raw not logged data. 
Pet of assets which are in DB plans = DB assets/total pension assets. 
Pet of active participants in DB plans = Active participants in DB/total active participants. 
Pet of employer contributions to DB plans = employer contributions to DB/total employer 

contributions. 
Pet of pension plans which are DB plans = number of DB plans/total number of plans. 
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Table 7. Variable definitions used throughout this paper. 

Dependent Variables: 

The dependent variable is identified in the header and is either 
Pet OB Assets = % of assets assigned to DB plans/total pension assets. 
Pet DB Active Emp = % of active plan participants in DB plans/total active participants. 
Pet DB Emp. Contrib = % of employer contributions to DB plans/total employer contribs. 
Pet DB Plans = numt)er of DB plansAotal number of plans sponsored by a finm. 
This number varies over time and firm. Values of 0 were changed to .0001, 

values of 1 were changed to .9999. 
The dependent variable is the log (Yn/I-Yjt). 

Independent Variables; 
Debt loĵ -term liabilities/market value of equity 
Prob CF (Prob Inc) The sample probability that the cash flow was less than half it's 

seven year average. For example, if income fell below one half the 
seven-year average once during the previous seven years, the 1 
probability of low cash flow would be .143 I 

Log mean maricet/book Log of the seven year rolling mean of mkt value equity/ book value 
of equity. 

Pet Active the number of active participants in all of a sponsor's plans/total 
participants in the sponsor's plans. 

Pet Mgr From Employment and Earnings and is matched to firm by 2-digit 
SIC code. 

Gender From Employment and Earnings data. Absolute value of (%female 
minus .50) 

Pet Coll Barg From the Form 5500 data. It is calculated as the percentage of a 
firm's plans which are collectively bargained in 1988. 

Emp The number of employees in the firm, from Compustat data. 
Pet Young Percent of workers under age 25. From Employment and 

Earnings, matched by 2-digK SIC code. 
Deficit/emp Reported funding deficit from the Form 5500 tapes divided by the 

total number of employees in a sponsor's DB plans. 
Variables introduced in this study include: 
PCT ACTIVE, Deficit/employee, gender and all interactive variables. 



Table 8. Correlations among independent variables. 

Debt Inc Prob CF Prob MKt/Book Pet Active Pet Mgr Gender Pet Coll Barg Emp Pet Young 
Debt 

Inc Prob .0080 
(.5235) 

CF Prob .0006 
(.9608) 

.4589 
(.0001) 

Mkt/Book -.0019 
(.8813) 

.0931 
(.0001) 

.1395 
(.0001) 

Pet Active -.0056 
(.6792) 

-.1652 
(.0001) 

-.0724 
(.0001) 

.0358 
(.0043) 

Pet Mgr -.0046 
(.7380) 

.0171 
(.1780) 

-.0650 
(.6087) 

.0313 
(.0071) 

-.0381 
(.0029) 

Gender -.0194 
(.1533) 

.0766 
(.0001) 

.0427 
(.0007) 

-.0278 
(.0275) 

-.1520 
(.0001) 

.0044 
(.7250) 

Pet Coll Bar .0100 
(.4769) 

-.0436 
(.0008) 

-.0507 
(.0001) 

-.1315 
(.0001) 

-.1631 
(.0001) 

.0760 
(.0001) 

.1625 
(.0001) 

Emp .0011 
(.9303) 

-.0500 
(.0001) 

-.1332 
(.0001) 

-.1710 
(.0001) 

.0168 
(.2143) 

.0329 
(.0160) 

-.0153 
(.2632) 

.0746 
(.0001) 

Pet Young -.0030 
(.8215) 

-.0987 
(.0001) 

.0116 
(.3513) 

-.0393 
(.0016) 

.1274 
(.0001) 

-.2661 
(.0001) 

-.1949 
(.0001) 

-.1036 
(.0001) 

.0396 
(.0033) 

Defieit/emp .0101 
(.4186) 

-.0187 
(.0908) 

-.0183 
(.0974) 

-.0049 
(.6568) 

.0423 
(.0008) 

.0250 
(.0480) 

.0179 
(.1551) 

.0152 
(.2415) 

-.0140 
(.2621) 

.0440 
(.0004) 

All variables are defined in Tab e7 .  



Table 9. Two-way fixed effects model results. Variables defined Table 7. 
One tail significance given where signs were predicted. 
Dependent variable: Pet DB Assets. Sign Prob>|T| Prob>|T| 

Pred. Coefficient one-tail sig. two-tail sig. 
Intercept ? 2.9558 (0.1306) 

Statement No. 87 variables: 
Debt ? -0.0014 (0.7398) 

Oebt86 {-) 0.0001 (0.4975) 

Inc. Prob ? 1.6492 (0.0526) 

Inc. Prob86 (-) -3.0164 (0.0002) 
TRA 1986 and OBRA 1987 variables: 

CF Prob ? 2.0461 (0.0006) 

CF Prob86 (-) -2.9112 (0.0001) 

Log mean Mkt/Book ? -0.0577 (0.6377) 

Log mean Mlct/Book86 -0.0046 (0.4794) 

Pet Mgr ? 2.2771 (0.0803) 

Pet Mgr86 W -1.9672 (0.0435) 

Pet Young ? 5.6119 (0.0186) 

PctYoung87 (r) -6.9197 (0.0001) 
Economic variables: 

Oeficit/DB employees ? 0.0006 (0.0125) 

Deficit/DB employees87 (-) -0.2268 (0.2324) 

Emp 0.0002 (0.9781) 

Gender -0.9731 (0.59701 

Layoff -0.0428 (0.2134) 

Pet Coll Barg 0.0520 (0.2200) 

Pet Active (-) -7.3805 (0.0001) 
inausrry vanaoies -signincant ana signs consistent wren pnor stuaies 
Adjusted R-square 0.6377 
Probability F 0.0001 
No. of obs. 4704 
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Table 10. Sensitivity analysis using different dependent variables. 2-way Fixed Effects Model. 
Prob. given for one-tail test wtien predictions made. Variables defined in Table 7. 
Dependent Vai rs. 

Sign 

Pred 

PctDB 
Active 
Emp. 

Pr>|T| 

one-tail 

Pr>|T| 

two-tail 

PctDB 

Emp'er 
Contrib. 

Pr>|T| 

one-tail 

Pr>|T| 

twcMail 

Pet 

DB 
plans 

Pr>|T| 

one-tail 

Pr>|T| 

two-tail 

Intercept 
Statement No. 
Debt 

87 \ 
? 

6.3137 
'ariables 

0.0036 

(0.0013) 

(0.4183) 

•0JZ457 

•4.0057 

(0.9320) 

(0.3714) 

5.7407 

-0.0014 

(0.0019) 

(0.7280) 

Oebtse -0.0042 (0.2455) 0.0047 (0.3012) -0.0001 (0.4932) 

Inc. Prob 1.3273 (0.1188) •1.3890 (0.2675) 1.4359 (0.0747) 

Inc. Prob86 Jrl •3.0S29 (0.0002) 0.7972 (0.2606) •3.1070 (0.0001) 

TRA 1986 and 
OF Prob ? 

M 1987 
2.1892 

variable is; 
(0.0003) 2.1376 (0.0155) 2.0831 (0.0002) 

CF Prob86 (-) -3.0217 (0.0001) •2.4060 (0.0160) 2.7339 (0.0001) 

Ln mean Mkt/Bk ? -0.0338 (0.7826) 0.0043 (0.9808) -0.0902 (0.4364) 

Ln mean MM/BkSe (-) -0.0208 (0.4077) -0.1247 (0.1711) •0.0193 (0.4094) 

Pet Mgr ? 2.1S31 (0.0982) 2.2387 (0.2429) 2.3097 (0.0608) 

PctMgr86 (-) -1.8638 (0.0529) •1.9881 (0.1206) •1.8210 (0.0473) 

Pet Young ? 6.0703 (0.0109) 1.7285 (0.6224) 5.9152 (0.0087) 

Pet Young87 -7.9309 (0.0001) -4.0327 (0.0653) -8.2846 (0.0001) 

Economic van 
Deficit/DB emp 

able 
? 

s: 
0.0004 (0.1055) 0.0006 (0.1209) 0.0004 (0.1008) 

Deficit/OB emp87 { - )  -0.5126 (0.0490) -0.1306 (0.3876) -0.4S87 (0.0592) 

Emp ? 0.0006 (0.9482) 0.0257 (0.0528) 0.0005 (0.9580) 

Gender ? -1.6243 (0.3777) 2.4922 (0.3579) -1.3526 (0.4373) 

Layoff (-) 4.0638 (0.1183) •0.0S41 (0.2474) -0.0456 (0.1854) 

Pet Coll Barg 0.0481 (0.3777) 0.1079 (0.0836) 0.0315 (0.4373) 

Pet Active (-) -7.2401 (0.0001) -6.6123 (0.0001) -6.8099 (0.0001) 

Industry dummies, signs as expected 
Adjusted R-square 0.6I82 0.5215 0.6469 

Probability F 0.0001 0.0001 0.0001 

No. of obs. 4704 4704 4700 



Table 11. Balanced data. Two-way fixed effects model results. Variables defined 
in Table 7. One tail significance given where signs were predicted. 
Dependent variable; Pet DB Assets. Sign Prob>lT| Prob>|Tl 

Pred. Coefficient one-tail sig. two-tail sig. 
Intercept ? 1.4341 (0.5743) 

Statement No. 87 yariables: 
Debt ? -0.0040 (0.7706) 

Debtee (-) 0.0033 (0.4086) 

Inc. Prob ? 2.1927 (0.0012) 

Inc. Probse (-) -3.0022 (0.0003) 
TRA 1986 and OBRA 1987 variables: 

CF Prob ? 1.6628 (0.0040) 

CF ProbSe (-) -1.8449 (0.0066) 

Log mean Mkt/Book ? 0.1023 (0.3868) 

Log mean Mkt/Book86 (-) -0.1406 (0.0458) 

Pet Mgr ? 1.9286 (0.1442) 

Pet Mgr86 (-) -1.7007 (0.0632) 

Pet Young ? 7.6777 (0.0006) 

PctYoung87 (-) -8.8631 (0.0001) 
Economic variables: 

Deficit/DB employees ? 0.0003 (0.1762) 

Deficit/DB employees87 (-) -0.1921 (0.2484) 

Emp 0.0105 (0.1951) 

Gender 0.5928 (0.7491) 

Layoff (r) -0.0134 (0.3990) 

Pet Coll Barg 0.1396 (0.0001) 

Pet Active (-) -7.1389 (0.0001) 
maustry vanaoies -signincant ana signs consistent witn pnor stuaies 
Adjusted R-square 0.6613 
Probability F 0.0001 
No. of obs. 3551 
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Table 12. Balanced Data. Sensitivity analysis using different dependent variables. 2-way 
fixed effects. Prob. given for one-tail test predictions. Variables defined in Table 7. 
Dependent Vai "S. 

sign 
Pred 

Pet OB 
Active 
Emp. 

Pr>|T| 

onetiil 

Pr>|T| 

two-tall 

PetDB 
Emp'er 
Contrib. 

Pr>|T| 

one-tail 

Pr>|T| 

two^all 

Pet 
DB 

plans 
Pr>iT| 

one-tail 

Pr>|T| 

two-tail 

Intercept 
Statement No. 
Detil 

87 \ 
? 

6.3137 
•ariables 

4).02S7 

(0.0013) 

(0.0609) 

•0.2457 

-0.0752 

(0.9320) 

(0.0006) 

2.1120 

-0.0197 

(0.3909) 

(0.1291) 

Debt86 { - )  0.0254 (0.0377) 0.0731 (0.0005) 0.0185 (0.0841) 

Inc. Prob ? 2.4763 (0.0048) -1.7653 (0.2083) 2.2330 (0.0071) 

Inc. Prob86 •3.6404 (0.0001) 2.0925 (0.0657) -3.1782 (0.0001) 
TIM 1986 and 
CF Prob 

C)Bf 
? 

M 1987 
1.9730 

variable !s; 
(0.0007) 1.5225 (0.1014) 1.7493 (0.0015) 

OF Prob86 (-? -2.1070 (0.0025) •0.8734 (0.2331) -1.7813 (0.0060) 

Ln mean Mkt/Bk ? 0.1198 (0.3145) 0.1220 (0.5218) 0.0487 (0.6648) 

Ln mean Mlct/Bk86 (r) -0.1647 (0.0249) •0.1B29 (0.0865) -0.1481 (0.0309) 

PctMgr ? 1.5162 (0.2545) 2.1150 (0.2984) 1.9770 (0.1157) 

Pet Mgr86 (-) •1.0905 (0.1654) -1.1570 (0.2591) -1.4340 (0.0879) 

Pet Young ? 8.0216 (0.0004) 1.3700 (0.7051) 7.9697 (0.0002) 

Pet Young87 •10.2130 (0.0001) -5.2980 (0.0302) -10.235 (0.0001) 
Economic van 
Oeficit/DB emp 

able 
? 

s: 
0.0002 (0.4888) 0.0003 (0.4468) 0.0001 (0.5038) 

•efieit/DB emp87 -0.3926 (0.0841) 0.0885 (0.4230) -0.3879 (0.0747) 

Emp ? 0.0134 (0.1019) 0.0385 (0.0032) 0.0131 (0.0901) 

Gender ? •0.4473 (0.8107) 2.5567 (0.3918) •0.5999 (0.7337) 

Layoff (-) -0.0360 (0.2455) •4.0499 (0.2765) -0.0200 (0.3441) 

Pet Coll Barg 0.1440 (0.0001) 0.1474 (0.0058) 0.1223 (0.0002) 

Pet Active (-) -7.4248 (0.0001) -5.9497 (0.0001) •7.1101 (0.0001) 

Industry dummies, signs as expected 
Adjusted R-square 0.6393 0.5303 o.657i 

Probability F o.oooi o.oooi o.oooi 
No. ofobs. 3551 3551 3551 
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Table 13. Pooled data. Full sample. Variables defined in Table 7. 
One tail significance given wtiere signs were predicted. 
Dependent variable: Pet DB Assets. Sign 

Pred. 
Prob>lT| Prob>|T| 

Coefficient one-tail sig. two-tail sig. 
Intercept ? 9.8395 (0.0001) 

Statement No. 87 variables: 
Debt ? 0.0024 (0.6298) 

Debtsa {-) 0.0017 (0.4114) 

Inc. Prob ? -0.7248 (0.3966) 

Inc. Prob86 (-) -1.5158 (0.0597) 
TRA 1986 and OBRA 1987 variables: 

CF Prob ? 1.4574 (0.0310) 

CF Prob86 (-) -4.7404 (0.0001) 

Log mean Mkt/Book ? -0.2960 (0.0014) 

Log mean Mlct/Book86 0.3476 (0.3708) 

Pet Mgr ? -1.6575 (0.0737) 

Pet MgrSB (-) 0.4608 (0.2767) 

Pet Young ? 8.9491 (0.0001) 

PetYoung87 (-) -7.02201 (0.0001) 
Economic variables: 

Defieit/DB employees ? 0.0010 (0.0005) 

Deficit/DB empioyees87 (-) -0.1851 (0.3198) 

Emp -0.0080 (0.0001) 

Gender ? -0.1919 (0.8042) 

Layoff (-) -0.0704 (0.0908) 

Pet Coll Barg (+) 0.0131 (0.0001) 

Pet Active (-) -10.0809 (0.0001) 
inausny vanaoies -signmcani ana signs consistent w (in pnor stud les 
Adjusted R-square 
Probability F 
No. ofobs. 

0.2043 
0.0001 
4704 
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Table 14. Pooled data. Full sample. Regression resu 
dependent variables. Prob. given for one-tail test preti 

Its. Sensitivity analysis us 
ictions. Variables defined 

ing different 
in Table 7. 

Dependent Vai •s. 
Sign 

Pred 

Pet OB 
Active 
Emp. 

Pr>|T| 

one-tail 

Pr>|T| 

two-tail 

Pet OB 
Emp'er 
Contrib. 

Pr>|T| 

one-tail 

Pr>|T| 

two-tail 

Pet 
OB 

plans 
Pr>lT| 

one^ail 

Pr>|T| 

two-tail 

Intercept 
Statement No. 
Debt 

87 \ 
? 

8.6428 
'ariables 

0.0074 

(0.0001) 

(0.1292) 

4.8166 (0.0001) 8.2261 

-0.0097 

(0.0001) 

(0.8367) 

Intercept 
Statement No. 
Debt 

87 \ 
? 

8.6428 
'ariables 

0.0074 

(0.0001) 

(0.1292) 0.0017 (0.7903) 

8.2261 

-0.0097 

(0.0001) 

(0.8367) 

DeMSe (-) 4>.0033 (0.3295) 0.0039 (0.6984) 0.0053 (0.2299) 

Inc. Prob ? -0.0565 (0.5069) -2.6652 (0.0214) -0.0182 (0.9824) 

Inc. Prob86 -1.0964 (0.1290) 1.2426 (0.3456) -14754 (0.0573) 
TRA 1986 ana 
CF Prob 

OBf 
? 

M 1987 
2.3917 

variable s; 
(0.0004) 3.362S (0.0002) 2.1571 (0.0009) 

CF Prob86 (-) •4.1566 (0.0001) •4.7300 (0.0001) -4.8423 (0.0001) 

Ln mean Mkt/Bk ? -0.0296 (0.0013) -0.3548 (0.0046) .4.2950 (0.0013) 

Ln mean MM/Bk86 (-) •0.0232 (0.4124) -0.9902 (0.2449) •0.0033 (0.4869) 

PctMgr ? -2.5570 (0.0056) 0.5373 (0.6686) -1.9758 (0.0263) 

PctMgr86 (-) 1.1434 (0.0700) -2.9762 (0.0024) 0.9717 (0.0965) 

Pet Young ? 7.4258 (0.0015) 4.7088 (0.1385) 8.1885 (0.0003) 

Pet Young87 -6.6340 (0.0001) -6.4893 (0.0001) .6.745 (0.0001) 
Economic van 
Deficlt/DB emp 

able 
7 

s; 

0.0006 (0.0231) 0.0008 (0.0333) 0.0006 (0.0216) 

Deficit/DB emp8? (-) -0.4299 (0.1249) 0.1138 (0.4114) -0.3900 (0.1392) 

Emp ? -0.0088 (0.0001) -0.0095 (0.0001) -0.0087 (0.0001) 

Gender ? •0.9903 (0.1992) 0.0359 (0.9727) -0.4623 (0.5337) 

Layoff (-) •0.0786 (0.0673) 0.1254 (0.0394) -0.0918 (0.0347) 

Pet Coll Barg {*) 0.0130 (0.0001) 0.0214 (0.0001) 0.0177 (0.0001) 

Pet Active (-) •8.8188 (0.0001) -8.3338 (0.0001) -8.4780 (0.0001) 

Industry dummies, signs as ejqsected 
Adjusted R-square o.ieao 0.1109 0.1793 

Probability F 0.0001 0.0001+F22 0.0001 

No.ofobs. 4704 3551 4770 
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