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EXAMINING THE EFFECTS OF GUARANTEE FUNDS
ON PENSION PLANS

Norma L. Nielson*

ABSTRACT

Bankruptcy risk falls to pension plan participants if a plan sponsor fails when a defined benefit
(DB) pension plan is underfunded. This article examines the incidence of that risk and how it
changes when public policy provides a guarantee fund. Although government-based guarantee
funds are in a unique position to provide pension protection, primarily because of the extent to
which the risk of sponsor default is systematic in nature, a looming question is the extent to which
such guarantees are exposed to moral hazard. The article focuses on that question using data
from four Canadian provinces, including one (Ontario) that operates a guarantee fund for pen-
sions. The findings show that plan assets per DB-plan participant increase with the earnings of
workers and decrease with higher unemployment, and that level of assets also is moderated by
the influence of taxes, with higher plan assets observed when and where tax rates are higher.
Plans in Ontario had on average $20,035 less in asset value per participant, and Ontario plans
covered by the guarantee fund had an average of $16,497 less per participant than other Ca-
nadian DB plans not backed by a guarantee fund. A separate model finds the presence of a
guarantee fund to be one of a very small number of variables significant in explaining variability
in the plans’ funded ratios. These empirical results are consistent with the existence of moral
hazard.

1. INTRODUCTION

The nature of a pension plan is that a promise is
made in one period to provide income in a later
period. When pension promises are broken, in-
tense political pressure can arise. The financial
consequences are intensified by the fact that af-
fected workers have generally aged past the point
at which they can easily work to replace the prom-
ised income. Yet Canadian pension plans operate
in the environment of a market economy where
financial failures of plan sponsors are inevitable.
Therefore, the risk that a firm has insufficient
capital available to pay pension promises exists
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and must be borne by someone. Public policy
must allocate that risk among a plan’s sponsor,
plan participants, and possibly some societal
mechanism.

A key reason that pensions involve risk is that
the actual cost cannot be known with certainty.
Pesando (2000) and others stress that it is im-
possible to ensure that pension funds are always
fully funded; these authors cite examples of sharp
deterioration in investment returns, actuarial as-
sumptions proving incorrect, or cases when finan-
cial instruments required to fully immunize as-
sets against liabilities are not available. Plan
underfunding is the symptom through which the
potential for default initially appears. Overall the
issue of underfunding in Canadian pension plans
is widespread but not universal. In 2005, 43.8%
of all defined benefit (DB) plans in Alberta, Brit-
ish Columbia, Ontario, and Saskatchewan were
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Figure 1
Funding Ratio for AB, BC, ON, SK (1999–2005)
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underfunded;1 on average these underfunded
plans had assets equal to 84.1% of their liabilities.
Figure 1 graphs the level of funding found in
these four provinces for the period December 31,
1999, to June 1, 2006.

2. BANKRUPTCY RISK AND PENSIONS:
THE THEORY

A review of theory provides a good beginning
point for development of sound policy for the risk
associated with the possible bankruptcy of pen-
sion plan sponsors. In this article the terms bank-
rupt and bankruptcy are used in an economic
sense, that is, to mean firms with no remaining
capital; when bankruptcy is intended in the legal

1 Data were provided at the plan level from these four provinces and
represent 70.96% of pension plan membership in Canada in 2006.
The author is grateful to the Financial Services Commission of On-
tario and Departments of Finance of Alberta, British Columbia, and
Saskatchewan for their cooperation and effort in supplying these
data. Readers should note that three of these provinces provided
data in a ‘‘blind’’ format that did not identify the plan or its sponsor
by name.

sense, an explicit term such as bankruptcy pro-
ceedings or CCAA are used.

A discussion about how to manage the bank-
ruptcy risk involves two distinct branches of the
theoretical literature:

• Understanding the risk profile, that is, under-
standing why underfunding occurs and who
bears the risk associated with that underfund-
ing and

• Understanding the strengths and weaknesses of
private market mechanisms and government-
based actions most commonly used to modify
that risk profile.

This section is organized accordingly.

2.1 Theoretical Reasons for
Underfunding

Two branches of literature examine different ex-
planations used by economic theory for predict-
ing the underfunding of pension plans. These two
branches are broadly classed as incentive based
and capital based.
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2.1.1 Incentive-Based Explanations
The incentive-based research arises chiefly from
the field of labor economics, with early work by
Lazear (1981) modeling pensions as a way to
elicit worker effort. Ippolito (1985) went further
and incorporated the tax benefits available to
pension funding. His model, developed to explain
why pension funds generally are underfunded de-
spite tax incentives, has workers ‘‘depositing’’
with the firm the amount of wage reduction will-
ingly incurred in exchange for pension promises.
In this way workers become debt holders of the
firm and, to the extent the pension plan is un-
derfunded, bear the risk of losing some or all of
their promised benefits if the firm loses viability.
His theoretical model, developed in an environ-
ment that does not regulate funding, explicitly
examines the relationship between a firm and its
(organized) workers. A firm facing financial dif-
ficulties also faces a situation where its ability to
bargain with its workers changes. Specifically the
two parties refrain from cooperating—even
though economically that would be the most ef-
ficient thing for them to do—because coopera-
tion could give the other party increased bargain-
ing power. Organization theorists use the term
holding up to describe this circumstance; in lay
terms it might be called a stalemate.

Albeit under a set of somewhat restrictive as-
sumptions, Ippolito (1985) further demonstrated
that funding ratios for plans covering unionized
participants would be systematically lower than
their counterparts in nonunionized firms. He
proves that, at least when assuming a zero dis-
count rate, the additional risks assumed through
a pension arrangement are distributed in approx-
imately the same fashion across workers as would
be the higher wages one could expect to be ne-
gotiated with a firm that presents a higher risk
of failure:

An underfunded pension can be naturally de-
signed in a way to offset the gains in a propor-
tional sense across worker cohorts; it even as-
sesses the appropriate penalty on workers who are
already retired at the point of firm failure but who
nevertheless participated in the holdup. (Ippolito
1985, pp. 622–23)

2.1.2 Capital-Based Explanations
Another set of academic research outlines
capital-based reasons for pension underfunding
that arise from the field of finance. This stream
of work focuses on optimizing behavior in an en-
vironment where positive interest rates are of-
fered. D’Arcy, Dulebohn, and Oh (1999) examine
the special case of public pensions, notably ex-
amining organizations that do not themselves
benefit (although their employees do) from the
tax-favored status of pension contributions. They
conclude that a modest degree of underfunding
is optimal under specific conditions, such as
where pension costs are expected to grow at a
slower rate than the tax base. The logical corol-
lary for private pensions, although undocumented
in the literature, would be that a modest degree
of underfunding is optimal where pension costs
are expected to grow at a slower rate than the
productivity of the firm’s workers. In both in-
stances the proportion of income being diverted
to cover pension costs remains smaller—and less
onerous—because it will require the sacrifice of
a smaller share of income in the future than
would be required to fully fund the pension at the
present time.

More recently Cooper and Ross (2003) devel-
oped a theory that ties the existence of under-
funding in DB plans to undercapitalized firms.
Their work shows that undercapitalized firms pre-
fer DB plans precisely because they permit un-
derfunding. However, a paradox emerges. When a
benefit system requires funding to be higher in
the future, the level of future earnings required
for the firm to show a profit also increases. There-
fore, underfunding in the present can distort fu-
ture decisions by that firm to remain in business.
Furthermore, by influencing funding levels and
costs, both funding standards and the premiums
charged by guarantee funds can indirectly affect
the probability of a firm’s decision to exit the
marketplace.

2.2 Guarantee Mechanisms
This section examines two alternative sources
available to reduce the amount of participant risk
associated with the bankruptcy of pension
sponsors: private market mechanisms and
government-based guarantees. Although this di-
chotomy is used here to organize information, it
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is entirely feasible that a practical solution could
be devised using a combination of the two
endpoints.

2.2.1 Private Market Mechanisms
Numerous economic arguments suggest that, as
a general principle, private markets should be al-
lowed to operate where they can be expected to
function. These mechanisms could include solu-
tions broadly classed as (1) securitization and (2)
private insurance. Securitization of other credit
risks certainly has advanced over the past dec-
ades, but the recent dramatic losses in mortgage-
backed securities has unquestionably set back any
evolution that might be possible in the develop-
ment of securities that bundle unsecured credit
risks.

As for the private insurance market, such a
mechanism provides incentives for efficient in-
vestment in risk mitigation, careful claims ad-
justment, and the development of capacity suffi-
cient to satisfy demand. The foundations of
insurance recognize, however, that some risks
cannot be handled easily and well in the private
marketplace. In the broadest theoretical terms,
an ideal insurable risk:

• Has a large number of exposure units
• Stems from losses that are accidental and

unintentional
• Results in a loss that is both determinable and

measurable
• Is not catastrophic in nature
• Has a calculable chance of loss and
• Carries a premium that is economically

feasible.

Pension default risk falls short of meeting these
criteria for insurability. Genuine concerns arise
about whether failure of a sponsoring firm is ‘‘ac-
cidental’’ and whether the losses across firms are
likely to be sufficiently correlated as to pose
a potentially catastrophic exposure. Pesando
(1996) argues that the correlated (systematic)
risk makes it unlikely—or even impossible—for
private markets to provide plan termination in-
surance. More recently, however, Ippolito (2004)
raised the possibility that developments in the so-
phistication of credit risk modeling and risk-
hedging products may have reduced those con-
cerns to the point of irrelevance. Recent events

in the marketplace suggest that, while techniques
for the management of credit risk may have im-
proved, they remain inadequate.

Still, questions relating to private pension in-
surance remain unaddressed by rigorous re-
search. Based on the results of an inquiry by a
major reinsurer that found no instance of private
pension guarantee insurance having been issued
anywhere in the world, the questions also remain
unaddressed in the marketplace. Furthermore,
the federal solvency regulator in Canada (OSFI)
has indicated that it might not permit such prod-
ucts to be issued. In summary, while private mar-
ket solutions hold some theoretical potential to
pool or otherwise manage the risk associated with
sponsor bankruptcy risks, they do not at present
offer a readily available solution.

2.2.2 Government-Based Guarantee Funds
Several branches of the literature examine the
reasons various jurisdictions have become in-
volved in reducing the risk of underfunding to
pension participants. One theory that supports
the development of systems to bolster the pen-
sion market deals with fragile markets. That the-
ory supports the establishment of guarantee
funds across sectors, for example, deposit insur-
ance in banking, to provide general support for
trade by increasing confidence in the financial
system. Similarly, pension guarantees provide
confidence to workers whose concerns about the
long-term viability of their pension sponsor may
otherwise induce them to leave the firm or de-
mand higher wages.

Governmental policies to modify or manage
pension underfunding risk have been manifested
primarily as pension regulation and the offering
of pension guarantees. This article explicitly con-
siders the latter. In some of the earliest extant
work, Langetieg, Findlay, and daMotta (1982)
modeled pension guarantees using contingent
claims techniques. Later research eased some of
the more restrictive assumptions found in the
earliest analyses, such as requiring knowledge
about the term to maturity of the guarantees.
When Ippolito (1985) introduces inflation into
the theoretical model, a large divergence appears
in bankruptcy between the legal liabilities of a
pension plan and the economic value of pension
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promises made.2 In such an economic market,
workers face real losses even from plans that are
fully funded on a nominal basis. He presented the
first theoretical framework under which a
government-based program of pension insurance
emerged.

Once research moved past theory and into an
examination of practical models for guarantee
funds, theory began to illuminate the advantages
and disadvantages of such a program. The key ar-
gument in favor of government involvement in a
pension guarantee scheme is the greater ability
of a societal body to address problems associated
with systematic risk. A governmental entity may
be the only type that can handle tremendous
swings in losses across both economic booms and
recessions. For this reason, however, any guar-
antee fund that is established should be accom-
panied by an expectation that those swings will
occur.

Another advantage of a government-based
guarantee fund is its ability to manage expecta-
tions in advance of a default event. The formality
of such a fund, to the extent it caps the amount
of benefits guaranteed, offers a credible way to
place limits on the extent to which government
will help address a specific type of problem. The
structure of a formal pension guarantee fund also
provides a known limit on the extent to which
others will be expected to assist. Specifically in
the case of DB pensions, it limits the extent to
which sponsors of other DB plans will be asked to
contribute.

Furthermore, knowing the limits of the costs of
a shock to government and to others a priori ef-
fectively reduces the likely spillover effects to
other firm(s) in a way that ad hoc responses can-
not. Such contagion effects have been studied
most extensively in the context of bank runs.
There the phenomenon of concern is that one fi-
nancial failure can spawn anxiety that other in-
stitutions also are about to fail. In the case of
insurance or pensions, however, the effect is less
obvious. Such long-term financial protection ar-
rangements are structured in a way that makes it

2 This finding is an important one for Canadian public policy because
the difference under most Canadian pension laws between the going
concern liability of a plan and its wind-up liability is increasingly rec-
ognized, if not as a source of problems, at least as a source of
confusion.

far more difficult to get money out. They also
make it somewhat more difficult to grasp the con-
cept of contagion. A simple erosion of confidence
likely is not sufficient to trigger additional fail-
ures in an environment characterized by formal
requirements for capital/funding. However, the
system of guarantees itself can be a source of con-
tagion. With each default other firms in the guar-
antee fund begin to anticipate ex post assess-
ments. Should that assessment be anticipated to
be especially large, whether because of a single
large failure or a series of smaller ones, it can
cause liquidity problems for other plans and for
the sponsors of those other plans. Those added
costs remove assets from all other plans in the
guarantee fund, thereby reducing the funded ra-
tio of each and every plan. Of course, the added
costs could cause other plans to terminate, and
the spiral may continue.

Such contagion effects are generally viewed to
include two important components: a change in
the valuation of other firms based on new infor-
mation and an effect that appears to be spread
randomly across unrelated firms and is unsup-
ported by market data. Brewer and Jackson
(2002) provide the first modern contagion study
that attempts to measure the relative importance
of informational content versus pure contagion.
They conclude that, although informational con-
tent is more important than pure contagion, the
pure contagion effect does exist. Furthermore, it
exists to a greater extent within an industry than
across industries. In the pension environment
this means we should expect that terminations
can and will occur because of fear of additional
terminations. A government-based guarantee
fund for pensions is a viable tool to assist in man-
agement of the uncertainty around the potential
assessments and, therefore, management of the
contagion risk.

The main theoretical argument against a pen-
sion guarantee fund is moral hazard: a situation
whereby the existence of insurance actually in-
creases the losses against which the insurance
protects. Government-based insurance increases
concern that pension sponsors will not have ap-
propriate incentives to engage in risk mitigation.
This form of moral hazard is the crux of the so-
called Samaritan’s Dilemma (Buchanan 1975). In
the United Kingdom’s development of its pension
insurance scheme in 2004, for example, Young
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(2006) identified three separate types of moral
hazard that were considered:

• The number of claims facing the guarantee
fund will increase if employers dump plan
liabilities.

• Pension plan benefits may be manipulated be-
fore entry into the guarantee fund to maximize
the level of compensation payable to some or
all participants.

• The cost of claims by employers may increase if
firms can legally reduce the claim held by the
guarantee fund on the employer in the event of
insolvency. An example would be the shifting of
sponsor assets to another jurisdiction, thereby
putting those assets beyond the reach of the
guarantee fund.

The first of these is an issue of the frequency of
claims; the second is an issue of claim severity;
the third could manifest itself either through
claim frequency or claim severity.

Another argument against a pension guarantee
fund is that it may reduce the efficiency of the
economy. By definition efficiency is enhanced by
a guarantee fund when the benefit produced to
those made better off exceeds the cost to those
made worse off. Plan members are better off if
they bear less risk. However, that improves effi-
ciency only if, for example, those workers are pro-
portionately more productive or agree to a lower
wage. Empirical evidence on this question is lim-
ited. Ippolito (1985) observes that, for some
ranges of fundedness, a government pension
guarantee increases the power of unions to ex-
tract additional resources for its members by rec-
ognizing that some amounts still will be received
even if a firm fails. He finds for the period 1978–
83 that unionized plans are twice as likely to be
the recipient of a transfer from the governmental
guarantee.3 Similarly, failing firms and workers
associated with poorly funded pension plans may
find it mutually beneficial to collude to terminate
the plan in order to obtain the transfer amount
from the government pension insurance.

Using the theory of optimal contracts, Cooper
and Ross (2003) demonstrate theoretically that
participation in a guarantee fund—public or pri-

3 The overall probability of receiving a transfer in Ippolito’s sample is
4.5%; unionized plans have a probability of 9.1%.

vate—can make some firms worse off by forcing
strong firms to subsidize weak ones. Other re-
search indicates that governmental guarantees
tend to increase equity values and subsidize
wages at firms in financial distress. In the ex-
treme cases, it keeps some otherwise insolvent
companies afloat. It is a source of genuine con-
cern that steep increases in the premium charged
for a guarantee system could accelerate the move
away from the provision of pensions in general
and away from DB plans in particular.

3. A CLOSER LOOK AT CANADA

In 1980 the Pension Benefits Act established the
Pension Benefits Guarantee Fund (PBGF) and
made Ontario the only Canadian province to pro-
vide a government-based system of protection for
the pension promises of private employers. Pe-
sando (1982), in addition to being one of the first
scholarly works to focus on Ontario in examining
the economic impact of a guarantee fund, also
provides important historical context. From the
outset the PBGF guaranteed benefits retroactive
to passage of the Pension Benefits Act in 1965.
It was compulsory and was designed to be self-
financing, that is, to meet its obligations solely
through an annual premium based on the number
of employees in DB plans. The PBGF benefit for-
mula has not changed since its inception in 1980;
premium rates were last revised in 1992.

3.1 Details of the Guarantee Fund
The PBGF premium structure begins at $1.00 per
member for a plan that is fully funded. If under-
funded, risk-based premiums are assessed on the
basis of unfunded, vested wind-up benefits. The
premiums total $20 to $25 million annually. Pre-
miums for most plans are capped at $4 million
per year with the annual cap increased to $5 mil-
lion for qualifying plans. The qualifying plan pro-
vision,4 adopted during the major recession of the
early 1990s, allowed an employer to elect not to
fund the solvency deficiency in its plans.5 At the
time this provision was created, the threshold of

4 Pension Benefits Act, R.R.O. 1990, Regulation 909, §5.1.
5 Plan sponsors making the qualifying plan election were required to
file actuarial valuations more frequently (annually) and to pay higher
PBGF premiums.
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$500 million in assets limited the scope of the
qualifying plan rules to the very largest pension
plans. However, continuing benefit accruals and
inflation combined to expand its availability to at
least 27 plans by 2002.6 Effective June 28, 2002,
the Pension Benefits Act was amended to remove
the qualifying plans option. The few plans that
actually had made the election before its removal
were grandparented under the reform legislation.

The PBGF guarantees specified benefits, up to
$1,000 per month per member,7 in respect of ser-
vice in Ontario.8 For participants to receive PBGF
benefits, a pension plan must be registered under
the Ontario legislation or a designated province,
wound up in whole or in part, and receive a de-
termination from the Financial Services Commis-
sion of Ontario (FSCO) that it is not able to sat-
isfy the funding requirements of the legislation.
Several exclusions, some intended to reduce
moral hazard, in the legislation limit the circum-
stances in which the PBGF guarantee applies.
Those exclusions include the following:

• A plan that has been established for less than
three years

• Increases in benefits within the preceding three
years

• Multiemployer plans
• Benefits under a DB plan in which the em-

ployer’s contributions are set by collective
agreement or

6 Author tabulation of the FSCO data for 2002. This count reflects
the number of separate plans that reached the $500 million thresh-
old. The number would increase slightly because the qualifying plan
election also was available to some plan sponsors who reached the
threshold by aggregating multiple plans sponsored.
7 The Arthurs recommendation is for a more sophisticated approach
to premium setting for the PBGF as well as an increase in the max-
imum benefit amount to $2,500 per month to reflect the effect of
inflation on the original benefit maximum (Ontario Expert Commis-
sion on Pensions 2008).
8 For purposes of the Pension Benefits Act, a worker is deemed to be
employed in the province in which the establishment of his or her
employment is located and to which the person is required to report
for work. Employees who are not required to report to a specific
location for work are considered to be employed in the province
from which they are paid. That the PBGF coverage can apply to
participants in plans not registered in Ontario was clearly articulated
in a May 22, 2002, letter that the Pension Plans Branch of the Fi-
nancial Service Commission of Ontario sent as part of a program
initiated to systematically recover PBGF assessments from all plans
with members who are eligible for coverage.

• Other pension plans excluded in the
regulations.

In principle, therefore, a retiree will receive to-
tal payments equal to 100% of the benefits guar-
anteed by the PBGF plus a proportion of other
benefits included in calculating the wind-up lia-
bility under the Ontario rules. In practice, deter-
mination of these benefits is plan specific and can
be complex. An example is provided here, based
on a member who has a pension entitlement un-
der the plan of $1,500 per month in a plan that
has an average amount of underfunding (see Fig.
1), that is, that holds about 75% of the funds
needed to meet its liabilities. The first step is to
determine how much of the $1,500 benefit may
be excluded under the PBGF rules, for example,
the benefits added over the last three years. To
continue the example, assume that the amount
remaining after the required reductions is $1,200
per month. The plan’s assets are used to pay 75%
of the $1,200, and the PBGF ensures that the
benefit reaches $1,000 (i.e., $900 from the plan
and $100 from the PBGF). Beyond that the plan
will pay 75% of the difference between $1,000 and
the full benefit. So in the end, the member gets
$1,150 per month: $1,050 from the plan and
$100 from the PBGF. Administratively funds are
transferred from the PBGF to the plan once the
application for PBGF support is approved. Mem-
bers receive one check.

A review of some key financial outcomes in On-
tario during the 27 years since it introduced the
PBGF is provided in this section as background.
Figure 2 illustrates the same trends in fundedness
for Ontario plans (only) as was presented in Fig-
ure 1 for four provinces. In Ontario 48.2% of all
DB plans were underfunded in 2005; on average
these underfunded plans had assets equal to
88.1% of their liabilities.

The PBGF’s annual reports provide information
about claims payable with respect to already ter-
minated pension plans. In the annual report for
March 31, 2005, the amount of outstanding
claims was $204,624,000; by March 31, 2006,
that figure had dropped to $104,064,000.9 Based

9 The steep decline was caused by higher interest rates, which in turn
caused the present value of liabilities to decline. Simply stated, this
effect recognizes that more of the funds needed to pay promised
benefits can be expected to arise from investment earnings.
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Figure 2
Funding Ratio: Ontario Plans Only
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on valuation reports filed between July 1, 2003,
and June 30, 2006, the FSCO DB funding report
of March 2007 estimated there were approxi-
mately 1,300 underfunded plans in Ontario with
an aggregate wind-up deficit approaching $29.5
billion. The number of underfunded plans and def-
icit amount would likely be larger today, as a re-
sult of the tumultuous investment markets in late
2008 and continuing into 2009.

The fund has not determined, and has stated
they do not have the technical capacity to deter-
mine, the potential PBGF exposures in a manner
that reflects any nonzero insolvency probability of
the sponsor employers. Assuming that no termi-
nations will occur in the future, and that the cost
of future terminations is zero, is unrealistic in a
market economy. It seems particularly unwise in
the current economic crisis. In order to provide
at least some sense of how losses recorded to date
compare with potential losses, two special tabu-
lations were done: one on a measure aimed at
assessing the sensitivity of costs to changes in the
frequency of future losses, and the other aimed at
assessing sensitivity to changes in the severity of
future losses:

• Frequency. The 1% of plans in Ontario with the
lowest ratio of assets to liabilities was exam-
ined. The low funding ratio found in these plans
is one indicator that these plans may expose the
PBGF to additional claims. For those seven
plans, the gap between assets and liabilities was
$20.9 million. The single plan with the lowest
funded ratio (46%) represents a potential lia-
bility of $238,100; the next plan in that se-
quence has a funded ratio of 52% and repre-
sents a potential liability of $7.8 million. Other
plans that appear in this 99th percentile group-
ing have funding ratios that range from 56% to
68%.

• Severity. The 1% of plans in Ontario with the
highest dollar value difference between their
PBGF liabilities minus assets also was exam-
ined. These plans represent the extent to which
the PBGF may find itself exposed due to a small
number of claims of catastrophic proportions.
These six plans, dominated by the steel and
auto industries, represent a potential aggregate
deficit of $5.95 billion.
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Table 1
Plans Reporting by Province and Year

Year

Province

AB BC ONa SK Total

1999 22 152 706 50 930
2000 28 88 464 90 670
2001 70 76 550 51 747
2002 41 115 893 79 1,128
2003 64 72 477 86 699
2004 67 102 554 89 812
2005 74 80 755 61 970
2006 (partial) 104 47 144 37 332
Total 470 732 4,543 543 6,288

a Ontario requires an Annual Information Summary be provided,
while most other provinces require the reporting of summary infor-
mation from the triennial actuarial valuation. As a result the number
of plan-years in this study is greater proportionally for Ontario, which
would be the absolute number of plans registered in that province.

All of the plans that appeared in these special
tabulations supplied their valuations in 2005. Es-
timating the present value of additional future
PBGF claims with any greater accuracy would re-
quire assessing the creditworthiness of each plan
sponsor individually, a difficult technical exercise
for the PBGF itself, which has access to all plan
data.10 For external researchers it is simply not
possible when privacy concerns remove details of
a plan’s identity.

4. EMPIRICAL RESULTS

To examine questions surrounding pension fund-
ing and its relationship to the availability of a
guarantee fund, plan-level data were requested
from four provincial supervisory authorities. In
all, data were received from four provinces rep-
resenting 70.96% of pension plan membership in
Canada in 2006. In all, data were included on a
total of 6,288 plan-years covering the period De-
cember 31, 1999, to June 1, 2006. Table 1 pro-
vides additional details on the breakdown of the
dataset that was studied.

As shown in Table 1, 4,543 plan-years were for
plans registered in Ontario (72%), and 1,745
plan-years were for plans registered outside On-
tario (28%). Among the Ontario plans, 3,212 of

10 For additional detail on such methodologies, see Hirtle and Estrella
(1990) or Lewis and Cooperstein (1993). For an example of what
such an estimation process might entail in practice, see the U.K.
Failure Score from Dun and Bradstreet.

the plan-years are believed to have been required
to participate in the PBGF.11 Overall, the availa-
ble dataset included 3,212 plan-years (51%) with
PBGF coverage and 3,076 (49%) without PGBF
coverage. Data from all years were combined to
develop the pooled ordinary least squares (OLS)
regression models for which results are reported
in the following sections.

Pension benefits, by definition, promise to pro-
vide cash. Cash benefits can best be secured by
funding. Therefore, by extension, the funds avail-
able to a pension plan are one measure of the
security of a pension’s benefits. The two principal
types of measures used in pension research are
nominal and relative. Nominal measures look at
plan assets only. For example, the qualifying plan
rule described earlier used a nominal measure—
the absolute number of dollars in a pension
plan—as its threshold. Relative measures, such as
the commonly used funded ratio, compare the
dollar values to something else, often the plan’s
liabilities.

4.1 Nominal Value Measure
This section reports an examination of one nom-
inal measure: plan assets per participant in DB
plans across four provinces for which plan-level
information was presented earlier. Here ‘‘funds
available to a pension plan’’ are used to mean (1)
sponsor and member contributions plus (2) earn-
ings on those contributions minus (3) benefit
payments by the plan.12

The model presented in this section incorpo-
rates provincial data for all variables except in-
vestment returns, for which 90-day Treasury-bill
rates and rate of return on the Toronto Stock
Exchange (TSX) were used.13 The resulting
model, presented in Table 2, is a pooled OLS re-

11 Not all Ontario plans participate in the PBGF. For example, a
‘‘multi-employer pension plan established pursuant to a collective
bargaining agreement’’ is exempt from PBGF coverage as is a plan
established within the last three years. Also, 12 public plans are spe-
cifically exempt by Ontario law from paying the PBGF assessment.
12 Theoretically ‘‘funds available to a pension plan’’ could be inter-
preted to include contingent amounts available from a guarantee
fund. However, such an interpretation would lead to endogeneity
concerns and would limit the usefulness of the discussion that fol-
lows for the purpose of devising public policy as regards such a fund.
13 This model updates and extends the results published in Nielson
and Chan (2004).
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Table 2
Plan Asset Value per DB Participanta

Income per worker 1.2487**
(2.46)

Unemployment �15,077.5***
(�7.74)

Tax rate 3,709.47***
(3.97)

Interest rate �4,338.52**
(�2.36)

Annual return on TSX 22,138.93**
(2.39)

PBO design (compared to ABO)b 58,437.06***
(�17.27)

ABO/PBO uncertain (compared with ABO) 70,958.11***
(13.53)

Ontario �20,034.57***
(�3.40)

PBGF �16,496.73***
(�3.65)

R 2 0.3344
F 346.87***

a Pooled OLS model using provincial data (Alberta, British Columbia,
Ontario, Saskatchewan), 1999–2006.
b ABO � accumulated benefit obligation; PBO � projected benefit
obligation.
***Significant at 1%,**significant at 5%, *significant at 10%.

gression that is highly significant (as indicated by
the high F-statistic). One place to begin inter-
preting the results is to view a basic amount of
pension funding as that based on the state of the
economy. The coefficients indicate that plan as-
sets increase with earnings of workers and de-
crease with higher unemployment.14 The signs on
these coefficients are consistent with the eco-
nomic intuition that would suggest a more im-
portant role for pensions for workers who can de-
mand higher wages, including, for example,
markets in which there are fewer workers availa-
ble. The level of accumulated assets supported by
these underlying economic conditions is then
moderated by the influence of tax incentives, with
plan assets increasing when and where higher tax
rates are observed.

From this starting point, the model reveals sev-
eral other factors that partially explain the up or

14 Income per worker is an important element of any component of
compensation, but it also can be expected to be correlated with the
average age of participants. Also, because it is an input variable in
many DB plan formulas, it is expected to be positively correlated
with the generosity of the benefit formula. Although age and for-
mula details would be interesting variables to study separately, the
effect that might remain after controlling for income cannot be
determined.

down movement of the asset level across plans
and across time. These variables reflect differ-
ences in investment markets, plan design, and
regulatory factors. Movements of returns in the
investment market—both interest rates and
stock market returns—produce coefficients that
are significant. Each one-percentage-point in-
crease in interest rates corresponded to an ag-
gregate decrease on average of an additional
$4,339 of funding per DB plan participant. For
example, an interest rate movement from 5% to
6% would be associated with a decrease in pen-
sion assets of $4,339. The annual rate of return
(including dividends) on the TSX produced re-
sults in the opposite direction: an increase in the
returns on stocks results in greater levels of fund-
ing. The negative coefficient on the interest rate
variable suggests that funding tends to be re-
duced when markets expect higher rates in the
future, but that actual returns in the market
(TSX) increase pension assets by amounts that
were not fully anticipated in the funding formula.
In other words, the former is largely anticipated
whereas the latter is not.15

Full details of plan design would have been
ideal control variables in any model of plan fund-
ing as richer plans would be expected to produce
higher benefits. Similarly useful control variables
would have been the average age of participants
or the proportion of participants receiving pay-
outs. However, the blind nature of the data pro-
vided for this study precludes the incorporation
of that information. The analysis was able to in-
corporate a pair of variables designed to distin-
guish among the basic types of actuarial cost
methods. The key difference recognized is that
certain plan designs (notably final average plans)
automatically incorporate actuarial assumptions
regarding future wage growth—for example, use
projected benefit obligation (PBO) methods—

15 Another variable omitted from the analysis is financial strength of
the sponsor. While this may be an important factor in explaining
decisions to fund or not fund to specific levels, it also could be a
strong contributing factor to moral hazard. Including it as an inde-
pendent variable would only serve to split the statistical results be-
tween cause and effect, essentially reducing the accuracy of any ev-
idence that may be available about the existence of and/or extent
of moral hazard. Controlling for financial strength would result in a
measure of moral hazard only for firms that are in a strong financial
position. This could actually be a far less useful result for many pur-
poses, including public policy.
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when estimating liability and determining contri-
butions. Plan designs that use accrued benefit ob-
ligation (ABO) methods, such as flat benefit and
career average plans, ignore future growth in
wages until such time as plan changes become
explicit. The ABO/PBO information was incorpo-
rated in the model to separate that source of var-
iability from other influences on the nominal level
of plan funding. As anticipated, the PBO-based
plan designs, which by their very nature produce
higher liability estimates and contributions, re-
sulted in higher asset values per participant. In
the current regression, the funding is estimated
to be $58,437 higher per participant for PBO
plans than for ABO plans.16

Finally, the model assessed the importance of
jurisdictional differences in explaining differences
in the level of plan assets. One dummy variable
reflects the simple fact of the plan being regis-
tered in Ontario. This captures the effects that
result from Ontario law being different from
other provinces, for example, the ‘‘grow-in’’ pro-
vision17 that guarantees early retirement benefits
to members of DB plans in Ontario whose age
plus years of plan membership as of the date of
the wind-up equals 55 (also known as the ‘‘rule
of 55’’). Another difference between Ontario and
other provinces is the availability during a portion
of the period studied of the qualifying plan elec-
tion in Ontario that allowed some plans to legit-
imately slow down their funding in a way that
other plans could not.

In addition to the variable for plans registered
in Ontario, a separate variable was created to
identify plans covered and not covered by the
PBGF. Ontario’s Actuarial Information Summary
contains data for PBGF assets and liabilities. Any

16 For plan types recorded as hybrid, designated, or other by the
respective provincial regulator, neither ABO nor PBO methodology
could be inferred. These plans are classed as ‘‘ABO/PBO uncertain’’
in the regression. As designated plans are by definition those that
provide high benefits to the highly paid, they are inherently atypical.
While such plans exhibit higher funding than ABO plans, little can
be inferred from that result. Including the variable is important pri-
marily to provide statistical controls for such atypical plans.
17 Nova Scotia amended its Pension Benefits Regulations on Decem-
ber 9, 2004, to remove a similar requirement to include ‘‘grow-in’’
benefits within a solvency valuation. In Nova Scotia, ‘‘grow-in’’ pro-
visions continue to apply on full or partial pension plan wind-up;
however, their priority on payout would be second to the basic pen-
sion that all employees would receive.

plan that had a nonzero value for one of those
was coded as being covered by the PBGF. Any that
reported zero values for both PBGF assets and
liabilities was assessed individually to determine
if it appeared to qualify for a specific exemption.
The use of two separate variables is especially im-
portant considering that the literature suggests
reasons to expect a priori that the effect on plan
assets may operate in opposite directions: for ex-
ample, the PBGF may provide an incentive to plan
sponsors to fund at a lower level while the ‘‘grow-
in’’ provision operates to increase liability and, in
turn, require higher contribution levels.

After correcting statistically for all the varia-
bles described above, Ontario pension plans ex-
hibited a distinct and statistically differentiable
level of assets per participant with each partici-
pant in an Ontario-registered plan having on av-
erage $20,035 less in asset value. Beyond that, a
dummy variable for PBGF coverage also was sta-
tistically significant at the 1% level. Plans insured
by the PBGF have an average of $16,497 less per
participant than other Canadian DB plans that
are not backed by a guarantee fund. The model
explains approximately one-third of the variability
in nominal pension funding across plans with an
explanatory power (R2) of 33%, which is consid-
ered extremely good for a model of this type.

With one exception, there is no reason to be-
lieve that DB plans where offered are more or less
generous in other provinces than in Ontario. The
exception is the fact that all public employee pen-
sion plans are included in the non-PGBF plans
and evidence. Evidence comparing private and
public sector benefits is extremely scarce in Can-
ada, although there is some limited evidence that
benefits (e.g., pensions) are more generous in the
public sector.

4.2 Relative Value Measure
This section reports the results of the model of a
relative measure, that is, the funded ratio for the
same set of plan-years that appeared above. The
same variables are employed in this model as were
presented in Table 2. When compared with that
model, the number of variables showing statisti-
cal significance in the explanation of plans’
funded ratios is dramatically smaller. This is not
surprising because the environmental and eco-
nomic variables included as control variables of-
ten have similar—and likely offsetting—effects
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Table 3
Plan-Funded Ratiosa

Income per worker �0.000124
(�1.28)

Unemployment �0.3258
(�0.87)

Tax rate 0.0553
(0.24)

Interest rate �0.1245
(�0.70)

Annual rate of return on TSX �0.000124
(�1.28)

PBO design (compared to ABO)b 0.091879*
(1.81)

ABO/PBO uncertain (compared with ABO) 0.5263***
(5.87)

Ontario 7.2069
(0.55)

PBGF �0.1769***
(�3.19)

R 2 0.4923
F 272.97***

a Pooled OLS model using provincial data (Alberta, British Columbia,
Ontario, Saskatchewan), 1999–2006.
b ABO � accumulated benefit obligation; PBO � projected benefit
obligation.
***Significant at 1%, **significant at 5%, *significant at 10%.

on both the assets and liabilities of pension
plans.18 Certainly this makes intuitive sense for
the income levels of workers and investment re-
turns. Only two variables demonstrate signifi-
cance at the 1% level. The strongest influence is
seen by the ‘‘ABO/PBO Uncertain’’ variable,
which is included primarily as a control for the
influence of designated plans, that is, those plans
upon which special limitations are imposed to re-
strict the tax expenditures provided to those at
the highest income levels. The only other variable
significant at the 1% level is the existence of cov-
erage under a public guarantee fund. Overall, the
performance of the model is stronger in terms of
explanatory power than the earlier model of nom-
inal funding.

5. IMPLICATIONS FOR GUARANTEE
FUND POLICY

The base case in the rest of Canada, as well as for
amounts above the PBGF limit in Ontario, is that

18 To test the robustness of the model, it was also run with variables
for each of the seven calendar years in the study. None of these year
variables were themselves significant, and, in that expanded version,
the model’s overall explanatory power and the coefficients on all
variables that exhibit statistical significance remain identical to at
least two significant figures.

the allocation of risk associated with sponsor’s in-
solvency is determined under Canada’s bank-
ruptcy law, the provisions of which recently un-
derwent important changes when, in July 2008,
the Wage Earner Protection Program Act and
amendments to the Bankruptcy & Insolvency Act
took effect. Under this change, priority rights are
provided to employees for unpaid pension plan
contributions in the event of the bankruptcy of
their employer, ranking these claims ahead of se-
cured creditors. The legislative silence with re-
spect to all other unfunded pension liabilities
means that plan participants bear the remaining
insolvency risk.

For public policy makers, the issue of protect-
ing plan participants from this insolvency risk
through some sort of pension guarantee truly is
a double-edged sword. The availability of a pen-
sion plan that makes deferred funding options
available to a firm also makes it possible for an
economy with finite capital to create more jobs
and promise more pensions. The implicit assump-
tion is that future growth will fund the future
promises. Explicitly protecting pension plan par-
ticipants against the risk of a sponsor’s bank-
ruptcy, such as by offering some sort of guaran-
tee, encourages confidence in the growth of the
economy and the firm and makes it easier for
firms and workers to reach an agreement. Offer-
ing a guarantee fund removes the risk associated
with pensions from the firm and its workers and,
by definition, transfers that risk to taxpayers. In
the case of Ontario the PBGF has become a third
party on the list of those available to bear the risk
of a sponsor’s insolvency. Like any insurance
mechanism, such a program also can reduce that
risk by pooling it across different firms, different
industries, and across time.

However, the guarantee fund also may increase
the total amount of risk faced because of moral
hazard. Absent government intervention, there
are incentives for plan sponsors and plan partic-
ipants to monitor, minimize, and manage the risk
that must somehow be divided between them.
The results presented in this article, while limited
by the availability of data for what would unques-
tionably be useful factors, provides evidence that
funding is lower on both a nominal and relative
basis when a government-based guarantee fund is
present. While not conclusive, these results make
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it impossible to dismiss the issue of moral hazard
arising from Ontario’s pension guarantee fund.

6. SUGGESTIONS FOR FURTHER
RESEARCH

A natural experiment has been occurring for
nearly 30 years in Canada, where roughly half of
the country’s workers are provided pension guar-
antees while the other half are not. Although
there are differences in the regional economies
of this vast country, this opportunity to learn how
real employers respond to the differential in pub-
lic policy regarding pension guarantees is unsur-
passed anywhere in the world. Still, this study is
limited, primarily by the data available, as to what
evidence it can provide on this question. More de-
tails of each plan’s benefit formula would allow a
more detailed set of controls to be built into the
analysis. In addition, detailed data regarding the
population in a plan matched with characteristics
of the plan sponsor(s)—such as size, industry, un-
ionization, and whether publicly traded, to name
a few—would aid tremendously in the effort to
further expand our understanding. This is but a
single example of how limited the data in Canada
is in the area of employee benefits and how lim-
ited our understanding will remain until research
can be extended to include more evidence in this
area.

REFERENCES

BUCHANAN, J. M. 1975. The Samaritan’s Dilemma. In Altruism,
Morality and Economic Theory, ed. E. S. Phelps, pp. 71–
86. New York: Russell Sage Foundation.

COOPER, R., AND T. ROSS. 2003. Protecting Underfunded Pen-
sions: The Role of Guarantee Funds. Journal of Pension
Economics and Finance 2(3): 247–72.

D’ARCY, S. P., J. H. DULEBOHN, AND P. OH. 1999. Optimal Funding
of State Employee Pension Systems. Journal of Risk and
Insurance 66(3): 345–80.

HIRTLE, B., AND A. ESTRELLA. 1990. Alternatives for Correcting
the Funding Gap of the PBGC. New York: Federal Reserve
Bank of New York.

IPPOLITO, R. A. 1985. The Economic Function of Underfunded
Pension Plans. Journal of Law and Economics. 28: 611–
51.

———. 2004. How to Reduce the Cost of Federal Pension In-
surance. Policy Analysis No. 253. Washington, DC: Cato
Institute.

LANGETIEG, T. C., M. C. FINDLAY, AND L. F. J. DAMOTTA. 1982.
Multiperiod Pension Plans and ERISA. Journal of Financial
and Quantitative Analysis 17: 603–31.

LAZEAR, E. 1981. Agency, Earnings Profiles, Productivity and
Hours Restriction. American Economic Review 71: 606–
32.

LEWIS, C. M., AND R. L. COOPERSTEIN. 1993. Estimating the Cur-
rent Exposure of the PBGC to Single-Employer Pension
Plan Terminations. In The Future of Pensions in the United
States, ed. R. Schmitt, pp. 247–76. Philadelphia: University
of Pennsylvania Press.

NIELSON, N. L., AND D. K. W. CHAN. 2004. Private Pensions and
Government Guarantees: Clues from Canada. Journal of
Pension Economics and Finance 6(1): 45–66.

ONTARIO EXPERT COMMISSION ON PENSIONS. 2008. A Fine Balance:
Report of the Expert Commission on Pensions. Toronto: On-
tario Expert Commission on Pensions.

PESANDO, J. E. 1982. Investment Risk, Bankruptcy Risk, and Pen-
sion Reform in Canada. Journal of Finance 37(3): 741–49.

———. 1996. The Government’s Role in Insuring Pensions. In
Securing Employer-Based Pensions: An International Per-
spective, ed. Z. Bodie et al., pp. 286–316. Philadelphia:
Pension Research Council and University of Pennsylvania
Press.

———. 2000. The Containment of Bankruptcy Risk in Private
Pension Plans. In Private Pension Systems and Policy Is-
sues. Paris: OECD Publishing.

YOUNG, A. 2006. Pensions Insurance. Paper presented at 28th
International Congress of Actuaries, Paris, June 1, 2006.


