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Abstract

Pension bene�t guarantee policies have been introduced in several countries to pro-

tect private pension plan members from the loss of income that would occur if a plan

was underfunded when the sponsoring �rm terminates a plan. Most of these public

insurance schemes face �nancial di¢ culty and consequently policy reforms are being

discussed or implemented. Economic theory suggests that such schemes will face moral

hazard and adverse selection problems. In this note we test a speci�c theoretical predic-

tion: insured plans will invest more heavily in risky assets. Our test exploits di¤erences

in insurance arrangements across Canadian jurisdictions. We �nd that insured plans

invest about 5 percent more in equities than do similar plans without bene�t guarantees.
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1 Introduction

In many developed countries, underfunding of De�ned Bene�t (DB) pension plans has

become a signi�cant concern. Underfunding is a situation where the net present value

of liabilities is greater than that of assets in a pension plan. Regulatory reports show

signi�cant and alarming degrees of underfunding of employee-sponsored pension plans (see,

e.g. Wilcox, 2006, for a discussion of the situation in the U.S.). The central concern with

underfunding is, of course, the possibility that a plan will have insu¢ cient assets to cover

its liabilities at the moment the sponsoring �rm is forced to terminate the DB plan.1 A

reduction in retirement income of plan members may result. Several countries have adopted

insurance mechanisms to limit the losses of plan members in such situations. Examples

are the Pension Bene�t Guaranty Corporation (PBGC) in the U.S., the Pension Bene�t

Guarantee Fund (PBGF) in Ontario, Canada, and the Pension Protection Fund (PPF) in

the UK. However, most such bene�t guarantee schemes are now in �nancial di¢ culty. For

example, Brown (2008) reports that the U.S. PBGC had a de�cit of almost $19 billion

in 2006. In the U.S. case, persistent �nancial de�cits led to widespread discussions of

possible reforms of the pension bene�t guarantee and to the implementation of the Pension

Protection Act in 2006.

As with most insurance schemes, pension bene�t guarantees can su¤er from problems of

moral hazard and adverse selection (Brown, 2008; Jametti, 2008). The literature contains

a number of predications with respect to the e¤ects of insurance (or guarantees) on plan

behavior. These include: i) increases in the level of underfunding (Cooper and Ross, 2003);

ii) increases in the risk exposure of the plan�s portfolio (Sharpe, 1976; Bodie, 1990; Cooper

and Ross, 2003); and iii) increases in retiree bene�ts among plans with a higher default risk

(Niehaus, 1990). While these e¤ects have been identi�ed theoretically, little work has been

done to assess their empirical relevance. Quantifying the actual magnitude of these moral

hazard e¤ects is an important input to the policy discussion around the reform of private

pension systems.

The contribution of this paper is to use newly available data and cross-jurisdiction

variation in pension guarantee arrangements to test one speci�c prediction that emerges

1A termination of a plan might occur, for example, upon bankruptcy of the sponsoring �rm.
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from the theoretical literature. In particular, we investigate empirically whether DB pension

plans with bene�t insurance hold riskier portfolios. To do so, we use a newly constructed

Canadian data set which contains information on plan characteristics (including jurisdiction

of registration) and their liabilities, total assets, and portfolio allocations.

Identifying the e¤ect of bene�t insurance with U.S. data is challenging because the

PBGC is a federal program, introduced for all single employer DB plans in 1974. This

means that only time series variation in guarantee arrangements - the introduction and

reform of the program - is available for study. Moreover, the temporal variation generated by

recent reforms is confounded, because other regulatory changes (notably minimum funding

standards) were introduced at the same time.2 The analysis of pension bene�t guarantee

systems in most other countries faces similar problems. Consequently, identifying additional

sources of variation in guarantee arrangements seems important.

DB plans in Canada are generally under the domain of the �nancial market supervi-

sors of the Province where they are registered.3 Plans with members in several provinces

are registered with the jurisdiction with most members. Currently, only the province of

Ontario has (in 1980) introduced bene�t insurance, the PBGF, inspired by its U.S. coun-

terpart. The administrator of a terminated pension plan applies to the PBGF for funding

of insured pensions.4 Thus comparison of pension plans in Ontario with similar pension

plans registered in other provinces provides an alternative source of variation with which

to asses the moral hazard e¤ects of pension guarantees.

Under the PBGF, pensions are guaranteed up to Can$1000 per month per member.

The maximum funding per member has not changed since inception, hence the real value

of bene�t coverage has declined over time. The PBGF, while an account of the Provincial

government, is intended to be �nancially independent, and funded through levies on all

registered DB plans. Initially the premium rate was a �xed amount per member. In 1990 an

2This is illustrated in previous empirical analysis on the e¤ect of the Employment Retirement Security
Act (ERISA) on investment decisions of DB pension plans by Cummins et. al. (1980) and Cummins and
Outreville (1984). Both papers mention Sharpe�s (1976) prediction but consider other ERISA provisions,
such as the minimum funding standard, to be more important. Incidentally, Cummins and Outreville (1984)
�nd a move out of (riskier) equities with the introduction of ERISA.

3The most important provincial supervisor is the Financial Services Commission (FSCO) in Ontario,
where almost 50% of plans are registered. The small province of Prince Edward Island does not have a
regulatory authority. Some industrial sectors (e.g. interprovincial transportation, banks) are under federal
supervision by the O¢ ce of the Superintendent of Financial Institutions (OFSI).

4As such, the PBGF, contrary to the U.S. insurance, does not administrate the insured plans.
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additional variable premium rate was introduced depending on the degree of underfunding

of the plan. The current �nancial situation of the PBGF is far from secure. In particular,

there is widespread agreement that the insurance would not survive the consequences of

bankruptcy of one of the big employers in Ontario with a DB plan (such as one of the two

big steel producers). There is less consensus on whether the guarantee fund is implicitly

backed by the government. Reform of the system, including the PBGF, is currently being

discussed by an expert commission set up by the provincial government.

Nielson and Chan (2006) also exploit the comparison between Ontario and other Cana-

dian provinces. However, the data that we use, which is described below, is newly available.

Nielson and Chan show that pension plans with bene�t insurance (in Ontario) have less

assets per member than those without (in other provinces). This result suggests that insur-

ance exacerbates underfunding (as theory would suggest), but because Nielson and Chan do

not have data on liabilities (only assets), they can not examine underfunding directly. Nor

can they look at the portfolio allocation of plans, which is our focus. Because underfunding

has been penalized in the premiums that plan sponsors (�rms) must pay to PBGF since

1990, one would expect moral hazard problems to play out more signi�cantly on other, non-

risk-rated (ie., non-priced) margins. It is exactly such a margin (the riskiness of portfolios)

that we examine.

2 Data and methods

Statistics Canada has two surveys related to private pensions: the biannual Census of

Trusteed Pension Funds (TPF) and the annual Pension Plans in Canada (PPIC) survey.

TPF collects information on pension assets and portfolio allocation directly from the spon-

soring �rms or their asset managers, while PPIC is collected from the regulatory authorities

and includes aspects of plan characteristics, jurisdiction of registration, membership and

actuarial evaluations.5 We work with a newly available data set which merges information

from these two sources. (See Palardy and Van Rompaey, 2008, for a description of the

linking of the two surveys.) We concentrate on private sector DB plans. Additionally, data

5Note that PPIC includes all types of pension plans, while TPF, as the name suggests, only considers
plans held in trust.
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on portfolio allocation is only collected for plans with more than Can$10m in assets. We

currently have four waves of data over the period 1998 to 2004. There are 1378 plans in

our sample. The panel is unbalanced, and contains 4400 plan-year observations.

Most DB plans invest assets under a trust fund agreement. Some plans pool assets

together in what is called a Master Trust Fund (MT). Investment decision of MT�s are

taken jointly for all assets within it. Note that an MT is not restricted to contain only

DB plans, and it can include plans registered in several Provinces. However, regulation is

always at the plan level and MT�s have to comply with the respective legislation for each

plan. The unit of observation in TPF is the fund, while it is the plan in PPIC. We conduct

our analysis at a plan level. Where plans belong to a MT we assign all assets (and hence

the portfolio shares) to every plan within the MT. As a robustness check, we have also

pursued an alternative strategy of aggregating plan characteristics to the MT level, and

conducting the analysis with the MT as the unit of observation. Results from this analysis

are quantitatively similar to the ones we report below and are available from the authors

on request.

Our empirical test is based on regressions of the following form:

skijt = Xijt� + Insj + uijt; (1)

where skijt is the share of asset k of plan i, registered in jurisdiction j, at time t. Xijt is a

set of control variables including plan and province speci�c variables as well as year e¤ects.

We estimate the above equation for two assets: equity (eq) and bonds (bd).

The dependent variable seqijt is de�ned as the share of assets invested in equity measured

at market value and including investment in pooled equity instruments.6 Similarly, sbdijt is

de�ned as the share of portfolio assets invested in bonds, including pooled bond instruments.

As Table 1 indicates, the mean equity share per plan is around 41%, with an average of 34%

invested in bonds. Hence these two asset categories constitute by far the most important

�nancial instruments used by pension plans. Note that both for equity as for bonds there

is a wide range of individual share values, including, in both cases, shares of zero. The

6Equity investment includes Canadian, US and Foreign stocks as well as pooled equity. Note that survey
respondents in principle can distinguish between pooled equity and pooled bond instruments. We do not
know to what extent pooled investments that include non-equity assets are reported within pooled equity.
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lower panel of Table 1 indicates average share values for plans with and without bene�t

guarantee. Plans without insurance invest 39.4% in equity, while plans with insurance

invest 41.5%. The raw mean di¤erence across groups is thus 2.1%. Correspondingly, plans

without insurance invest, on average, 1.3% more in bonds.

Our main variable, Insj , represents whether a plan possesses a bene�t guarantee insur-

ance or not. Slightly more than 50% of all plans in the sample are covered by insurance.

The prediction that plans with insurance have an incentive to hold riskier portfolios implies

that  > 0 in the equity regression (seqijt) and  < 0 in the bond regression (s
bd
ijt).

We include a number of plan characteristics to capture other determinants of invest-

ment behavior. We include variables for total assets and number of members. Di¤erent

investment opportunities might arise for larger plans. For example, smaller plans might not

have the �nancial capacity for direct international equity investments. Similarly, the share

of inactive (retired) members is likely to in�uence portfolio allocation. �Mature� plans

(with higher share of inactive members) might use a more conservative investment strat-

egy. Additionally, we include dummy variables for compulsory contributions by members

and a dummy variable indicating funds that belong to a Master Trust. The average plan

has $410m in assets and around 1200 members. A third of all members are retired, 64%

of plans are within an MT and 53% require employees to contribute. The province spe-

ci�c macro variables are growth, in�ation and employment rates to control for the overall

provincial economic environment. Finally, time e¤ects capture variations in stock market

returns.7 Table 1 presents summary statistics for the plan level dataset. We also present

summary statistics separated for plans with and without insurance.

The identifying assumption we must make, of course, is that, conditional on the controls

just described, plans from other provinces behave as Ontario plans would behave in the

absence of the pension guarantee. That is, with the currently available data we have only

cross-sectional variation, and cannot allow for unobserved provincial di¤erences. While it

would be preferable to have both temporal and jurisdictional variation in policy (to allow

a �di¤erence-in-di¤erence� design) we believe that the Canadian jurisdictional variation

provides a very useful compliment to the purely temporal variation available in the U.S.

7Thus we implicitly make the assumption that pension plans across the country have access to the same
�nancial markets.
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and other countries. We have investigated whether other di¤erences, particularly in pension

regulation, between Ontario and other Canadian Provinces may confound our estimation

strategy. Two potential di¤erences are (i) Ontario is unique in requiring the funding of

�grow in�bene�ts (bene�ts which members with su¢ cient service are entitled to if the plan

is wound up - bene�ts they would have �grown into�had the plan continued); (ii) Ontario

has a fair number of union negotiated plans which are �at dollar (rather than �nal pay)

plans. Both issues will make the solvency liability larger relative to going concern liability,

and raise the risk (from the sponsors point of view) of being required to make additional

contributions. The sponsor may, in turn, choose to reduce risk by investing more in bonds

and in particular long-duration bonds. Thus the potential confounds which we have been

able to identify would tend to bias our empirical strategy against �nding evidence of moral

hazard.

In our �rst pass at the data, we estimate equation [1] for both equities and bonds with

standard errors clustered at the Province level to take into account the higher level of

aggregation of our main variable (see Moulton, 1990, for a discussion). We then perform a

series of robustness checks. First, we apply Tobit estimation with clustered standard errors,

since a signi�cant number of observations report skijt = 0. Second, Donald and Lang (2007)

show that standard asymptotic inference might not apply if some variables are �xed within

groups and their number is small. To address this, we follow a two-stage procedure,8 �rst

regressing the dependent variable (skijt) on plan characteristics and a full set of province-

year interactions. In the second stage we use the (4�10=40) interaction coe¢ cients as the

dependent variable and regress them on a constant, year e¤ects and Insj . Additionally,

we add the province-year speci�c variables. In the second stage we use weights inversely

proportional to the number of plans.

3 Results

Results are presented in Table 2. For our equity regressions, the results vary little across

speci�cation. The range of coe¢ cients on insurance is between 0.021 and 0.027. This implies

that plans bene�ting from insurance invest, ceteris paribus, from 2.1 to 2.7 percentage points

8Baker and Milligan (2008) use a similar approach to study the e¤ect of maternity leave extensions.
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more in riskier equities. At the mean portfolio shares, this estimate implies an increase in

equity holdings of 5.4% (=0.022/0.405). Note that all estimates of the e¤ect of insurance

are statistically signi�cant at least at the 10% level except for column (1a). The other

coe¢ cients are in line with expectations. Larger plans, in terms of assets, invest a higher

share in equities. So do plans that pool their assets within a Master Trust.

The coe¢ cient on insurance is large. To put the e¤ect of insurance in perspective, note

that it would require an increase in assets of 2.3 billion Can$ to obtain the same increase

in the share of equity; this is more than �ve times the assets of the average plan.9

We obtain less precise results for the bond regression with only one coe¢ cient signi�cant

at the 10% level (column 3b). Nevertheless the range of coe¢ cients is again fairly narrow

between -0.017 and -0.010. Plans with bene�t guarantees hold between 1 and 1.7 percentage

points less of their portfolio in bonds.

4 Conclusion

Pension bene�t guarantee mechanisms are currently the object of much policy discussion

and concern, due to the fact that many of these institutions su¤er from large �nancial

de�cits and are backed (at least implicitly) by the government and, in last instance, the

taxpayer. Of particular concern is the possibility these public insurance programs su¤er

from moral hazard (on the part of the �rms which sponsor insured plans.) We test em-

pirically for a speci�c aspect of moral hazard that is predicted by theoretical models of

pension bene�t guarantees: pension plans with this kind of insurance will hold riskier in-

vestment portfolios. Our test exploits the institutional setting in Canada where only one

province (Ontario) has insurance, while the others do not. Using a dataset that covers

the period 1998 to 2004 we �nd that plans with bene�t insurance invest 2.2 percentage

points more in equities than similar uninsured plans. Evaluated at the means of our data

this implies that insured plans hold about 5% more in equities. The result is statistically

and economically signi�cant and quite robust. Although the variation that our test ex-

ploits is one-dimensional (cross-jurisdiction, but not time), we have considered potential

9This calculation is based on the OLS coe¢ cient in column (1), however, the magnitudes vary little
across the di¤erent estimation methods.
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confounders and argue that this source of variation is the cleanest comparison currently

available. Moreover, the key potential confounders which we were able to identify would,

if important, bias our estimation strategy against �nding a moral hazard e¤ect. Thus our

results, in conjunction with the results of Nielson and Chan (2007), constitute signi�cant

evidence that pension bene�t guarantees do su¤er from moral hazard problems. At least

until such time as new data makes further comparisons possible, policy makers will want

to pay attention to this line of evidence.

The data on which our estimates are based is currently being extended backwards in

time and, in the future, this will allow for further interesting research. In particular, it

would be interesting to examine the e¤ect the 1990 introduction of higher premiums for

underfunded plans.
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Mean Std. Dev. Min. Max.

Share of equity 0.405 0.191 0 1
Share of bonds 0.338 0.155 0 1
Insurance 0.511 0.500 0 1
Assets1 0.411 1.181 0.009 13
Members1 0.118 0.555 0.000 14
Share of inactive members 0.332 0.226 0 1
Master Trust Fund 0.644 0.479 0 1
Contribution 0.537 0.499 0 1
GDP growth 0.037 0.024 -0.037 0.196
Inflation 0.020 0.007 0.002 0.035
Employment share 0.604 0.022 0.475 0.667

Share of equity 0.394 0.195 0 1
Share of bonds 0.344 0.166 0 1
Assets1 0.458 1.421 0.009 13
Members1 0.138 0.624 0.000 13
Share of inactive members 0.343 0.217 0 1
Master Trust Fund 0.603 0.489 0 1
Contribution 0.441 0.497 0 1

Share of equity 0.415 0.187 0 1
Share of bonds 0.332 0.144 0 1
Assets1 0.365 0.890 0.009 12
Members1 0.098 0.480 0.000 14
Share of inactive members 0.322 0.234 0 1
Master Trust Fund 0.683 0.465 0 1
Contribution 0.628 0.483 0 1
Notes: Total assets in  billion Can$; number of members in tens of 
thousand.

Table 1: Descriptive Statistics

All data (4440 obs.)

Insurance = 0 (2169 obs)

Insurance = 1 (2271 obs.)

1  Maximum rounded for confidentiality reasons.
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(1a) (1b) (2a) (2b) (3a) (3b) 

Insurance 0.024 0.022* 0.027* 0.024** 0.023** 0.021* 
(0.014) (0.010) (0.016) (0.012) (0.011) (0.012) 

Assets 0.010** 0.009** 0.010*** 0.010*** 
(0.003) (0.003) (0.003) (0.003) 

Members -0.005 -0.005 -0.004 -0.004 
(0.005) (0.005) (0.006) (0.006) 

Share of inactive members -0.018 -0.018 -0.013 -0.013 
(0.021) (0.021) (0.022) (0.022) 

Master Trust Fund 0.041*** 0.040*** 0.049*** 0.048*** 
(0.010) (0.010) (0.010) (0.010) 

Contribution -0.033 -0.033 -0.035 -0.035 
(0.028) (0.028) (0.029) (0.029) 

GDP growth -0.420* -0.439** -0.442 
(0.201) (0.220) (0.269) 

Inflation 0.650 0.658 0.711 
(1.653) (1.791) (1.847) 

Employment share 0.202 0.228 0.167 
(0.352) (0.376) (0.303) 

Number of observations 4440 4440 4440 4440 40 40 
R 2 0.03 0.04 0.20 0.28 

Insurance -0.010 -0.016 -0.016 -0.017 -0.010 -0.017* 
(0.011) (0.011) (0.013) (0.013) (0.009) (0.009) 

Assets 0.000 -0.001 0.000 -0.001 
(0.002) (0.002) (0.002) (0.002) 

Members 0.005 0.005 0.007 0.005 
(0.005) (0.005) (0.005) (0.006) 

Share of inactive members 0.071** 0.072** 0.078*** 0.076*** 
(0.026) (0.026) (0.027) (0.027) 

Master Trust Fund 0.028** 0.027** 0.035*** 0.038*** 
(0.012) (0.012) (0.012) (0.011) 

Contribution -0.016** -0.017** -0.019** -0.020** 
(0.007) (0.007) (0.008) (0.008) 

GDP growth -0.195 -0.240 -0.240 -0.207 
(0.137) (0.161) (0.163) (0.201) 

Inflation -2.084* -2.262* -2.059* -2.061 
(1.110) (1.235) (1.203) (1.382) 

Employment share 0.352 0.384 0.396 0.335 
(0.258) (0.295) (0.311) (0.226) 

Number of observations 4440 4440 4440 4440 40 40 
R 2 0.03 0.03 0.30 0.38 

(2) Tobit regression with standard errors clustered at the Province level. 
(3) Second stage weighted least squares regression. Weights are inversely proportional to number of  
plans. All first stage regressions include plan level variables and a full set of province-year interactions  
(not shown). 

Table 2: Estimation Results 

Dependent Variable: Share of equity: 

Dependent Variable: Share of bonds: 

Notes: Constant and year effects included in all regressions. 
(1) OLS with standard errors clustered at the Province level 
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