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What does it take to have a well-funded pension plan? Discipline and 
independent investment councils are two of the factors that can 
make a difference. Not surprisingly, the plans that use a rigorous 

cost method and make annual required contributions are better funded.
The research also shows that large plans that do not include teachers are 

better funded while plans with higher benefits are less well funded. In addi-
tion, states that have significant fiscal stress are less well funded. 

As state and local government leaders examine their approach to pension 
funding, they have choices to make that can maintain or improve the financial 
health of their pension plan. Looking at successful strategies over time rein-
forces the importance of developing a funding plan and being disciplined about 
making annual required contributions.

Future issue briefs will explore retiree health care issues as well as other 
aspects of state and local government retirement plans. The Center gratefully 
acknowledges the financial support from the ICMA Retirement Corporation to 
undertake this research project.

Elizabeth K. Kellar
Executive Director
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Introduction
While state and local pensions as a group are about as 
well funded as plans in the private sector, significant 
variation exists. More than 60 percent are adequately 
funded, but almost 40 percent are not. Low levels of 
funding means that future taxpayers will have to pay 
the cost of unfunded pension promises, as well as the 
unfunded costs of retiree health insurance. Alterna-
tively, if taxpayers balk at covering these pension com-
mitments, future beneficiaries risk losing benefits, such 
as ad hoc cost-of-living increases. 

This brief aims to sort out why some plans are less 
well funded than others. Section I looks at the varia-
tion in funding among the 109 state-administered and 
17 locally-administered plans in the Public Fund Survey 
and finds a strong relationship between plan size and 
funding status. Thus, while a sizable number of plans 
are not well funded, three quarters of the assets are in 
well-funded plans. Section II speculates about what 
factors—in addition to size—might affect funding 
levels. These factors fall into four categories–funding 
discipline, governance, plan characteristics, and the fis-
cal health of the state. Section III tests the importance 
of these factors on the funding of public pension plans 
using the Public Fund Survey and newly collected data. 

The conclusion that emerges from this exercise is 
that the factors one would think important do indeed 
turn out to have a significant impact on funding status. 
Sponsors that are disciplined about their funding–have 
been at the funding effort for a long time, use a more 

rigorous actuarial cost method, and make their annual 
required contributions—have better funded plans. 
In terms of governance, plans with an independent 
investment council are better funded. Plan characteris-
tics also matter: large plans are better funded; teacher 
plans, which generally have higher benefits, are less 
well funded. Finally, plans in states facing fiscal stress 
are less well funded.

Identifying the factors that affect the ratio of assets 
to liabilities is only the first step in understanding the 
funding process. The key issue is whether the sponsor 
has a funding plan and is sticking to it. A future brief 
will explore the factors that affect the sponsor’s deci-
sion to make annual required pension contributions.

The Variation in Funding Status
A snapshot of a plan’s funding status is provided by 
the ratio of assets to the actuarial accrued liability. 
The actuarial accrued liability is technically defined 
as the portion of the present value of all future ben-
efits earned by current and past employees that is not 
covered by future “normal cost” payments, with future 
normal costs defined as the cost of pension benefits 
earned by current workers in future years. As discussed 
below, the value of the accrued liability depends on the 
actuarial cost method employed by the plan sponsor. 
But, the measure—at a minimum—generally captures 
benefits earned to date by current and past employees 
based on their projected salaries, so it is more than the 
liability the sponsor would face if the plan were termi-
nated tomorrow.

*Alicia H. Munnell is the Peter F. Drucker Professor of Management 
Sciences in Boston College’s Carroll School of Management and 
Director of the Center for Retirement Research at Boston College 
(CRR). Kelly Haverstick is a research economist at the CRR. Jean-
Pierre Aubry is a research associate at the CRR. The authors would 
like to thank Beth Almeida and Ed Macdonald for extensive and very 
helpful comments.
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Figure 1 shows the distribution of funding ratios for 
the sample of plans included in this analysis.1 While 
over 60 percent of plans are at least 80 percent funded, 
many plans are not well funded.2 

The potential fiscal impact of underfunding hinges 
on whether the plans with low funding ratios are big or 
small, so Figure 2 displays the average size of the plan 
by funding status. The funding status appears to have a 
direct relation to assets in the plan. The average assets 
in poorly funded plans were $2 billion, compared to 
almost $26 billion in fully funded plans. 

As depicted in Figure 3, the distribution by asset 
size shows that three-quarters of the assets in our 
sample are in adequately funded plans (plans with 
a funding ratio of 80 percent or more). The question 
remains, however, as to what causes some governments 
to fund their plans and others not to. 

Factors that Might Affect Funding 
Status
The factors affecting the funding status of plans fall 
into four categories: funding discipline, the governance 
of the plan, the characteristics of the plan, and the fis-
cal health of the state.3 

Funding Discipline

The funding status of pension plans depends on 
how long the government has been funding its pen-
sion costs, how much money the government and its 
employees are required to contribute, and whether 
the government has been making its annual required 
contributions. 

Length of funding effort. The most obvious con-
sideration is how long a plan has been on a funding 
regime. All else equal, a sponsor that has been mak-
ing funding contributions for, say, ten years would 
be expected to have more assets than one just begin-
ning such a program. Combining data on the standard 
funding period prescribed by Statement No. 25 of the 
Government Accounting Standards Board (GASB) and 
the years left to achieve full funding, both of which 
appear in the annual reports of public pension plans, it 
is possible to estimate how long the sponsor has been 
engaged in the funding effort.4 A longer funding effort 
would be expected to lead to a higher ratio of assets to 
accrued liability.

Actuarial method. The choice of actuarial cost 
method may also have an impact on funding.5 The 
majority of state and local plans in this sample (70 
percent) use the entry age normal (EAN) method, 
about 13 percent use the projected unit credit (PUC) 
method, and the remainder uses other methods. Up to 
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Figure 1. Distribution of State and Local  
Pension Plans, by Funding Ratios, 2006

Sources: Authors’ calculations from 2006 PFS and various annual 
reports.

Figure 2. Average Assets of State and Local Plans by 
Funding Ratio, Billions, 2006
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Sources: Authors’ calculations from 2006 PFS and various annual 
reports.
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the point of retirement, the EAN method recognizes 
a larger accumulated pension obligation for active 
employees than the PUC method. Given comparable 
funding ratios, plans using the EAN method would 
have accumulated more assets than those using the 
PUC method. Therefore, the EAN method is a more 
stringent funding program. The question is how the 
choice of cost methods would affect the funding ratio. 
If plans start with no initial unfunded liability and are 
following their funding schedules, the choice of cost 
method should not matter–both would have a ratio of 
assets to liabilities of 100 percent. But our hypothesis is 
that sponsors that opted for the currently cheaper fund-
ing regime–namely, the projected unit credit–may be 
less committed to funding their plans and therefore will 
have lower reported funding ratios. 

Making contributions. The other consideration, 
regardless of the actuarial method selected, is whether 
sponsors are actually making the required contribu-
tions. GASB 27 defines the Annual Required Contribu-
tion (ARC) as the employer’s share of the normal cost 
(the portion not covered by employee contributions) 
and any payment required to amortize an unfunded 
liability. Sponsors are required to report the percent of 
the ARC paid.6 Sponsors with the discipline to make the 
required annual contributions should have plans that 
are better funded than those with less discipline. Some 
sponsors may have the discipline, but may fail to make 
their ARC due to statutory limitations on their contribu-
tion rate. In any case, regardless of the reason, a spon-
sor’s failure to make its ARC will lead to lower funding.

Governance

Several studies have explored the effect of governance 
on the funding status of public pension plans.7 Based 
on this earlier research, two variables that seemingly 
would be expected to have an important effect on the 
funding status of pension plans are the presence of 
employees and/or retirees on the board that governs 
the plan and the existence of an investment council.

Employees/retirees on the board. Pension boards can 
influence a plan’s actuarial method and its investment 
policy, which in turn could affect funding status. The 
composition of the board may be important. One view 
is that boards with a lot of workers and retirees could 
be more interested in benefit expansion or greater cost-
of-living adjustments than in funding benefit promises, 
which could lead to less asset accumulation. Also, 
to the extent that plan beneficiaries are not financial 
experts, plan assets may not be well invested. An alter-
native view is that workers and retirees have more of a 

stake in the plan’s success than outside board members 
and, therefore, their presence on a board would tend to 
have a positive impact on a plan’s funding status. Ear-
lier studies have shown mixed results.8 In the following 
analysis, board composition is represented by the per-
cent of board seats occupied by retirees and employees.

Investment council. The hypothesis with respect to 
an investment council is just the opposite. If a plan has 
a dedicated investment board or hires financial advi-
sors in making its investment decision, the plan should 
have greater returns, more assets, and a higher funding 
ratio.9 The variable included is a dummy variable indi-
cating if the plan has a separate investment council that 
directly makes investment decisions. Figure 4 shows 
the mean funding ratio is higher for the plans that have 
an investment council than for those that do not have 
one.

Plan Characteristics

Three characteristics of the plan would be expected to 
affect the funding ratio–plan size, whether the plan is 
administered at the state or local level, and the generos-
ity of benefits.

Plan size. As discussed earlier, plan size and fund-
ing levels appear to be closely related. Possible rea-
sons for this pattern may be more sophisticated asset 
management, better discipline because not funding 
could have a huge impact on taxpayers in the future, or 
the effect of being more in the political spotlight than 
smaller plans. In any event, the assets of the plans are 
included as an explanatory variable, and their impact is 
expected to be positive. 

State administered. Similarly, state-administered 
plans may have higher funding levels than locally-

Figure 4. Mean Funding Ratio of State and Local Pension 
Plans, by Presence of Investment Council, 2006

Sources: Authors’ calculations from 2006 PFS and various annual 
reports.
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administered plans, independent of size, because they 
would have access to better management and would be 
subject to greater public scrutiny. 

Benefit levels. The more expensive the plan, the 
more difficult it is to fund, simply because the annual 
required contributions will be higher. High initial ben-
efits make a plan expensive, and substantial cost-of-liv-
ing increases also raise overall costs. Not surprisingly, 
some previous studies have found a positive relation-
ship between the level of benefits and low funding 
ratios.10 One way of measuring generosity is to examine 
a plan’s accrued benefits or liabilities. One study found 
that teachers have longer tenures than general govern-
ment employees and higher earnings (due to higher 
education levels).10 These factors translate into larger 
pension liabilities (see Figure 5). Thus, this analysis 
includes information on whether or not teachers are 
included in a plan, and their inclusion is expected to 
have a negative effect on funding. 

Fiscal Situation

The final factor that may influence funding is the fiscal 
health of the state. The notion here is that if a state is 
having fiscal problems, it may meet current non-pen-
sion obligations by not making the annual contribution 
to the pension plan.12 Thus, plans in states facing fiscal 
distress are less likely to be well funded. The measure 
of fiscal distress in the following analysis is the ratio of 
a state’s debt to its Gross State Product (GSP).13 This 
measure varies significantly among the states (see 
Figure 6 on the next page), and is expected to have a 
negative impact on funding. 

Results

A regression equation was used to estimate the impact 
of each of the variables discussed above on the 2006 
funding ratios for the 126 plans in our sample. The 
results of the regression are shown in Figure 7. All the 
variables except state administration have the expected 
effect on the funding status of the pension plan, and 
virtually all effects were statistically significant.

In terms of funding discipline, plans where funding 
has been going on for a long time and where the plan 
sponsor makes the annual required contribution (ARC) 
have higher levels of funding. For example, if the spon-
sor makes the ARC payment, the funding ratio is 6.0 
percentage points higher than in situations where the 
full ARC is not paid. On the negative side, plans using 
the projected unit credit costing method have a fund-
ing ratio 6.8 percentage points lower than other plans, 
which rely primarily on entry age normal. 

With regard to governance, having employees and/
or retirees on the board does not appear to affect the 
level of funding, while having a separate investment 
council improves the funding status by 5.0 percentage 
points. 

The characteristics of plans, except for state admin-
istration, also have the expected effects. Plans that 
include teachers have an average funding ratio that 
is 6.2 percentage points less than plans that do not 
cover teachers. And the largest third of plans do appear 
to have a scale advantage with an average funding 
ratio that is almost 10 percentage points higher than 
small and medium plans. The results also suggest that 
state administration has a negative effect on funding; 
however, the coefficient is only marginally significant. 
Moreover, our sample includes only 30 percent of the 
assets of plans administered at the local level compared 
to 90 percent of the assets in state-administered plans. 
Most locally administered plans not in our sample are 
small and lack a separate investment council, charac-
teristics that would be expected to lead to lower fund-
ing levels. Thus, the results should not be interpreted 
as saying anything about the merits of state versus local 
administration. 

Finally, the regression confirms that the fiscal health 
of the state plays an important role. States with high 
levels of debt to GSP are less well funded than those 
with lower levels. As discussed above, this fiscal ratio 
varies substantially (from 1.6 to 17.5 percent), and the 
results show that a one-standard-deviation change in 
the ratio reduces funding levels by about three and one-
half percentage points.

Note: Data only for states with a General Employee’s Plan and a 
separate Teacher’s Plan. General Employee plans may include police 
and fire employees. 
Sources: Authors’ calculations from 2006 PFS and various  
annual reports.

Figure 5. Liabilities per Active Worker, by Plan Type, 
Thousands, 2006
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Conclusion
While the aggregate public pension systems seem to be 
in good health, funding ratios vary substantially among 
plans. Most pension plans are adequately funded, but 
many fall short of the generally accepted 80 percent 
funded level. This leads to the question of why some 
governments are more successful at funding their plans 
than others.

Some factors expected to affect the funding sta-
tus of state and local pension plans include funding 
discipline, governance, general plan characteristics, 
and the overall fiscal health of the government. Indeed, 
variables in each of these categories are found to have 
significant impacts on plans’ funding ratios.

Identifying the factors that affect the ratio of assets 
to liabilities is only the first step in understanding the 
funding process. The key issue is whether the sponsor 
has a funding plan and is sticking to it. A future brief 
will explore the factors that affect the sponsor’s deci-
sion to make annual required pension contributions.

Figure 6. Distribution of State and Local 
Pension Plans, by State Debt as a Percent of GSP, 
2005

Sources: Authors’ calculations from Bureau of Economic 
Analysis, 2005 and U.S. Census Bureau, 2004–2005.
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Appendix
Data and Methodology 

The sample includes data from the 2006 Public Fund 
Survey prepared by the National Association of State 
Retirement Administrators, augmented with data from 
annual reports. For ten plans–Connecticut SERS, Mas-
sachusetts SERS, Rhode Island ERS, Wisconsin WRS, 
Massachusetts Teachers, Minneapolis ERS, New York 
City Teachers, Ohio Police & Fire, Rhode Island Munici-
pal, and University of California–all the data used in 
the regression come from annual or actuarial reports. 
Additionally, for all plans, the total years to amortize 
unfunded liability, the years remaining to amortize 
any unfunded liability, the percent of ARC paid, and 
having an investment council are also from the plans’ 
annual or actuarial reports.14 Any other plan data 
missing from the Public Fund Survey are also taken 
from annual or actuarial reports. The state debt is from 
the U.S. Census Bureau’s State and Local Government 
Finances: 2004–05. Finally, the data for GSP is from 
the Bureau of Economic Analysis’ 2005 Gross Domestic 
Product by State.15 The summary statistics of these 
variables are listed in Table A1.

The regression is a linear regression on the ratio of 
assets to accrued liability in 2006. The regression esti-
mates are shown in Table A2. One difference between 
these coefficients and the effects in the text is that for 
the two continuous variables, years of funding and 
state debt as a percentage of GSP, the text shows the 
effect of a one-standard-deviation change in the vari-
able (shown in Table A1) while Table A2 is the effect of 
a one-unit change in the variable.

Variable Mean
Standard
Deviation Median Minimum Maximum

Funding ratio  0.83  0.15  0.84  0.32  1.13

Years of funding  4.34  8.79  0  -10  30

Use PUC method  0.13  0.34  0  0  1

Made ARC  0.56  0.5  1  0  1

Employees/retirees on board  55.69  23.92  55.56  0  100

Seperate investment council  0.35  0.48  0  0  1

Large plan  0.33  0.47  0  0  1

Teachers in plan  0.47  0.5  0  0  1

State-administered plan  0.87  0.34  1  0  1

State debt to GSP  6.89  3.39  6.27  1.59  17.5

Table A1. Summary Statistics of Variables Included in the Regression, 2006

Source: Authors’ calculations.

Table A2. Regression Results on the Funding Ratio of State 
and Local Pension Plans, 2006

Note: Robust standard errors are in parentheses. Coefficients are 
significant at the one percent level (***) or five percent level (**).
Source: Authors’ calculations.

Variable Coefficient

Years of funding  0.004*** 
 (0.00)

Use PUC method  –0.068** 
 (0.03)

Made ARC  0.060*** 
 (0.02)

Employees/retirees on board  –0.001 
 (0.00)

Seperate investment council  0.050** 
 (0.02)

Large plan  0.099*** 
 (0.02)

Teachers in plan  –0.062** 
 (0.02)

State-administered plan  –0.045 
 (0.03)

State debt to GSP  –0.011*** 
 (0.00)

Constant  0.918*** 
 (0.05)

R-squared  0.380

Number of observations  126
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Endnotes
1 The funding ratio used in this analysis is based on the actu-
arial value of assets and actuarial accrued liability for FY2006, 
except for the New York City Teachers’ pension plan. The fund-
ing ratio for this plan is for FY2005, as FY2006 values of assets 
and liabilities were not available.

2 The U.S. GAO (2008) reports that many experts feel that 
plans that are currently at least 80 percent funded are healthy.

3 One might think that asset allocation might also be impor-
tant, but the variable “percent in equities” was never statisti-
cally significant in any of the equations estimated for our 
analysis.

4 See Munnell et. al. (2008) for background on the reporting 
requirements for state and local plans and the potential impact 
that reporting may have had on funding levels. 

5 See Winklevoss (1993) for a discussion of the varioius actu-
arial cost methods.

6 The variable used in our analysis is the percentage of the 
ARC paid in 2006. The few plans that use the aggregate cost 
method create something of a problem. This method defines 
normal cost as the amount needed to amortize the difference 
between the present value of future benefits and current assets. 
Thus, these plans contribute the amount needed to keep the 
plan fully funded each year. Such plans (Washington LEOFF 
Plan 2, Washington Teachers Plan 2/3, Washington PERS 2/3, 
and Washington School Employees Plan 2/3) were assigned a 
100 percent of ARC paid for 2006. The regression was also run 
excluding these observations and produced similar results.

7 See Carmichael and Palacios (2003); Mitchell and Hsin 
(1997); Schneider and Damanpour (2002); and Yang and 
Mitchell (2005).

8 Romano (1993); Coronado, Engen, and Knight (2003); 
Munnell and Sundén (2001); Harper (2008); Yang and Mitchell 
(2005); and Hess (2005).

9 Previous studies have directly included a measure of the rate 
of return on investments (see Yang and Mitchell (2005)). 

10 See Johnson (1997) and Yang and Mitchell (2005).

11 Weller, Price, and Margolis (2006).

12 The U.S. GAO (1993, 1985) provides examples of states that 
closed budget gaps by reducing the pension contribution while 
Chaney, Copley, and Stone (2002) and Bohn and Inman (1996) 
consider the general effects of balanced budget requirements in 
states. Since almost all states have some type of balanced bud-
get requirement, this variable was not included in our analysis. 
Additionally, Mitchell and Smith (1994) used the state unem-
ployment rate as a measure of the fiscal situation.

13 The concept of the debt to GSP is similar to the leverage 
variable used in Davis, Grob, and de Haan (2007) for private 
employers. This variable is for 2005, as the debt for the District 
of Columbia in 2006 was not available at the time of the analysis.

14 Since most plans using the aggregate cost actuarial valua-
tion method do not report any amortization period or percent-
age of ARC paid, plans using this method are assigned a total 
amortization period of 30 years, the maximum time specified 

in GASB 27, a remaining amortization period of one year, and 
100 percent of ARC paid. This is due to the fact that the annual 
contribution is calculated as the difference between the present 
value of future benefits and assets for this actuarial valuation 
method.

15 The regression was also run using the 2006 debt to GSP 
percentages for all states and the 2005 debt to GSP percentage 
for the District of Columbia, which yielded similar results.
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