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This issue brief provides yet more reinforcement for the importance of adopting 
sound pension funding policies.  While it is important to look at investment 
returns and adjust them as needed, the Boston College research team found a 

range of outcomes, even if investment returns are met.

For example, pension plan sponsors that pay 100 percent of the annual required 
contribution (ARC) can expect to reach full funding in a 30-year time frame if plans earn 
their assumed return.  However, if employers reset the amortization period each year, 
they will not achieve that goal, even if their investment returns are realized.  

Given the volatility of investment returns, employers are well advised to follow 
prudent pension funding policies and to be disciplined about making contributions.  
The Pension Funding Task Force recommends basing pension policies on an actuarially 
determined ARC and managing employer costs as a consistent percentage of payroll (see 
“Pension Funding: A Guide for Elected Officials” at http://slge.org/publications/pension-
funding-a-guide-for-elected-officials). Rolling amortization periods can create a false 
security that pensions will be properly funded. 

The Center for State and Local Government Excellence gratefully acknowledges 
ICMA-RC’s financial support to undertake this retirement research project.

Elizabeth K. Kellar
President and CEO
Center for State and Local Government Excellence
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Introduction
A recent Issue in Brief projected that, under the most 
likely scenario, the aggregate funded ratio for state 
and local pension plans will increase from 73 percent 
in 2012 to 81 percent in 2016.1 The “optimistic” and 
“pessimistic” scenarios assume higher or lower, but 
also constant, rates of return. While this type of deter-
ministic analysis is useful, an analysis that takes into 
account the variability of investment returns from year 
to year provides a more complete picture of the risks of 
serious underfunding. Hence, this brief builds on the 
previous analysis by extending the projections of pen-
sion funding through 2042, using stochastically gener-
ated investment returns to quantify the probability that 
specific outcomes will occur. This exercise, for illustra-
tive purposes, centers around the average real return 
adopted by plans themselves.

The discussion proceeds as follows. The first section 
describes historical investment returns and the assump-
tions currently used by public plans. A key point is that 
the real return—the nominal return net of inflation—is 
the relevant concept for public plans because benefits 

are generally indexed for inflation both before (through 
salary increases) and after retirement (through cost-
of-living adjustments). The second section presents a 
stochastic “Monte Carlo” framework and explains why 
this model is more helpful than a deterministic model 
that uses constant rates of return. The third section 
projects pension funding through 2042 (30 years from 
the most recent plan data) using stochastically gener-
ated real investment returns under alternative assump-
tions regarding how much of the Annual Required 
Contribution (ARC) plans pay and what amortization 
methods they use. The final section concludes that—
even if the median long-run return equals the assumed 
rate—the potential variability in returns, when com-
bined with paying less than the full ARC and the fund-
ing procedures currently used by many plan sponsors, 
will produce less than full funding over the next 30 years. 

Historical Returns and Assumptions
To determine the annual contributions necessary to fund 
a pension system, plan sponsors make assumptions about 
mortality, employee turnover, inflation and, most impor-
tantly, the expected long-term rate of return on assets.2 
Rates of return have always been important, but are even 
more so today as public plans have matured. In mature 
plans, investment returns matter immensely because: 1) 
assets are large relative to the funding base; 2) cash flows 
are negative; and 3) a significant portion of participants 
are retired and no longer contributing. Before examining 
state and local return assumptions, it is first necessary to 
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determine the most relevant measure of return: nominal 
or real.

Nominal vs. Real Returns
In 2012, the nominal, long-term return assumption used 
by state and local pension plans averaged 7.75 percent, 
ranging from 6.25 percent to 8.50 percent (see Figure 1). 

While the nominal return assumption typically 
receives the most scrutiny, the assumed real return—
that is, the nominal return minus the assumed rate of 
inflation—is of primary importance.3 The real return is 
key because with fully indexed pension plans – that is, 
plans where benefits both before and after retirement 
keep pace with inflation—the inflation assumption has 
no impact on the required contribution. Yes, higher 
nominal returns will produce more revenues. But, if 
these returns are driven by higher inflation, they will 
also raise initial benefits (through higher wage growth) 
and the cost-of-living-adjustment (COLA) paid after 
retirement. So, as long as the same inflation embedded 
in the nominal rate of return is used to project salary 
increases and COLAs, the required contribution rate for 
a plan that assumes a 4.5 percent real return and a 3.5 
percent inflation rate (8 percent nominal) is exactly the 
same as that for a plan that assumes the same real rate 
of return and an inflation rate of 2 percent (6.5 percent 
nominal).4 

Thus, when assessing the assumptions used by pub-
lic plans, the focus should be on the real rate of return. 
The average inflation assumption in 2012 for plans in 
the Public Plans Database was 3.3 percent, well above 

the 2.3 percent reported by the Federal Reserve Bank 
of Philadelphia Survey of Professional Forecasters and 
also much higher than the Federal Reserve’s inflation 
target of 2.0 percent.5 Deducting each plan’s inflation 
assumption from its assumed nominal return yields real 
returns ranging from 3.0 percent to 5.5 percent, with an 
average of 4.45 percent (see Figure 2). 

Evaluating the Real Return Assumptions
One question is how plans’ assumed real return of 4.45 
percent stacks up against historical returns. Table 1 shows 
the compound annualized real returns for broad asset 
classes over the periods 1926-2012 and 1975-2012.6 Real 
returns on equities have exceeded 4.45 percent over 
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Table 1. Compound Annualized Real Returns on Assets, 1926-
2012 and 1975-2012

                                                1926-2012      1975-2012

Equities

Domestic large-cap 6.8% 7.7%

Domestic small-cap 8.8 11.6

International N/A 6.8

Bonds

Long-term corporate 3.2 5.5

Long-term government 2.8 5.3

Intermediate-government 2.5 4.1

Source: Authors’ calculations from Morningstar, Inc. (2013) and 
French (2013).
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the long term, while returns on bonds have been lower. 
However, since 1975, even bond returns have exceeded 
the benchmark.

An alternative approach is to calculate the return that 
a portfolio invested 65 percent in stocks and 35 percent 
in bonds – roughly the portfolio of today’s public plans – 
would have produced historically.7 Figure 3 shows rolling 
10-year and 30-year geometric real returns for a hypotheti-
cal portfolio of 65/35 stocks/bonds from 1955-2012. (That 
is, for each year, the value shown is the average return on 
the hypothetical portfolio over the previous 10- or 30-year 
period, respectively. The straight line in Figure 3 is the 
average long-term return assumption of 4.45 percent used 
by public plans.)8 During the 1955-2012 period, the aver-
age rolling 10- and 30-year real returns for the hypotheti-
cal portfolio exceeded the long-term return assumption 
by at least 100 basis points.9 The rolling 10-year returns 
fell below the assumed long-term rate in 19 years. About 
one-quarter of these occurrences were during the period 

that followed the 2008 financial crisis. The rolling 30-year 
real returns fell below the assumed long-term rate in only 
three years.

Therefore, it appears that the average long-term real 
return assumption is quite reasonable based on history, 
particularly over longer periods.10 But whether future 
returns will persist at the same levels, particularly in 
the aftermath of the recent financial crisis, is an open 
question. Many investment experts suggest that future 
equity returns could be considerably below historical 
averages.11 In addition, returns on bonds are at histori-

cally low levels as the Fed has attempted to stimulate 
the economy in the wake of the financial crisis and the 
Great Recession. For example, the current nominal rate 
on a 30-year Treasury bond is 3.6 percent; subtract-
ing inflation of 2.0 percent yields a real return of 1.6 
percent, compared to 2.8 percent over the period 1929-
2012. Thus, real returns could be considerably lower 
than the 4.45 percent assumed by plan sponsors.

Selecting the appropriate long-term return, however, 
is not the focus of this brief. Rather, the strategy is to 
assume that plans’ long-term return assumption turns 
out to equal the long-term average, and then to demon-
strate that the substantial volatility around the aver-
age exhibited by financial assets creates a significant 
chance of not achieving funding targets.

A “Monte Carlo” Model 
Given the large variation in investment returns, the 
most appropriate way to project pension finances is 
with a stochastic model. While deterministic models 
simplify a complex process by imposing single point 
estimates, stochastic models project a process with 
many possible outcomes. More importantly, stochas-
tic models can quantify the probability of any given 
outcome occurring, such as the likelihood that pension 
plans will achieve a given funding target. 

A common stochastic model—the Monte Carlo 
model—can be used to simulate for each asset class in 
a portfolio a large number of potential return outcomes 
that are based on an assumed probability distribution 
(e.g. normal distribution) and each asset class’s average 
return, deviation from the mean (volatility), and covari-
ance with other asset classes.12

Since the Monte Carlo projections are based on 
historical data, the median return would be more than 
100 basis points higher than the 4.45 percent return 
assumed by public plan sponsors. To focus on the 
implications of financial volatility, the Monte Carlo 
projections are assumed to average 4.45 percent rather 
than the higher historical number or a lower number 
suggested by many financial experts. 

In order to get a sense of the difference between the 
stochastic and deterministic approaches, Figure 4 com-
pares rates of return in a single 30-year Monte Carlo 
run to a deterministic projection with the same geomet-
ric return (4.45 percent). The figure shows that even if 
the long-run return matches a plan’s assumptions, the 
volatility in year-to-year returns can create large fluc-
tuations in required contributions and, if poor returns 
are concentrated in the early years of the period, could 
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have an adverse effect on funding.

Figure 5 shows how 100,000 computer runs, simi-
lar to the single example shown above, can produce a 
range of possible returns over the 30-year projection 
period. Mechanically, the exercise involves calculating 
the 30-year geometric real return for each run, array-
ing those returns in, say, ascending order, then looking 
at the 10,000th return (10th percentile), the 25,000th 
return (25th percentile), the 50,000th return (50th per-
centile), etc., based on the assumption that the median 
long-term return is equal to 4.45 percent. At the 25th 

percentile, the return is 3.10 percent and at the 75th 
percentile it is equal to 5.80 percent. That is, 25 percent 
of the 100,000 return outcomes are less than or equal 
to 3.10 percent and 75 percent of them are less than or 
equal to 5.80 percent.

State and Local Funded Ratios, 
2012-2042
The next step is to use the real investment returns 
from the Monte Carlo model to project pension fund-
ing through the year 2042. The asset allocation for the 
projections is based on the current average state/local 
portfolio. Salary inflation and COLAs are indexed to 
the average inflation assumption of 3.3 percent, plac-
ing sole importance on the real return. Other important 
assumptions are as follows:

• Benefit growth: Since 2000, growth in pension 
benefits has averaged about 8 percent. The 
assumption is that long-term benefit growth will 
slow gradually to 4.5 percent, reflecting benefit 
reductions for new employees and suspensions of 
COLAs. 

• Employee contribution rate: The assumption is that 
employees will contribute 6 percent of salary, the 
average for 2012.

• Employer contributions: The assumption is that 
employers will pay 80 percent of their annual 
required contribution (ARC), the percent paid in 
2012. 

• Discount rate/investment return: The discount 
rate and nominal investment return assumption of 
7.75 percent is equal to the average assumed rate 
in 2012. As discussed, this figure consists of 3.30 
percent inflation and a 4.45 percent real return.

• Valuation of assets: Actuarial assets are calculated 
using a five-year period for smoothing market gains 
and losses.

• Amortization: Amortization payments are calculated 
as a constant percent of payroll, and the model 
incorporates an open 30-year amortization 
schedule – the maximum currently permitted by the 
Governmental Accounting Standards Board (GASB). 
In practice, an open 30-year amortization schedule 
is explicitly used by only a handful of plans (albeit 
including CalPERS). However, many plans have 
statutory contribution rates that are set so low that 
it will take them over 30 years to fund. These two 
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Figure 4. Stochastic and Deterministic 30-Year Real Return 
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Source: Authors’ calculations from Morningstar, Inc. (2013) and 
French (2013).
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types of plans account for roughly one-third of the 
plans in the Public Plans Database. 

Based on these assumptions, the exercise is to deter- 
mine funded levels using Monte Carlo projections to 
simulate 100,000 possible paths of returns and, thereby, 
funded ratios. 

Figure 6 shows projected funded ratios under the 
baseline assumptions discussed above. To achieve 
a fully funded status, returns will have to come in 
higher than assumed. If real returns average 7 per-
cent, plans will be fully funded within the decade. 
With real returns of 5.79 percent, plans will be fully 
funded in 20 years. The 50th percentile line indicates 
that the assumed rate of return will result in a funded 
ratio between 75 percent and 80 percent. This outcome 
reflects two factors. First, employers are paying less 
than the full ARC, so even if assumed returns are real-
ized, plans will not reach full funding. Second, the pay-
ments to amortize the unfunded liability are calculated 
as a percent of future payroll, which combined with an 
open 30-year amortization period, produces lower con-
tributions than originally scheduled (see The Impact of 
an Open 30-Year Amortization Period, pg. 8). 

To sort out the relative importance of paying the 
full ARC, the second scenario continues to calculate the 
amortization payment as a constant percent of future 
payroll (with an open 30-year amortization period) 
but assumes that the employer pays 100 percent of the 
ARC (see Figure 7). In this case, the 50th-percentile line 
shows a gradually increasing funded status, but assets 
amount to only 87 percent of liabilities by the end of the 
period analyzed. The only way to achieve a fully funded 

status under this scenario is with higher returns.  There 
is also a 25-percent probability that returns could come 
in low enough to produce funding levels near 60 percent.

As noted, not paying the full ARC is only one of the 
impediments to full funding, even when the average 
return equals the assumed rate. The other is that com-
bining percent of pay with an open 30-year amortiza-
tion schedule produces amortization payments that are 
inadequate to fund the system within 30 years. Increas-
ing the payments can be accomplished in numerous 
ways. One possibility, used by about one-fifth of the 
plans in our sample, is to shift the amortization pay-
ments from percent of pay to level dollar amounts. The 
impact of using level dollar payments, under an open 
30-year period and assuming sponsors pay 100 percent 
of the required amount, is shown in Figure 8. Because 
more money is being contributed, funding approaches 
100 percent toward the end of the 30-year period if the 
average return that plans earn equals the assumed 4.45 
percent. Of course, if returns are higher, employers will 
see full funding considerably sooner. In terms of down-
side risks, at the 25th percentile of possible outcomes, 
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For the amortization methods used by each plan 
in the Public Plans Database, see “Amortization 
Methods for Unfunded Liabilities 2011-12.” 
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funding skims along a little below 80 percent, as opposed 
to a little above 60 percent when the amortization pay-
ment is calculated as a percent of payroll.

Another alternative, followed by nearly half of the 
plans in our sample, is to use a closed 30-year amor-
tization period. In practice, many of the plans using 
this approach tend to “start over” periodically by 
resetting the 30-year period midway through – just as 
the required payments begin to escalate substantially. 
While this tendency reduces the effectiveness of using 
a closed-period method, it is still clearly better than 
relying on an open 30-year amortization period. How-
ever, because these mid-course corrections are difficult 
to predict, our analysis adopts another variant of the 
percent-of-pay open approach, one that uses a 15-year 
period rather than the GASB maximum of 30 years. 
The impact of this scenario is shown in Figure 9 (pg. 
9). Because sponsors are paying more, the process 
produces full funding within 30 years if returns average 
the assumed 4.45 percent. The variability in potential 
returns produces funding outcomes that are broadly 
similar to the level dollar method.

The Impact of an Open 30-year 
Amortization Period

The combined effect of setting the amortiza-
tion payment as a fixed percent of future payrolls, 
and then resetting the amortization payment 
each year as the 30-year amortization period rolls 
forward, leads to significantly lower amortiza-
tion payments than originally scheduled. Assume 
that, under a constant percent of payroll approach, 
the amortization payment to fully eliminate the 
unfunded liability over 30 years is calculated to 
equal $6 per $100 of payroll. The notion is that 
payroll will rise about 4 percent each year, so the 
required payment will rise to 6.24 ($6 x 1.04) 
in year 2 and then to $6.49 in year 3 and so on. 
These amounts are shown in the solid rising line 
in the figure below. But if the amortization period 
is open rather than closed, the 30-year funding 
period rolls forward each year. That is, under the 
open scenario, the amortization payment in year 2 
is once again calculated on the basis of paying off 
the liability in 30 years. With 30 years rather than 
29 years to pay off the unfunded liability, the pay-
ment in year 2 is lower under the open approach. 
In year 3, when the funding period rolls forward 
again, the recalculated payment reflects a 30-year 
horizon rather than 28 years. Thus, each year as 
the funding period rolls forward, the gap between 
the originally scheduled amount and the actual 
amount (represented by the dashed line) grows 
wider. Thus, the sponsor will never contribute 
enough to fully fund the plan within 30 years.
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Conclusion
The expected rate of return is the most important 
assumption required to fund a pension system. While 
the nominal rate typically receives the most scrutiny, 
the real rate has the greatest implications for plan fund-
ing. For illustrative purposes, this brief uses the average 
real return assumption used by public plans to explore 
how the variability of returns can affect plan funding.

To account for the uncertain path of future returns, 
the analysis uses a stochastic model to project pension 
funding to the year 2042. Under the baseline scenario, 
the 50th-percentile funded ratio never reaches full fund-
ing even if the assumed return materializes, but rather 
hovers a little below 80 percent. This pattern reflects 
two problems. First, employers have been paying only 
80 percent of the ARC. Rectifying the contribution 
shortfall improves the picture somewhat, but funding 
is still only 87 percent after 30 years and the risk of 
ending up below 60 percent remains substantial. The 
second problem is the combined effect of calculating 
the amortization payment as a percent of payrolls with 
an open 30-year amortization period.

Alternative funding arrangements yield better 
outcomes. However, plans that follow such approaches 
still face a significant risk of poor returns, even if the 
long-run average equals 4.45 percent, leading to less 
than full funding in 30 years. 

Endnotes
1  Munnell et al. (2013).

2  Not only does the rate-of-return assumption directly affect the 
required contribution to the pension system through its impact 
on anticipated asset values, it also influences the required contri-
bution indirectly through the liability value, which is calculated 
using the same rate. While classic finance theory suggests that 
liabilities be discounted using a rate that reflects their true risk, 
the Governmental Accounting Standards Board (GASB) cur-
rently advocates the use of a discount rate that equals the plan’s 
expected long-term investment rate of return. In 2014, new GASB 
guidelines will go into effect that call for a blended discount rate 
reflecting: 1) the expected return for the portion of liabilities that 
are projected to be covered by plan assets; and 2) the return on 
high-grade municipal bonds for the portion that are to be covered 
by other resources. 

3  The technical definition for the real rate of return is r = (1+n)/
(1+i)-1, where n stands for the nominal rate of return and i 
stands for inflation. However, public pension plans typically 
report their rate-of-return assumption using a common approxi-
mation of this formula, r = n-i. For example, a plan that assumes 
an 8.0 percent nominal return and a 3.5 percent inflation rate 
will report a real return assumption of 4.5 percent, whereas the 
technically correct real return is 4.35 percent. 

4  This relationship applies for a final-pay plan that bases benefits 
on the final year’s salary and provides a COLA. For plans that 
base benefits on an average of several years’ salaries, the equilib-
rium only holds when those salaries are inflation-adjusted. For 
plans with no COLAs and that use a nominal final average salary 
calculation, overestimating actual inflation by 1.5 percent causes 
a roughly 12-percent underestimate of the required contribution 
rate. This result has the same annual impact on asset levels as an 
investment loss of about 40 basis points (0.4 percent).

5  Since 2010, the average nominal rate-of-return assumption for 
state and local plans has declined by about 25 basis points, from 
8.0 percent to 7.73 percent. The majority of this change has come 
from lowered inflation expectations. For example, in 2011, CalP-
ERS lowered its nominal return assumption from 7.75 percent to 
7.5 percent, reflecting a decrease in the assumed inflation rate 
from 3.0 percent to 2.75 percent.

6  Data on annual returns on international stocks for the period 
1975 to 2012 come from French (2013).

7  In order to closely simulate the asset allocation of a typical state/
local portfolio, we will first define a $100 investment in “stocks” 
as $56 in domestic large-cap stocks, $14 in domestic small-cap 
stocks, and $30 in international stocks. Similarly, we will define 
a $100 investment in bonds as $30 in long-term corporate bonds, 
$30 in long-term government bonds, and $40 in intermediate-
term government bonds. This estimate is based on the aggregate 
asset allocation of the plans in the Public Plans Database. Given 
that international stock data are limited prior to 1975, we replace 
the equity allocation to international stocks with large-cap 
domestic stocks until that year. 

8  Equities (50 percent) and bonds (26.5 percent) account for about 
76.5 percent of actual state and local portfolios. The remaining 
23.5 percent of portfolios, for which historical data were not 
available, consists of alternatives (6.75 percent), real estate (6.5 
percent), cash (2 percent), and other investments (8.25 percent). 

9  In addition to the 65/35 stock/bond portfolio, we also tested 
two other hypothetical portfolios: a 60/40 portfolio and a 70/30 
portfolio. The results for these two alternatives were quite similar 
to the 65/35 portfolio.

10  Given that public pension plans are generally viewed as per-
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petual entities, a 30-year investment horizon seems appropriate.

11  For example, financial services firms such as GMO (Montier 
2013) and Standard Life Investments (The Economist 2013) have 
projected that real returns on both equities and bonds will fall 
well short of historical averages for the next several years. How-
ever, the debate over prospects for investment returns is far from 
settled. Two leading academic experts – Jeremy Siegel and Robert 
Shiller – have expressed strongly opposing views on future stock 
returns, with Siegel adopting a bullish position (Siegel 2013).

12   We assume constant average returns based on historical data and 
a normal probability distribution. Kopcke et al. (2013) demon-
strate the impact of mean-reversion and “fat tails” on Monte 
Carlo return projections. All projections in this analysis simulate 
100,000 runs.
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Amortization Methods for Unfunded Liabilities, 2011-12
Plan name Amortization period (years)

LEVEL PERCENT OF PAY OPEN

Alabama ERSa,1 30

Alabama Teachersa,1 30

Arkansas PERS 30

California PERFa,b,2 30

Delaware State Employees 20

Georgia Teachers 30

Houston Firefighters 30

Illinois Municipal3 15

Michigan Municipal4 20

Missouri Local5 15

North Dakota PERS 20

Phoenix ERS 20

St. Paul Teachers 25

Virginia Retirement System6 29

Washington PERS 1 10

Washington Teachers Plan 1 10

Wisconsin Retirement Systema,b,7 20

Wyoming Public Employeesa 30

STATUTORY CONTRIBUTION RATE

Arkansas Teachersb  66

California State Teachers' Retirement Systema,8  30

City of Austin ERS 27

Colorado Municipala,9 25

Colorado Schoola,10 33

Colorado Statea,11 35

Denver Schools Infinite

Hawaii ERS12 30

Idaho PERS13 25

Montana PERS Infinite

Montana Teachersa,14 23

New Mexico PERF Infinite

New Mexico Teachers 56

North Dakota Teachersa,15 51

Ohio PERS 30

Ohio Police & Fire Infinite

Ohio School Employees 30

Ohio Teachers Infinite

Oklahoma Teachers 22

South Carolina Police16 29

South Carolina RS16 30

Texas ERSa Infinite

Texas LECOS a Infinite

continued
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Plan name Amortization period (years)

Texas Teachers Infinite

LEVEL DOLLAR
Open

Arizona SRS 30

Denver Employeesb 30

Georgia ERSa 30

New Jersey PERS17 30

New Jersey Police & Fire17 30

New Jersey Teachers17 30

St. Louis School Employees 30

Fixed

Indiana PERFa,18 30

Indiana Teachersa 30

Los Angeles County ERS 30

Louisiana SERSa,19 30

Louisiana Teachersa,19 30

Maine Local 16

Maine State and Teacher 20 16

Nebraska Schools 30

Pennsylvania State ERSa,21 30

University of California22 30

Closed

DC Police & Fire 20

DC Teachers 20

Michigan SERSa 24

North Carolina Local Government 12

North Carolina Teachers and State Employees 12

TN Political Subdivisionsa,23 9

TN State and Teachersa,24 9

West Virginia PERS 23

West Virginia Teachers 22

LEVEL PERCENT OF PAY
Fixed

Alaska PERSa 25

Alaska Teachersa 25

Contra Costa County 18

Florida RSa 30

Maryland PERS25 25

Maryland Teachers25 25

Missouri PEERS26 30

Missouri Teachers26 30

Nevada Police Officer and Firefighter27 20

Nevada Regular Employees27 20

Oregon PERSa,28 16

Pennsylvania School Employeesa,29 24

continued
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continued

Plan name Amortization period (years)

San Diego County 20

San Francisco City & County30 15

Texas County & Districta,31 20

Closed

Arizona Public Safety Personnel 24

Chicago Teachers32 47

Connecticut SERS 19

Connecticut Teachers 19

Duluth Teachers33 23

Fairfax County Schoolsb 27

Illinois SERS34 33

Illinois Teachersa,34 33

Illinois Universities34 33

Iowa PERS 30

Kansas PERS 20

Kentucky County 25

Kentucky ERS 25

Kentucky Teachers 25

Massachusetts SERS 28

Massachusetts Teachersb 29

Center for Retirement Research 3

Michigan Public Schoolsa,35 24

Minneapolis ERFa 19

Minnesota PERFa,36 19

Minnesota State36 28

Minnesota Teachers37 25

Mississippi PERSa,38 30

Missouri DOT and Highway Patrola,39 23

Missouri State Employeesa,40 30

New Hampshire Retirement Systema 26

Oklahoma PERSa 15

Rhode Island PERS 23

Rhode Island Municipal 23

South Dakota PERSa,41 29

Texas Municipal Retirement Systema,42 25

Utah Noncontributory 21

Vermont State Employees 25

Vermont Teachers 25

Washington LEOFF Plan 1 12

AGGREGATE COST43

New York State Teachersa 16

New York City ERS Not available

New York City Teachers Not available

NY State & Local ERS 14

NY State & Local Police & Fire 12
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Plan name Amortization period (years)

Washington LEOFF Plan 2 Not available

Washington PERS 2/3—Not available Not available

Washington School Employees Plan 2/3 Not available

Washington Teachers Plan 2/3 Not available

Note: Funding under a closed approach dictates that the total unfunded liability must be paid off by a certain date (i.e. 2040). Each year, 
the remaining number of years over which to pay down the total UAAL gets shorter and shorter. On the other hand, funding under an open 
approach dictates that the total unfunded liability must be paid off within a certain number of years from when total UAAL is calculated 
(generally 20 to 30 years). In this method the funding horizon for the total UAAL is always 20 to 30 years away because each year, when the 
total UAAL is calculated, the amortization period is also reset. Funding under a fixed method falls somewhere between the open and closed 
methods. Under a fixed method, an individual UAAL is calculated for each year and amortized over a fixed period – generally 20 or 30 years. 
At any given point, the system will be paying down various individual UAALs created in past years, each with varying time remaining in their 
fixed period. As with the closed method, each individual UAAL must be paid off by a set date (20 to 30 years from the individual UAAL’s 
creation). But, like the open period, the total UAAL (simply the sum of all the individual UAALs) will always have a horizon of 20 to 30 years, 
the period over which the most recent individual UAAL is scheduled to be paid off.
Sources: Various 2011 and 2012 actuarial valuation reports.

point forward, the system will implement a 20-year open amorti-
zation, computed as level percent of payroll.

7  As of 2012, the remaining amortization period for the frozen 
initial unfunded liability for Wisconsin RS is 17 years.

8  Contributions to California State Teachers Retirement System 
(CalSTRS) are set by statute, but the amortization period is not. 
The amortization period chosen by CalSTRS (30 years for active 
members and 15 years for retired members) reflects its method-
ological approach to measuring its unfunded liability.

9  Colorado Municipal is projected to be fully funded in 2037, and 
potentially earlier based on the outcome of litigation.

10  Due to a scheduled increase in the statutory rate, Colorado 
Schools is projected to be fully funded in 2045.

11  Due to a scheduled increase in statutory rate, Colorado State is 
projected to be fully funded in 2047.

12  Hawaii ERS uses an open group calculation that incorporates the 
reduction to new hire benefits into its projections of contribution 
adequacy.

13  For Idaho PERS, statute dictates that the rate must be adequate to 
pay off the UAAL within a maximum of 25 years. As of the 2012 
actuarial valuation, the statutory contribution rate is sufficient to 
amortize the unfunded liability within 8.2 years.

14  In 2013, the Montana Legislature passed HB 377 which, as of 
July 1, 2013, will fully fund the teachers system in 22 years.

15  For North Dakota Teachers, the statutory rates are intended to be 
sufficient to pay normal cost and to amortize the UAAL over a 
period of 30 years beginning July 1, 2013, although at any given 
time the statutory rates may be insufficient.

16  As specified by South Carolina statute, in the event that the 
scheduled employer and member contribution rate is insuf-
ficient to maintain a 30-year amortization period for financing 
the unfunded liability of the System, the Board shall increase the 
employer and member contribution rates in equal amounts, as 
necessary, to maintain a funding period that does not exceed 30 
years.

17  For New Jersey PERS, Police and Fire, and Teachers, beginning 
with the July 1, 2010 actuarial valuation: 30-year level dollar 
open; beginning with the July 1, 2019 actuarial valuation: 30-year 
level dollar closed; beginning with the July 1, 2029 actuarial 
valuation (when the remaining amortization period reaches 20 
years): a maximum of 20-year level dollar open period.

18  Indiana PERF re-established its total UAAL in 2006.

a Reviewed by plan administrator.

b Data are based on the 2011 valuation, the most recent valuation 
available at the date of release.

Endnotes
1 Beginning with the 2013 actuarial valuation, the boards for Ala-

bama ERS and Teachers are considering a shift from their current 
method – a level percent of payroll, 30-year open – to a level 
percent of payroll, 30-year closed.

2  Beginning with the 2013 valuation for Public Agency Plans and 
the 2014 valuation for State and Schools, all past and future gains 
and losses will be amortized over 30 years. Benefit improve-
ments, method changes, and assumption changes will be 
amortized over 20 years. Contribution rates will have a 5-year 
ramp-up, 10-year peak rate, and a 5-year ramp-down.

3  The amortization method used by the Illinois Municipal Retire-
ment System varies according to an employer’s taxing author-
ity. For those with taxing authority, unfunded liabilities are 
amortized over a 29-year closed period (with a rolling period 
at 15 years). For non-taxing employers, the unfunded liabilities 
are amortized over a 10-year rolling period. Unfunded liabilities 
associated with benefit changes for SLEP members (Public Act 
94-712) are amortized over 24 years for most employers.

4  There are 27 years for positive unfunded liabilities and 10 years 
for negative unfunded liabilities. From 2012, the 27-year period 
will decline by one year in each of the following seven annual 
valuations. Then, a rolling 20-year amortization schedule will be 
used. For closed divisions (new hires are not covered by MERS 
defined benefit plan or hybrid provisions in a linked division) 
of active municipalities, the amortization period for positive 
unfunded liabilities is decreased annually by 2 years until the 
period reaches 5 years.

5  For Missouri Local, actuarial gains or losses for each employer 
are amortized over various closed periods ranging from 15 to 30 
years. Benefit changes adopted by employers are amortized over 
a closed 30-year period. Once a 15-year period is reached, the 
amortization period becomes open. Adoption of the Non-Contrib-
utory Refund provision is amortized over a closed 15-year period.

6  For Virginia Retirement System, the amortization method is as 
follows: 29 years from 2012 valuation decreasing by one each 
year in subsequent valuations until reaching 20 years. From that 
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31  For Texas County and District, changes to the UAAL due to 
actuarial gains and losses, assumption changes, or plan changes 
that result in UAAL decreases are amortized over a new 20-year 
period. Plan changes that result in UAAL increases are amortized 
over new 15-year periods.

32 According to Illinois state statute, the Chicago Teachers must be 
90 percent funded by 2059.

33  For Duluth Teachers, the initial UAAL is scheduled to be paid off 
by 2035 (23 years). Any new UAAL arising due to plan design or 
assumption changes is scheduled to be paid off within 30 years 
of the UAAL’s creation. If you add the two contribution rates 
generated from the amortization of these two UAALs under their 
specific amortization schedule, you would be able to pay off the 
total UAAL over 27 years.

34  According to Illinois state statute, the Illinois SERS, Teachers, and 
Universities must be 90 percent funded by 2045.

35  According to Public Act 300 of 2012, the impact of the Early 
Retirement Incentive program of 2010 will be re-amortized over a 
10-year period for Michigan Public Schools.

36  For Minnesota PERF and State Employees, any negative UAAL is 
amortized over 30 years as a level percentage of payroll.

37  For Minnesota Teachers, any negative unfunded actuarial accrued 
liability is amortized over 30 years as a level percentage of 
payrolls. For increases in the unfunded actuarial accrued liability 
due to a change in the actuarial assumptions, plan provisions, or 
actuarial cost method, a new amortization period is determined 
by blending the period needed to amortize the prior unfunded 
actuarial accrued liability over the prior amortization period and 
the increase in unfunded actuarial accrued liability amortized 
over 30 years. If there is a decrease in the unfunded actuarial 
accrued liability, no change is made to the amortization period.

38  Mississippi PERS has a funding target of at least 80 percent by 
2042. If the projected funded ratio in 2042 is less than 75 percent, 
the contribution rate will be increased until the projected 80 
percent target is reached. If a funded ratio of 100 percent or more 
is attained, and is projected to remain above 100 percent for the 
ensuing 30 years, a reduced contribution pattern will be estab-
lished provided the projected funded ratio remains at or above 
100 percent in every future year.

39  The board for Missouri DOT and Highway Patrol initiated a tem-
porary accelerated funding policy in 2009. It stipulated a closed 
12-year amortization period for unfunded retiree liabilities and a 
closed 27-year amortization period for other unfunded liabilities. 
Both amortization periods start July 1, 2013. This policy will 
remain in effect until the retiree liability is 100 percent funded or 
the permanent policy – a closed 23-year period (starting July 1, 
2013) for all the UAAL – produces a higher contribution rate.

40  During the 2030 actuarial valuation, the Missouri State Employ-
ees retirement board shall reexamine the amortization period to 
determine whether or not it should be reduced below 15 years.

41  The South Dakota PERS Board of Trustees established a funding 
policy objective that the statutorily required contributions were 
sufficient to amortize the UAAL over a period of 29 years effec-
tive June 30, 2012, declining by one year until a 20-year funding 
period is achieved.

42  For Texas Municipal Retirement System, the amortization method 
varies according to the size of the participating municipality. 
For cities with an unfunded liability and 20 or more employees, 
the amortization as of the valuation date is a level percentage of 
payroll over a closed period of either 25 or 30 years. The surplus 
for overfunded cities is amortized over a 25-year open period. Ad 
hoc benefit enhancements are amortized over individual 15-year 
periods using a level dollar policy.

19  For Louisiana SERS and Teachers, the initial UAAL is scheduled 
to be paid off by 2029. Experience gains and losses are amortized 
over 30 years. Benefit increases are amortized over 10 years.

20  For Maine PERS, the initial UAAL was set in 1997 and is sched-
uled to be paid off by 2028.

21  The Pennsylvania State ERS re-established its total UAAL on 
December 31, 2009, to be amortized over a closed 30-year period 
beginning July 1, 2010 and ending on June 30, 2040. The impact 
of Act 2010-120 will be amortized over a 30-year period beginning 
July 1, 2011 and ending on June 30, 2041. Other actuarial gains 
and losses occurring after 2009 are amortized over a 30-year 
period. Benefit improvements, including cost-of-living increases, 
are amortized over a 10-year period.

22  The University of California RS re-established its total UAAL 
on July 1, 2010, to be amortized over 30 years. Any changes in 
UAAL due to actuarial experience gains or losses after July 1, 
2010 are amortized over a 30-year period. Any changes in UAAL 
due to a change in actuarial assumptions or plan provisions are 
amortized over a 15-year period.

23  Each political subdivision participating in the Tennessee Retire-
ment System may choose the appropriate amortization period 
for its unfunded liability in order to manage contribution rate 
volatility.

24 The Tennessee State and Teachers plans re-established their total 
UAAL on July 1, 2009, to be amortized over a closed 20-year 
period. Effective July 1, 2011, the amortization period was reset 
to 9 years for the State and 6 years for Teachers.

25  For Maryland PERS and Teachers, the unfunded liability base as 
of July 1, 2000 is being amortized over a 20-year closed period 
(with 8 years remaining as of July 1, 2012).

26  For Missouri PEERS and Teachers, increases or decreases in the 
liability caused by changes in the benefit provisions are amor-
tized over 20 years.

27  For the Nevada Retirement Systems, the actuarial experience 
gains and losses (including those from 2011/2012) will be amor-
tized over the truncated average remaining period of all prior 
amortization layers until the average remaining amortization 
period is less than 20 years. At that point, fixed amortization 
periods of 20 years will be used.

28  The Oregon Retirement System employs various amortization 
methods for each plan within the system:

 OPSRP – Each year’s additional UAAL is amortized as a level 
percent of payroll over 16 years.

 Tier 1/Tier 2 – Each year’s additional UAAL is amortized as a 
level percent of payroll over 20 years.

 Pre-SLGRP – The UAAL is amortized as a level percent of payroll 
to be paid off in full by 2027.

 Initial UAL for employers first joining the SLGRP before Dec. 31, 
2009 – The UAAL is amortized as a level percent of payroll to be 
paid off in full by 2027.

 Initial UAL for employers first joining the SLGRP in 2010 or later – 
Each year’s additional UAAL is amortized as a level percent of 
payroll over 18 years from the last odd-year actuarial valuation.

29  The Pennsylvania Act 2010-120 sets a 24-year amortization period 
for the unfunded accrued liability as of June 30, 2010 and each 
change in the unfunded accrued liability due to actuarial experi-
ence after the June 30, 2010 valuation. Any legislation after June 
30, 2010 that increases the liability will be funded over 10 years.

30  For the San Francisco City and County Retirement System, actu-
arial gains and losses, assumption changes, and supplemental 
COLAS are amortized over an open 15-year period; plan amend-
ments and changes in interest crediting rate are amortized over 
20-year closed periods.
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43  Plans that use the aggregate cost method do not calculate 
accrued liabilities. These plans derive their underfunding by tak-
ing the difference between their assets and the total liability. To 
calculate the required contribution, the plan amortizes the fund-
ing gap as a level percent of future payrolls for current employees 
only. This has three major implications. First, by measuring 
underfunding as the difference between assets and total liability, 
rather than assets and accrued liability, the aggregate cost plans 
aim to fund a larger gap. Second, because the contribution 
rate is a percent of future payroll for current employees only, 
rather than current and new employees, contributions are less 
backloaded. This is because total payrolls for current employees 
will only begin to decline as they leave the workforce or retire. 
Total payrolls would continue to increase, if you allowed for 
replacement of current employees by new hires. Lastly, because 
contributions are a calculated as a percent of future payrolls for 
current employees, they must also be made over the remaining 
career of current employees. Currently, the remaining career for 
state and local workers is, on average, about 10 to 15 years – at 
the low end of amortization periods used by most plans.
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