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Summary

Retirement plans for public school teachers are the subjects of two strands of recent 
economic analysis. Market valuation analysis attempts to more accurately value the liabilities of 
such plans by utilizing a discount rate matched to the nearly-guaranteed nature of teacher 
pension liabilities, rather than discounting liabilities at the assumed return on a risky portfolio of 
investments as public plans currently do. The market valuation analysis finds that teacher 
pensions are more costly to governments and more valuable to teachers than was previously 
understood. The second strand analyzes cross-subsidies between short-career and long-career 
teachers, finding that most shorter-career teachers fail to receive benefits equal to their 
contributions and thus fail to “break even.” However, the cross-subsidization analysis fails to 
incorporate the methodological improvements of the market valuation of pension liabilities. 
When teacher pension benefits are discounted using a low interest rate to match the low risk of 
those benefits, teachers of nearly all career lengths at least break even and most teachers fare 
substantially better than they would under a defined contribution plan. However, this better 
treatment merely reflects the higher cost and greater generosity of teacher pensions relative to 
alternate retirement plans.  
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Introduction

Pension plans for public school teachers have received increased attention in recent years. 

Some policymakers are concerned with the rising cost of teacher pensions; others worry about 

how well the traditional final salary defined benefit pensions are serving at attracting and 

retaining quality teachers. These concerns have sparked two largely parallel strands of analysis. 

The goal of this paper is to analyze cross-subsidies within teacher pension systems in light of the 

financial economics critique of public pension liability valuation. 

The first strand of research attempts to more accurately state the liabilities associated 

with public sector retirement systems. This requires discounting future promised benefits using 

an interest rate commensurate with the risk of those benefits, rather than at the expected rate of 

return on risky assets held by those plans. This strand finds that teacher pension benefit liabilities 

are substantially larger than previously understand. An ancillary analysis based on this 

methodology finds that teacher pension benefits substantially exceed those paid to similarly-

qualified private sector workers. 

A second strand of research analyzes the distribution of net benefits within the teacher 

workforce, focusing on how a backloaded final salary plan disproportionately benefits long-

career teachers while short-career teachers may fail to receive benefits equal in value to the 

teacher’s contributions. However, this second strand of analysis compares teacher contributions 

and benefits using a discount rate based on the expected return on pension assets, which 

implicitly treats these benefits as being equally risky to the assets used to fund them.  

Applying a lower discount rate to teacher pension benefits to reflect the low risk of those 

benefits will not eliminate the cross-subsidy between short- and long-career teachers. However, 



3 
 

it will shorten the “break-even” career length at which benefits exceed contributions and reduce 

the number of teachers deemed to be losers under public pension plans.  

The Market Valuation Critique of Actuarial Accounting

Under the accounting standards promulgated by the Governmental Accounting Standards 

Board (GASB), state and local government pensions calculate the value of the plan’s liabilities 

on an expected-cost basis, which implies that future benefit payments are discounted to the 

present at the rate of return that the plan assumes it will receive on a portfolio of risky assets. 

Public plans currently hold roughly 70 percent of their portfolios in risky assets, typically 

including domestic and foreign stocks, real estate, hedge funds and private equity and project a 

liability-weighted average annual return of 7.6 percent. Using the GASB methodology, the 

average public plan today is about 72 percent funded and reported unfunded liabilities total 

approximately $1 trillion. 

However, the expected-cost approach to pension liability valuation differs from how most 

other defined benefit plans value their liabilities, as well as differing from economic theory. 

Corporate defined benefit plans in the United States are required by federal law to discount 

liabilities using an interest derived from high-quality corporate bonds. As of January 2016, the 

Citibank Pension Liability index dictated a discount rate of 3.7 percent for a private sector 

pension with liabilities of approximately 15 years duration. Likewise, Van der Wal (2014), a 

Dutch central bank study of pension benefit liabilities, shows that as of 2012 U.S. state and local 

pension plans utilized discount rates that were substantially greater than the rates that overseas 

plans apply to qualitatively similar liabilities. (Table 1.) 
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Economic theory, in particular the Modigliani-Miller theorem, holds that the discount 

rate applied to a liability should be derived from the risk of the liability itself, not the risk of any 

assets used to fund that liability. (See Brown and Wilcox, 2009) The application of a lower 

discount rate will increase the present value of a pension’s liabilities, thereby reducing the plan’s 

funded ratio and increasing the unfunded liabilities that the plan sponsor must seek to pay down. 

The most intuitive explanation for the market valuation approach is that a defined benefit 

pension plan sponsor has two obligations to the plan: The first obligation is to make 

contributions in each year to fund benefits accruing in that year; these contributions, called the 

“normal cost” of the plan, will be calculated based upon the expected return that can be received 

on the plan’s investments, such as the 7.6 percent currently assumed by the average state and 

local plan. And second, the sponsor has an obligation to make additional future contributions 

should the plan’s investment return turn out to be lower than was initially forecast. This 

contingent liability is in effect a put option, as detailed in Biggs (2009), which can be valued 

using the Black-Scholes formula, a risk-neutral stochastic simulation or other approaches. 

(Biggs, Burdick and Smetters, 2007; Congressional Budget Office, 2006.) When the 

contributions calculated on an expected-cost basis are summed with the value of a put option 

sufficient to pay full benefits as needed, the total cost to the pension sponsor – and the total value 

of the pension’s liabilities – is equal to plan’s future promised benefit discounted at a riskless 

rate of return.1  

                                                 
1 The equality of the two approaches to measuring pension liabilities derives from the theory of put-call 

parity. In the case of the options pricing exercise, it also deducts from the value of liabilities the present value of a 
call option selling off plan surpluses should the plan’s investment return turn out to be higher than was initially 
forecast. In general the value of such a call option is very low, but including it allows the two methods of valuing 
pension liabilities to produce identical results. 



5 
 

Novy-Marx and Rauh (2009) apply a risk-adjusted discount rate to state and local 

government pension liabilities. Rauh (2017) provides updated figures, using a 2.77 percent 

discount rate derived from U.S. Treasury yields and finding nationwide unfunded public pension 

liabilities exceeding $3.8 trillion. Rather than being 72 percent funded, as calculated using a 7.6 

percent discount rate under GASB methodology, using the market valuate of liabilities U.S. state 

and local government pensions are only 48 percent funded. 

Richwine and Biggs (2011) and Biggs and Richwine (2014) apply this approach to the 

new pension benefits accruing to public school teachers as a component of teachers’ overall 

compensation packages. The Congressional Budget Office (Falk, 2012) uses a similar approach 

to value the pension benefits accruing to federal government employees. In both cases, a risk-

adjusted discount rate is applied to the normal cost of public employee pensions, which reflects 

only the value of new benefits accruing to employees in the current year while omitting costs 

associated with amortizing unfunded liabilities accrued in prior years. This approach values the 

future benefits accruing to employees in the current year while netting out the value of employee 

contributions made in that year. Biggs and Richwine refer to the resulting net value as “pension 

compensation,” which reflects the value accruing pension benefits that are funded by the 

government employer.  

To illustrate, Richwine and Biggs (2011) examine teacher pensions for 2009, when the 

average total normal cost under GASB accounting (using a 7.9 percent average discount rate) 

was 12.4 percent of employee payroll, of which teachers contributed 5.1 percent of their pay. 

Thus, on an expected-cost basis net pension compensation financed by government employers 

was equal to 7.3 percent of employee wages. This amount is more than double the typical private 

employer contribution to defined contribution 401(k)-type plans, which at the median is 3.0 
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percent of employee wages. (Bureau of Labor Statistics, 2014) However, when the normal cost 

of teacher pensions was re-discounted at an interest rate of 4.0 percent, based on the then-current 

yield on 20-year U.S. Treasury securities, the total normal cost increased to 36.5 percent and 

pension compensation net of employee contributions increased to 30.8 percent of wages.  

Put another way, were a private sector employee with a 401(k) to contribute 36.5 percent 

of their wages to the plan, investing in assets with a fixed 4.0 percent return, that employee 

would receive a retirement benefit approximately equal in both value and risk to that received by 

an average public school teacher. Risk-adjustment places the cost and generosity of public school 

teacher pensions in an entirely different light. On average, public school teachers accrue 

employer-paid pension benefits that far surpass those of comparable private sector employees. 

The costs of such benefits to school districts are substantial. Moreover, because public school 

teacher pension benefits are funded using risky assets, employer costs can vary significantly 

from year to year. (Biggs, 2014.) When pension costs increase, schools may find it more difficult 

to fund other education priorities, 

Analyzing Accrual Patterns in Teacher Pensions

A second strand of teacher pension analysis looks at how teachers of different career 

lengths are treated under traditional final-salary defined benefit pensions. It is well-understood 

that defined benefit plans typically have a backloaded benefit formula, due to the interaction of 

rising salaries upon which benefits are calculated and increasing years of service. The result is 

teachers and other public employees typically accrue a disproportionate share of their pension 

benefits in the latter half of their careers. This backloaded accrual pattern implies, for instance, 

that a full-career teachers may receive pension benefits that are substantially more than twice 

those of a teacher who works only half a career before shifting to a different employer.  
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In an early example of this research, Costrell and Podgursky (2010) show that a 

Columbus, Ohio public school teacher who begins employment at age 30. From age 30 through 

age 49, this teacher slowly accrues approximately $300,000 in future pension benefits. 

Beginning at age 49, however, benefit accruals increase sharply, reaching $1 million by age 55 

and exceeding $1.2 million by age 62. Following age 62 net benefit accruals decline, as 

foregoing a year of benefits and continuing to contribute to the retirement plan does not produce 

future retirement benefits of equal or greater value. This decline helps explain the exit of teacher 

from employment in their early 60s. 

Later work, such as Aldeman and Johnson (2015) and Leuken (2017) compare the pattern 

of employee benefit accruals under a defined benefit plan to the accumulated value of employee 

contributions. Due to the backloaded nature of final-salary pension plans, these works find that 

employee contributions typically exceed the present value of accrued benefits for much of an 

employee’s career. As a result, many short- and medium-career employees fail to “break even” if 

they leave employment prior to a full career of service. This is found to be true even when 

retirement system refund contributions to employee who leave service prior to vesting in their 

benefits. 

Aldeman and Johnson find that a teacher must typically work around 25 years before 

breaking even, such that the value of accrued benefits exceed accumulated employee 

contributions plus interest. Only around one-quarter of new teachers reach 25 years of job tenure, 

implying that defined benefit pensions, despite their cost, are money-losers for the vast majority 

of participants. Both Aldeman and Johnson and Leuken analyze individual state and city teacher 

pension plans. While some plans provide relatively early break even dates, on the order of 10 
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years of service, in other plans a teacher’s benefits never exceed the value of accumulated 

employee contributions.  

However, both these analyses as well as other similar research tend to value employee 

contributions using the interest rate that the retirement system assumes that it can return on its 

own assets, which typically is about 7.5 percent. At first blush this appears reasonable, as it 

applies the same interest rate to employee contributions as the plan assumes that it can earn by 

investing those contributions. However, this approach misses the key insight of the market 

valuation critique of public pension accounting, which is that public pension benefits are in 

practice practically riskless and should be valued using a low interest rate commensurate with 

that risk.  

In other words, the break-even analysis answers the following question: Would a teacher 

of a given career length be better off with the guaranteed benefit they have accrued under their 

teacher retirement system versus having invested their contributions in a defined contribution or 

cash balance plan in which the teacher received a guaranteed return equal to the investment 

return assumed by the retirement system in which they participate? On these terms, the break-

even analyses appear to describe teacher pension systems accurately. 

In practice, however, this is not a relevant question, since no such alternate systems exist. 

Were public school teachers offered a 401(k)-type plan, they could accrue a guaranteed 

retirement benefit only by accepting a substantially lower rate of return on their contributions. 

Likewise, a cash balance plan offering a guaranteed annual return of 7.5 percent, while 

technically possible, does not exist anywhere in the public or private sector. Such a cash balance 

plan would have costs nearly identical to the very-costly final salary defined benefit plans 

already in place, and thus would not help address the pension cost problem facing school 
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districts. Moreover, a cash balance plan with a 7.5 percent guaranteed annual return would 

almost certainly be politically unfeasible, given its transparent generosity relative to the 401(k) 

plans available to most taxpayers in which no such return is guaranteed. 

Valuing accrued teacher pension benefits and employee contributions on a risk-

appropriate basis would mean applying a low discount rate to both money values. That is to say, 

accrued pension benefits will be treated as a riskless asset and employee contributions will not be 

assumed to earn returns above the riskless rate without taking risk. Doing so will tend reduce the 

value of employee contributions relative to accrued benefits and thus move the break-even age 

earlier in teacher’s careers. This implies that fewer teachers would fail to break even in defined 

benefit plans relative to feasible alternative arrangements. This is illustrated in the following 

section. 

Modeling Teacher Pension Benefit Accruals

In this section I construct a simple model of pension benefit accruals similar to those used 

in the break-even analyses cited above. Using that model, I illustrate how changing the discount 

rate applied to accrued pension benefits and employee contributions can alter the conclusions 

drawn from break-even analyses. I illustrate using the California Teachers Retirement System 

(CalSTRS), though I expect that qualitatively similar results would be obtained using other 

teacher pension plans. 

I begin by constructing an age-earnings profile for a stylized California public school 

teacher. I assume an initial starting salary of $47,500, based upon figures for the 2015-2016 

school year tabulated by the California Department of Education (2017). I assumed that 

employment begins at age 25 and annual salaries increase by an age-specific factor obtained 
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from the CalSTRS actuarial valuation (Milliman, 2017) and a general rate of salary increase of 

3.5 percent, also derived from the CalSTRS actuarial valuation. The CalSTRS employee 

contribution rate is 8 percent of annual salary. Employees vest after five years of service; prior to 

vesting they may receive a refund of their contributions with interest approximately equal to the 

yield on U.S. Treasury securities with a duration of 2 years. I assume this interest rate to be 2.5 

percent. 

I assume that the teacher retires at age 62 and receive a benefit equal to 2 percent of the 

average of the highest three years of salary, multiplied by the number of years of service. For 

simplicity, I do not model reduced benefits available at age 55. I assume that following 

retirement the teacher receives annual COLA increases of 2 percent, consistent with CalPERS’s 

assumptions. I assume that the teacher survives until age 90, which is approximately consistent 

with Social Security Administration projections for an individual entering the workforce today.  

At each age, I calculate both the present value of accumulated employee contributions 

(including interest) and the discounted value of future retirement benefits. Since nominal dollar 

values grow very large in the distant future, I calculate both accumulated contributions and 

accrued benefits at a given age relative to the teacher’s salary at that age.  

In my initial analysis, I discount both accumulated contributions and accrued benefits at 

the 7.5 percent annual return currently assumed by CalSTRS. The results are shown in Figure 1. 

The results for benefits are similar to those calculated by the Urban Institute for CalPERS; the 

Urban Institute find that at age 62 a CalPERS participant is entitled to benefits equal to 11.27 
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times final salary, while my model finds a value of 10.2 at age 62.2 Thus, I feel confident that I 

am simulating accrued benefits in a reasonable way.  

I find that a California teacher hired at age 25 would not receive pension benefits 

exceeding their contributions (discounted at 7.5 percent) until age 49, after 24 years of service. 

This compares to 32 years of service in Aldeman and Johnson (2015). While differing somewhat, 

this confirms the view that defined benefit pensions benefit only teachers with long careers 

covered by the same retirement system. Using withdrawal hazard rates from the CalSTRS 

actuarial valuation, I find that only 46 percent of newly-hired teachers would remain employed 

long enough to break even relative to their contributions. 

As noted above, however, 7.5 percent is not an appropriate interest rate at which to value 

pension benefits which under California law are virtually guaranteed. In Figure 2, I repeat the 

above simulation using an interest rate of 3.0 percent. This value is approximately equal to the 

average yield on U.S. Treasury securities with durations of 20 and 30 years, as measured in 

February 2018. The average duration of new accruing benefits in a public defined benefit system 

is generally around 25 years, so the average of yields on 20- and 30-year Treasuries appears 

appropriate for these purposes. 

Valuing accrued pension benefits using a risk-appropriate discount rate presents a very 

different picture of the treatment of teachers with short- and medium-length careers. While the 

details are not easily discernible in Figure 2, teachers who leave service under CalSTRS prior to 

vesting suffer small losses, as the 2.5 percent interest rate offered on contribution refunds is 

lower than 3.0 percent rate that I assume that teachers could receive without risk were they 

                                                 
2 In part the difference may be due to how final salary is calculated. Figure 1 compares accrued pension 

benefits to the annual salary at age 62; if compared to final salary as calculated for benefit determination purposes, 
the ratio would rise to 10.6 times final salary. 



12 
 

investing in longer-term Treasury bonds, which seems appropriate given the purpose of their 

contributions and the long time-frame until retirement. However, these losses are very minor as 

the differences in interest rates compound only for a few years. 

Once they vest, however, public school teachers appear to fare better under their defined 

benefit plan than they would if they relied solely upon the accumulated value of their own 

contributions. By age 62, the teacher’s 8.0 percent contribution compounded at a 3.0 percent 

annual yield would be equal to 2.3 times annual salary, while accrued pension benefits rise to 

17.4 times annual salary. Thus, at no career length do teachers appear to fail to break-even 

relative to what they could receive by investing their own contributions in safe assets outside of 

the pension plan. 

The dramatic increase in the ratio of accrued benefits to salary at age 62 in the 3.0 percent 

discount rate scenario versus the 7.5 percent case is not due to any change in nominal benefits 

received at age 62 or thereafter. Rather, it derives from a lower discount rate being applied to the 

stream of benefits received throughout retirement. For instance, using a 7.5 percent discount rate, 

the present value of the annual benefit received at age 76, roughly mid-way through retirement, 

is equal to 45 percent of the benefit received at age 62. Using a 3.0 percent discount rate, 

however, benefits at age 76 rise to 87 percent of the present value of those received at 62. It is 

the less aggressive discounting of post-retirement benefits that increases the value of accrued 

benefits as of age 62 in the low discount rate scenario. At younger ages, accrued benefits are 

increased both due to the post-retirement effect and a lower discount rate being applied from 62 

back to the age being examined. 

It is worth examining why nearly all teachers receive benefits in excess of their 

contributions when benefits are valued using a risk-appropriate discount rate. To start, teacher 
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pension benefits are funded by both employer and employee contributions. One would not 

reasonably expect employee contributions on their own to produce benefits higher than the sum 

of employer and employee contributions, even over shorter career lengths. I test this by 

increasing the teacher contribution to 16.7 percent of wages, which is the total normal cost for 

CalSTRS participants subject to the benefit rules I simulate. This increases accumulated 

contributions as of age 62 to 4.8 times annual salary. Nevertheless, even raising the employee 

contribution rate to more than double its previous level does not recreate the patterns shown in 

Figure 1. Even at a 16.7 percent employee contribution rate, teachers of all career lengths at least 

break even on their contributions. 

This leads to a second explanation for the positive treatment of teachers (and indeed all 

state and local employees) under defined benefit retirement plans. A state or local pension plan 

calculates its normal cost, and thus its contribution rates, by first projecting the nominal value of 

future benefits that will be owed to participants in retirement. Those nominal benefits are then 

discounted back to the present at the interest rate assumed to be earned on a portfolio of risky 

assets, which in the case of CalPERS is 7.5 percent. The resulting present value is expressed as a 

percentage of wages to produce the total normal cost, which is then divided on a policy basis 

between the employer and employee. This process is mathematically equivalent to setting a 

combined employer/employee contribution rate and paying a guaranteed 7.5 percent annual 

return on those contributions. While each employee is not individually granted such a guarantee, 

as they would be in a cash balance plan, employees on average are guaranteed a return on both 

their own contributions and contributions made by their employer equal to the discount rate set 

by the plan. This illustration shows why average benefits in public plans are so generous relative 
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to contributions. Of course, as discussed in prior sections, it is this rate-of-return guarantee that 

in the market valuation approach causes public pensions to be so expensive.  

Confirming Results without the Use of Market Valuation of Liabilities

It should be clear why a riskless stream of pension benefits should not be discounted as if 

it were risky, or why a stream of contributions that can receive high returns only by taking risk 

should not be assumed to receive such returns without risk. Thus, the market valuation approach 

to analyzing public pension benefits is the correct one to utilize. However, it is possible to 

generate these same results without relying on the market valuation of liabilities. Instead, I 

calculate internal rates of return for teachers of various career lengths who participate in 

CalPERS. This should show that even relatively short-career teachers receive what most 

observers would consider to be healthy annual returns on their contributions while being 

protected against investment risk. 

My first example is a teacher who begins work at age 25 and has a 10-year working 

career, after which she leaves CalSTRS for non-covered employment. She is assumed to survive 

to collect benefits at age 62 and receives those benefits plus cost of living adjustments through 

age 90. Based upon those streams of cash flows, the internal rate of return on her contributions is 

6.1 percent. Even if the IRR were calculated based on the full normal cost contribution of 16.7 

percent, her IRR would be 4.1 percent at a time when the yield on 30-year U.S. Treasury 

securities is roughly 3 percent. Assuming this teacher instead worked a 20-year career, the IRR 

on her contributions would rise to 7.2 percent. At a 25-year career, the point where many 

teachers are considered to break even, the IRR on employee contributions is 8.0 percent. For a 

teacher who works from age 25 to age 62, CalPERS would provide her with a 10.4 percent 

guaranteed annual return on her contributions. Thus, while there is an imbalance in treatment 
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between teachers of different career lengths, even short-career teachers fare better in teacher 

retirement plans than they likely would in alternative arrangements. 

Policy Implications

This paper analyzed the pension treatment of public school teachers of different career 

lengths, informed by the market valuation approach to pension system liabilities. The market 

valuation approach holds that guaranteed pension liabilities should be discounted using an 

interest rate derive from guaranteed investments. And since pension liabilities are nothing other 

than the benefits accrued by individual pension participants, it is appropriate that individual-level 

analyses also apply a risk-adjusted discount rate. Biggs and Richwine and the Congressional 

Budget Office do so in analyzing the average value of pension benefits accruing to public 

employees, and this paper applies similar methodology to benefits as they accrue over a teacher’s 

career cycle.  

Once accruing teacher benefits are analyzed using a risk-appropriate discount rate, the 

finding the short-career teachers lose money in public defined benefit plans disappears. At all 

career lengths, teachers accrue pension benefits at least equal in value to their contributions. This 

result is due both to the presence of employer contributions and the high implicit rate of return 

that a state or local government pension system pays on these contributions.  

The results of these simulations do not rebut the claim that state and local defined benefit 

pensions favor long-career over short career teachers, but they do weaken the effects of that 

claim. One concern with a backloaded benefit formula is that, even if short-career teachers do 

not lose money, weighting so much of employer compensation costs toward long-career teachers 

may represent an inefficient uses of the employer’s resources. This would appear particularly 
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true if, as appears to be the case, teacher productivity does not increase substantially after an 

initial improvement in the first five to ten years of a teacher’s career. (Rice, 2010.) While valuing 

teacher pensions using a more risk-appropriate discount rate does not eliminate the slant in 

benefits toward long-career teachers, it does appear to reduce it.  

Figure 3 illustrate the normal cost of CalPERS pension benefits by career length and 

discount rate. In all cases, employment is assumed to begin at age 25. The normal cost for a 

given career length represents the present discounted value of benefits accrued over that time 

period as a percentage of the present value of annual salaries over that same period. For each 

career length the normal cost is calculated using both a 7.5 percent and a 3.0 percent discount 

rate. Prior to vesting in year five the employer normal costs are effectively identical at zero, 

because the only payment is the refund of employee contributions and over such a short period 

the difference in present values generated by a 7.5 percent and 3.0 percent discount are small. 

Once the teachers becomes vested, however, benefits are calculated as of retirement and the 

effects of difference discount rates are more dramatic. In the 7.5 percent discount rate scenario 

future retirement benefits are heavily discounted and so the normal cost drops becomes negative, 

implying that the present value of marginal benefits earned in a given year is less than the 

employee contribution rate of 8.0 percent of salary. By 11 years of tenure the employer normal 

cost rises to zero and continues to increase along with career length.  

In the 3.0 discount rate scenario the employer normal cost increases immediately upon 

vesting, because with a lower discount rate the present value of marginal benefit accruals is 

higher than the 8.0 percent employee contribution rate. Normal costs as a percentage of 

employee wages continue to increase along with job tenure, albeit at a lower rate than under the 

7.5 percent discount rate. At 20 years of job tenure – approximately the average career length – 
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the employer normal cost using a 3.5 percent discount rate is 54 percent of employee salaries 

versus only 18 percent of pay at the higher 7.5 percent discount rate. This reflects the 

dramatically higher cost and value of defined benefit pensions using a risk-appropriate discount 

rate. However, due to the more gradual increase of normal costs by job tenure in the 3.0 percent 

discount rate scenario, backloading of pension benefits appears to be reduced. Toward the end of 

a teacher’s career the normal cost of benefits is roughly similar even using different discount 

rates, but normal costs at intermediate career lengths are substantially higher when a risk-

appropriate discount rate is used. This implies that, when the value of accruing pension benefits 

is properly calculated, short and medium career-length teachers receive benefits that rise relative 

to those of full-career teachers. 

This paper’s results, combined with the insights of the market valuation approach to 

public pension liabilities, may contain lessons for policymakers. The principal problem with 

public school teacher pensions is not that they favor long-career teachers over short-career 

teachers. The advantage paid to long-career teachers is not as large as previously thought and, in 

any event, even short- and medium-career teachers receive substantially more favorable pension 

treatment than do private sector workers. This is relevant since public schools are principally 

competing against the private sector in seeking to attract new employees to become teachers. 

Rather, the principal problem with public school teacher pensions is that they are too 

expensive and too generous. CalPERS’s total normal cost of 16.7 percent of teacher payroll at a 

7.5 percent discount rate is equivalent to approximately 48 percent of payroll at a 3.0 percent 

rate, assuming that the average duration of newly-accruing benefits is 25 years. Net of the 8.0 

percent employee contribution, this implies that California schools – and California taxpayers, 

either today or the future – are effectively contributing 40 percent of teacher pay toward 
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teachers’ retirement benefits. Similar figures are likely in other teacher retirement systems 

around the country. 

This result has one of two implications. First, once teacher pension benefits are 

accurately calculated, one might conclude that total compensation for public school teachers 

exceeds the pay those teachers would be likely to receive in private sector employment. This is 

the conclusion drawn by Richwine and Biggs (2011), and it implies that public schools are 

devoting to teacher compensation funds that might better be used for other school purposes or 

not used at all, thereby resulting in a lower cost burden on taxpayers. Alternately, one might 

assume that teachers are properly compensated but nevertheless conclude that the balance 

between teacher salaries and benefits is excessively weighted toward pensions. While public 

school teachers are likely to be more risk averse than other members of the workforce, it seems 

unlikely that on their own they would choose to invest nearly half their salaries in a riskless asset 

for retirement. Reallocating money from pensions to salaries would produce a more attractive 

mix of compensation for teachers and perhaps enable schools to better attract and maintain the 

teaching workforce they desire. Under either interpretation, public funds are being used 

wastefully. 

While accurate valuation shows that teacher pension benefits are substantially more 

generous than commonly supposed, it is not clear whether teachers value these benefits on the 

same terms. In a well-known result, Fitzpatrick (2015) shows that teachers are willing to pay 

only around 20 cents for an additional dollar of future pension benefits. However, this result 

applies only to willingness to pay for additional benefits, which may be less valuable if existing 

teacher pensions already are generous. However, Asch et al (2015) find that United States 

military members apply high “personal discount rates” even to large sums of retirement benefits. 
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If so, schools’ ability to attract and retain teachers might be enhanced if they reformed pensions 

to front-load compensation, either through employer contributions to a defined contribution plan 

where pension wealth is more transparent or by reducing the generosity of traditional defined 

benefit pension teacher pensions and dedicating the savings to increasing initial teacher salaries. 

In terms of teacher pension reform, this paper’s results indicate that reforms should work 

both to equalize treatment of teachers of differing career lengths and to reduce the broader cost 

of teacher pensions, which are out of balance with private sector retirement plans and are 

currently imposing significant budgetary burdens on some school districts. This can most 

effectively and transparently be undertaken by converting public defined benefit pensions to 

defined contribution plans similar to a well-designed 401(k), with universal participation, the use 

of low-cost target date funds, and attractive options for annuitization, particularly for the many 

public school teachers who are not currently covered by Social Security. Both cost and cross-

subsidies need to be addressed as part of teacher pension reform. 
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Figures

Table 1. Discount rates used by public sector pensions in different countries 

Country Rate 
(2012) 

Reference rate 

Australia 6.0% Expected return on government bonds over long 
term 

Canada 5%-6.5% Expected return on government bonds over long 
term, plus mark-up for risk premium 

Switzerland 3.5% Expected return on portfolio of 2/3rds stocks, 
1/3rd government bonds, minus 0.5%  

Netherlands 2.4% Public pension assets are managed under private 
sector rules. Riskless return plus ultimate forward 
rate for very long term liabilities. 

United 
Kingdom 

6.4% Expected return on investments, calculated as 
inflation rate plus approximately 3% real return 

United States 8.0% Expected return on risky assets. 

Source: Van der Wal (2014) 

Figure 1. 
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Figure 2.  
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Figure 3. 
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