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Executive Summary
By its own measures, the Connecticut State Teachers’ Retirement System has unfunded liabilities of almost $17 

billion; the system has 52 cents for every dollar needed to pay for benefits accrued by its members as of June 30, 

2018. The gap between what the system owes for accrued benefits and the assets it has on hand to pay for obliga-

tions represents more than $31,000 for each public school student in the state.

Given how the plan values pension benefits, unfunded liabilities are likely understated and do not accurately 

reflect the true investment risk and cost. This paper estimates CTRS unfunded liabilities for a range of discount 

rates. Because public employees in Connecticut have very strong protections in place for their pension benefits, 

the value of benefits are significantly higher than stated (by up to twice the value reported under the assumed 

discount rate). Unfunded liabilities may be more than three times what is stated, up to $50 billion.

To be clear, these estimates under lower discount rates are not based on investment expectations and asset man-

agement. Rather, they reflect the risk of the plan and the reality that pension promises have strong protections.

The argument for using a lower discount rate to value liabilities is independent from any assertions made about 

expectations for investment returns. It is important for policymakers and stakeholders to realize that any discus-

sion about expected investment returns is separate and distinct.

Below are some guidelines for policymakers and pension plan trustees to increase transparency and intergenera-

tional equity:

• Report unfunded liabilities under a wider range of discount rates. 

Under current Governmental Accounting Standards Board reporting requirements, CTRS reports its net 

pension liability using its current discount rate, plus the liability using discount rates that are 1 percentage 

point higher and lower than the current rate. In addition, the Second Exposure Draft of the Proposed Revi-

sion of Actuarial Standard of Practice (ASOP) No. 4 includes recommendations for pension plans to disclose 

a low-default-risk obligation measure of benefits. Pension plans in Connecticut like CTRS should, at mini-

mum, report their liabilities under a broader range of discount rates, including a risk-free rate, and disclose the 

protections and guarantees that public workers have for pension benefits. Public pension plans do not have to 

confine public reporting to GASB requirements.



• Unlink assumptions for the discount rate and investment expectations. 

Most or all defined benefit plans base the discount rate on the assumed rate of return for investments, even 

though they are not obligated to do so. Every state and even different pension plans face different circumstances 

that can affect funding differently. In some cases, a 7% or 8% assumption for investment returns may be appro-

priate. Although the current 6.9% assumed rate of return on investments for CTRS may be appropriate for the 

plan’s circumstances, interest rates in the 7% to 8% range are not appropriate for discounting future liabilities. 

• Base contribution requirements on a lower discount rate. 

Contribution requirements should be based on a rate that reflects the protections in place for workers’ pension 

benefits. They should not be based on investment returns, unless the assumed rate of return on investments is 

in line with protections in place for benefits. In Connecticut, pensions receive property right protections. The 

current 6.9% assumed discount rate remains too high. Liabilities should be discounted at a rate that is closer to 

a risk-free rate. 

• Be proactive about not pushing costs onto future taxpayers. 

Funding in K-12 education is not just an accounting exercise. It is also a reflection of our values. This notion 

can easily be applied to public pensions. When pension plans incorrectly measure the value of benefits, they 

place future taxpayers at risk of having to pay legacy costs when plans are not completely pre-funded. A previ-

ous paper by Yankee Institute showed how pension benefits are distributed unevenly across different groups of 

teachers. Our pension plans today also distribute costs unevenly across generations of taxpayers.



Introduction
According to a survey of economic experts conducted by the University of Chicago, 75% strongly agree or agree 

that pension liabilities reported by public employee retirement systems are understated. Moreover, 69% strong-

ly agree or agree that “during the next two decades some U.S. states, unless they substantially increase taxes, cut 

spending, and/or change public-sector pensions, will require a combination of severe austerity budgets, a federal 

bailout, and/or default.”1

By its own measures, CTRS has unfunded liabilities that exceed $17 billion, and the system currently has 52 cents 

for every dollar needed to pay for benefits accrued by its members as of June 30, 2018.2 This deficit reflects pen-

sions only and does not include retiree health insurance (commonly referred to as OPEB, or other post-employ-

ment benefits).3 The gap between what the system owes for accrued benefits and the assets it has on hand for pay-

ing obligations today and in the future represents more than $31,000 for each public school student in the state.4

Given how the plan values pension benefits, unfunded liabilities are likely understated and do not accurately reflect 

the true investment risk and cost of these plans. Specifically, CTRS bases a key assumption used to estimate the 

value of future benefits (the discount rate) on expectations that trustees have for investment returns. CTRS is not 

alone in this regard; nearly all other defined benefit plans do the same. Financial economists including Stanford 

University’s Joshua Rauh and American Enterprise Institute’s Andrew Biggs have argued that linking these assump-

tions fails logic. Rather, they should be treated as different assumptions. Because public employees enjoy strong 

protections for pension promises, actuaries should use a discount rate that is closer to a risk-free rate.

This paper estimates CTRS unfunded liabilities for a range of discount rates. Because public employees in Con-

necticut have very strong protections in place for their pension benefits, the value of benefits are significantly high-

er than stated (by up to twice the value reported under the current assumed discount rate). Unfunded liabilities 

may be more than three times what is currently stated.

This paper is organized as follows: an explanation of how defined benefit plans work and the role that the discount 

rate plays, followed by a discussion about debates surrounding discount rates, results from the analysis and guide-

lines for policymakers and pension plan officials.

 



Defined Benefit Plans and the Discount Rate
Most public sector employees across the country, including members of CTRS, belong to traditional defined bene-

fit plans. Traditional defined benefit plans (referred to as “DB plans” throughout) promise fixed monthly payments 

from point of eligibility payable for life. Benefits are defined as follows: 

Benefit = m * YOS * FAS * (1 + COLA)

The benefit is a function of final average salary (FAS), years of service (YOS), and an accrual factor (m). Some 

plans also provide cost-of-living adjustments (COLA) to benefits.

For example, a public school teacher who retires with 30 years of credited service, finishes with a final average sala-

ry of $80,000, and is enrolled in a DP plan that provides 2% of final average earnings for each year worked without 

any COLA is:

Annual benefit = (0.02) x (30,) x ($80,000) = $48,000

In practice, this retired teacher would receive monthly payments worth $4,000, or higher with COLA.

Pension benefits to be paid decades later are earned for service performed by teachers today, and the costs to pre-

fund future payments are operational costs today. Benefits under DB plans are not tied directly to contributions. 

For this reason, pension benefits accrued under DB plans are pre-funded (at least in theory). Both workers and 

employers make periodic contributions to the plan over time. 

Required contributions = employee contributions + employer contributions

Actuaries periodically estimate required contributions for a pension plan and must employ various assumptions 

for determining the level of benefits that the employer and employee funds.5 If these assumptions are off target, or 

if contribution levels fall short of actuarial requirements, then the plan accrues a deficit over time.6 Subsequently, 

future contribution requirements may increase or decrease.

Even though DB plans are designed to be pre-funded, the CTRS plan has accrued substantial unfunded liabili-

ties over time (Figure 1). In fiscal year 2000, the plan was 83.6% funded and accrued about $5,800 per student in 

unfunded liabilities. According to the most recent actuarial valuation report (as of June 30, 2018), the plan’s funded 

ratio has decreased to 51.7% and unfunded liabilities now exceed $31,000 per student.

 



As discussed below, the funding story is worse.

Funds from contributions are invested and accrue interest. By the time a worker retires, total funds for the worker 

(contributions plus investment earnings) should be sufficient to cover the costs of the stream of payments for his 

or her post-employment life.7 Assumptions about investment expectations are key factors for actuarial valuations. 

Another key factor is the assumption used to discount future liabilities to present value. These key concepts are 

discussed next. 

The Discount Rate and Rate of Return on Investments
Two important assumptions for predicting the level of contributions necessary to fund a DB plan are the rate of 

return on investments (or interest rate) and the discount rate. While these terms are often used interchangeably 

in debates about the discount rate, they are distinct. The assumed rate of return is simply the expected return from 

an investment. The discount rate is used to determine how much one dollar in the future is worth today and is im-

Figure 1: Connecticut Teachers' Retirement System funding
CTRS system funded ratios as percent and unfunded liabilities per student, �scal years 2000-2018 ($ adjusted for in�ation)

Source: Author’s calculations based on data from CTRS actuarial valuation reports, U.S. Bureau of Labor Statistics, and the National 
Center for Education Statistics, U.S. Department of Education. 
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portant for estimating the present value of future benefits. In DB plans, assumptions for these two rates are usually 

the same. That is, DB plans typically base assumptions for the discount rate for estimating the plan’s liabilities on 

investment expectations.

From fiscal year 1987 until fiscal year 2016, CTRS’s assumed rate of return was 8.5%. Subsequent the June 30, 

2014, valuation, the board of trustees adopted a lower assumption for the rate of return of 8.0%.8 In 2016, the State 

Employees Retirement Commission voted unanimously to reduce the expected rate of return on the pension fund’s 

investments even further, from 8.0% to 6.9%.9 The discount rate for valuing future liabilities is set to the assumed 

rate of return for investments and is also currently 6.9%.

Implications for Equity
Assumptions for the rate of return on investments and the discount rate have important implications for funding 

the pension plan. If investment returns fall below expectations, the gap between expected benefits and assets on 

hand to pay for benefits widens and future contribution requirements increase. But even if plans meet their invest-

ment marks, plans can (and often do) accrue debt if they underestimate the true cost of pension benefits (as would 

happen if the assumed discount rate is too high).

Pension benefits paid in the future are earned for service performed by workers today and represent operational 

costs today. An important public choice question that policymakers must weigh is whether taxpayers today should 

pay for the full cost of pension benefits accrued for services rendered today, or whether it’s appropriate to shift any 

portion of these costs onto future taxpayers. Thus, cost valuation in pension finance reflects the value of equity.

Any cost for benefits that aren’t paid by taxpayers when those benefits are earned, whether due to underestimating 

liability cash flows or not meeting investment expectations, shift to future taxpayers.10 Thus, assumptions for the 

discount rate have important implications for equity as well. As Biggs and Smetters note, an important policy goal 

is that “each generation of taxpayers should fully fund the benefits accruing to public employees at that time, rather 

than shifting those costs to future generations.”11 This type of equity is what GASB refers to as “interperiod equity.” 

Some economists refer to it as “intergenerational equity.” It is the idea that “taxpayers of today pay for the services 

that they receive and the burden of payment for services today is not shifted to taxpayers of the future.”12

At the heart of achieving interperiod equity or intergenerational equity is the important question of whether the 

current discount rate (currently 6.9%) truly reflects the cost of the CTRS pension plan. 

Pension benefits for public workers represent fixed promises payable for life. The important aspect about these 

plans that must be recognized is that pension benefits have, to varying degrees, protections.13 While public employ-

ers have an obligation to pay for benefits in full, there are typically no requirements for states and municipalities to 

fund pension plans in a particular manner or for the costs of providing pension benefits to be valued in a particu-

lar manner.  



Correct valuation of the plan’s liabilities is of utmost importance for adequately funding the plan. Thus, they must 

get assumptions about the discount rate right. The increased accumulation of unfunded liabilities over the last sev-

eral decades for many public pension plans suggests that at least one of these assumptions hasve been off target.

Because of the strong protections in place for pension benefits, financial economists argue that future benefits 

should be valued using a discount rate that is closer to risk free. There are at least two ways to get the discount 

rate assumption right: continue to base future liabilities on investment expectations and lower the assumed rate of 

return, or treat the two assumptions independently and lower the discount rate while maintaining current expecta-

tions for investment returns.

The Discount Rate Debate
The assumed discount rate is an integral factor in determining contribution requirements for funding the pension 

plan. Vigorous debate abounds around which discount rate public pension plans should use. Some people argue 

that the appropriate discount rate is a function of asset management while others argue that the discount rate 

should instead be viewed as a function of liabilities rather than assets.

The discount rate as a function of assets
Debates about the discount rate are often framed as debates about what expectations plan trustees should set about 

investment returns. Generally, achieving a higher rate of return requires taking on greater investment risk. With 

lower expectations for investment returns, funds may be directed toward lower-risk investments. Over the last 

decade, public employee pension plans have been taking on more risk.14 A recent paper from the Federal Reserve 

Bank of Boston attributed about one-third of funds’ total risk to low interest rates and underfunding.15 

As stated, the assumed rate of return for the CTRS plan since 1987 was 8.5%. This assumption made sense in the 

1980s and early 1990s because the yield on safe securities (such as a 30-year Treasury bond) was about the same 

level. Hitting the expected return did not require fund managers to forecast a return on riskier assets.

Figure 2 displays the historical yield on 30-year Treasury notes (blue line). The red line displays the assumed rate of 

return on pension investments for CTRS. In 1990, the yield on 30-year Treasury bonds was about 8% to 9%. There 

was little to no gap between the yield on this investment and the expected rate of return. Thus, pension funds could 

be invested in a low-risk instrument and safely meet the plan’s expectation.

Over the next 25-plus years, the gap between the assumed rate of return and the yield on this Treasury bond grew 

dramatically, with the Treasury bond declining to below 2%. This gap represents the risk that the pension system 

must take on with investments to have any chance of achieving its expected return. 



The discount rate as a function of liabilities
Financial economists frame the debate as how pension plans should view liabilities rather than as a function of 

assets. They argue that current accounting for pension plans falls short in capturing the full value of liabilities, 

consequently leading to underfunding. Biggs and Smetters (2013) observe a fundamental misunderstanding about 

financial economists’ arguments in debates about the discount rate. 

“…many believe that when economists argue that public pensions should not discount their liabilities at the 8% interest 

rate that pensions assume for their investments, they are claiming that actual investment returns will be lower than 8%. 

Similarly, some believe that because economists advocate using lower discount rates to value pension liabilities, they are 

arguing that public pensions should hold only low-risk investments in their portfolios. Neither belief is correct.”16
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In 2014 and 2015, GASB implemented new accounting standards that govern public disclosures on state and local 

retirement systems. Joshua Rauh, a financial economist at Stanford University, notes:

“… these standards still preserved the basic flaw in governmental pension accounting: the fallacy that liabilities can 

be measured by choosing an expected return on plan assets. This procedure uses as inputs the forecasts of investment 

returns on fundamentally risky assets and ignores the risk necessary to target hoped-for returns.”17

This arrangement results in a disconnect between the true cost of benefits and how those costs are valuated and 

reported. Current accounting does not reflect the reality of the promises and creates a significant measurement 

problem in which state and municipal governments are making promises about pension benefits without properly 

calculating the cost.

Misunderstanding about the discount rate question stems from DB plans using the assumption for one (the rate of 

return on investments) as the basis for the other (the discount rate). These assumptions should be treated separate-

ly. Truong Bui and Anthony Randazzo use mortgage rates as an analogy to explain how valuing assets and liabili-

ties are separate:

“… the price of a mortgage (the interest rate) isn’t primarily based on how much the home’s value will appreciate over 

time but is relative to the borrower’s credit worthiness. The value of the asset (the home) and the liability (the risk of 

failure to repay) are separate.”18

Just as the value of a home isn’t the main factor in pricing a mortgage, the expected return on investing pension 

assets shouldn’t be the main factor in pricing pension promises. The key factor should be risk and what protections 

are in place for workers who receive pension benefits. Assumptions for the investment returns and for valuing 

liabilities should be treated as separate and distinct assumptions.

Methods and Results
This paper estimates the liabilities for CTRS, using accounting methods employed by Novy-Marx and Rauh (2008), 

under a range of alternative discount rates.19 The analysis generates estimates by employing the following equation: 

L’=LCTRS*((1+rCTRS)/(1+r’))15

where L’ represents the new estimate for the plan’s liabilities, L-CTRS represents the liabilities as reported in the 

latest CTRS actuarial valuation, r-CTRS is the plan’s assumed discount rate (6.9%), and r’ is the adjusted discount 

rate. Following Novy-Marx and Rauh, the present analysis estimates liabilities over a 15-year horizon. This ap-

proach provides conservative estimates.20  



Which discount rate should be used? Unreasonably high discount rates artificially depress the expected costs of the 

pension plan and contribute to underfunding. Many financial experts would agree that 8.5% and 8.0% discount 

rates are unreasonably high in today’s financial environment. The current 6.9% assumption is still unreasonably 

high for valuing liabilities because pension benefits have strong protections against diminishing them for retirees 

and current workers. Amy Monahan notes that courts in some states, including Connecticut, “have ruled that 

public pension plans create protectable property interests.”21 Because benefits under these plans receive such strong 

protections, financial economists argue that the discount rate used for valuing liabilities should be lower and closer 

to a risk-free rate. 

This argument for using a lower discount rate to value liabilities is independent from any assertions made about any 

expectations for investment returns. It is important for policymakers and stakeholders to realize that any discussion 

about expected investment returns is a separate and distinct discussion.

Figure 3 displays the value of pension promises under discount rates that range from 2% to 8%. The blue bar shows 

estimated liabilities as reported by CTRS.  

Figure 3: Estimated cost of pension promises for CTRS under different dis-
count rates, FY 2018 ($ in Billions)

Source: Author’s estimates; CTRS data retrieved from Cavanaugh Macdonald Consulting, LLC, “Connecticut State Teachers’ 
Retirement System Actuarial Valuation as of June 30, 2018, (Revised as of June 18, 2019),” https://portal.ct.gov/-/media/TRB/-
Content/StatisticsResearch/SR_ACTVAL18.pdf?la=en.
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Based on the current assumed discount rate of 6.9% for CTRS, the estimated value of pension promises (actuarial-

ly accrued liabilities) is $34.7 billion. A previous actuarial valuation report for fiscal year 2019 reported the plan’s 

funding under the previously assumed 8.0% rate of return. Pension liabilities under the previous rate were $31.1 

billion. Lowering the assumed rate to 6.9% revealed an additional $3.6 billion in pension promises not previously 

reported, implying an additional $3.6 billion in unfunded liabilities.

While 6.9% may be an appropriate assumption for expected investment returns, economists argue this rate is still 

unreasonably high for valuing liabilities because pension benefits are guaranteed and enjoy strong protections 

against diminishing them. If intergenerational equity is a something that Connecticut citizens value, then CTRS 

should also consider separately lowering the assumption used to value the plan’s liabilities.

Let’s consider pension promises under a low-risk rate. The yield from a 30-year Treasury bond represents a very 

low-risk instrument. During 2019, the yield from a 30-year bond fluctuated between 2% and 3%.22 Estimated 

pension liabilities based on a 2% to 3% discount rate are about $60 billion to $70 billion, more than twice what is 

currently stated. 

 

The gap between what the system has on hand and what it owes is greater than what’s reported. Figure 4 displays 

unfunded liabilities and funded ratios over a range of discount rates. 

Under the current assumed rate of return of 6.9%, estimated unfunded liabilities for the CTRS plan for fiscal 

2019 were $16.76 billion. Estimated unfunded liabilities based on a 2% to 3% discount rate are approximately 

$40 billion to $50 billion, or up to three times of what is currently stated.

The gap between unfunded liabilities under a 3% discount rate and the stated cost for fiscal year 2019 is $26 billion. 

This gap will grow if interest rates continue to decline and pension systems do not change funding practices.

Financial economists often argue that stated unfunded liabilities are underestimated. Under current contribu-

tion levels, the pension plan is not being fully funded even while contribution rates have been climbing. Over 

the past decade alone, contribution rates for the state to fund CTRS increased from 15.2% in fiscal year 2008 

to 27.8% in fiscal year 2018.23 Connecticut taxpayers should expect contribution requirements to continue to 

increase in the future. 

 



Policy Options and Recommendations
States with large unfunded pension liabilities like Connecticut are in a bind. Their funding situations are likely 

much worse than stated. This paper estimates unfunded liabilities for CTRS under different discount rates and ar-

gues that under current contribution levels, CTRS is not being fully funded. Connecticut taxpayers should expect 

contribution requirements to continue to increase in the future.

To address funding challenges, pension systems should use accounting that reflects the reality of retirement prom-

ises. In Connecticut, pension promises are a protectable property right (Monahan, 2010). For this reason, financial 

economists argue that benefits should be valued using discount rates close to a risk-free rate. Currently, liabilities 

for Connecticut public school teachers are understated. 

Figure 4: Unfunded actuarial liabilities and funded ratio (as a percent) for 
CTRS under different discount rates, FY 2018

Source: Author’s estimates; CTRS data retrieved from Cavanaugh Macdonald Consulting, LLC, “Connecticut State Teachers’ 
Retirement System Actuarial Valuation as of June 30, 2018, (Revised as of June 18, 2019),” https://portal.ct.gov/-/media/TRB/-
Content/StatisticsResearch/SR_ACTVAL18.pdf?la=en.
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Connecticut public officials should be commended for taking a necessary step of lowering assumptions for the 

discount rate and rate of return on investments from 8% to 6.9%. Decisions to lower the assumed discount rate are 

very difficult because they reveal a bigger funding problem, but they are needed. This move serves to reveal, at least 

partially, the true magnitude of the funding problem. This reduction in the assumed discount rate uncovered $3.6 

billion in pension debt. This change does not go far enough, however, and likely significantly more debt is hidden 

given the strong protections that the plan enjoys.

Below are some guidelines for policymakers and pension plan trustees to increase transparency and intergenera-

tional equity:

• Report unfunded liabilities under a wider range of discount rates. 

Under current GASB reporting requirements, CTRS reports its net pension liability using its current discount 

rate, plus the liability using discount rates that are 1 percentage point higher and lower than the current rate.24 

In addition, the Second Exposure Draft of the Proposed Revision of Actuarial Standard of Practice (ASOP) No. 

4 includes recommendations for pension plans to disclose a low-default-risk obligation measure of benefits.25 

Pension plans in Connecticut like CTRS should, at minimum, report their liabilities under a broader range of 

discount rates, including a risk-free rate, and disclose the protections and guarantees that public workers have 

for pension benefits. Public pension plans do not have to confine public reporting to GASB requirements. 

• Unlink assumptions for the discount rate and investment expectations. 

Most or all DB plans base the discount rate on the assumed rate of return for investments, even though they 

are not obligated to do so. Every state and even different pension plans face different circumstances that can 

affect funding differently. In some cases, a 7% or 8% assumption for investment returns may be appropriate. 

Although the current 6.9% assumed rate of return on investments for CTRS may be appropriate for the plan’s 

circumstances, interest rates around the 7% to 8% range are not appropriate for discounting future liabilities.  

• Base contribution requirements on a lower discount rate. 

Contribution requirements should be based on a rate that reflects protections in place for workers’ pension 

benefits. They should not be based on investment returns, unless the assumed rate of return on investments is 

in line with protections in place for benefits. In Connecticut, pensions receive property right protections. The 

current 6.9% assumed discount rate remains too high. Liabilities should be discounted at a rate that is closer to 

a risk-free rate. 

• Be proactive about not pushing costs onto future taxpayers. 

In a paper I co-authored with James Shuls, we argue that funding in K-12 education is not just an account-

ing exercise.26 It is also a reflection of our values. This notion can easily be applied to public pensions. When 

pension plans incorrectly measure the value of benefits, they place future taxpayers at risk of having to pay 

for legacy costs because funds are not completely pre-funded. A previous paper by Yankee Institute showed 



how pension benefits are distributed unevenly across different groups of teachers. Our pension plans today 

also distribute costs unevenly across generations of taxpayers.

 

Currently stated unfunded liabilities for CTRS are substantial. This situation places future taxpayers at risk for 

paying pension costs they did not create. Connecticut taxpayers concerned with intergenerational equity should 

consider options to pay down debt today. Otherwise, costs will increasingly be pushed onto future generations. 

Unfortunately, most options available to public officials for paying down CTRS unfunded liabilities are not appeal-

ing and include:

• Raising taxes to pay for benefits

• Raising contributions for workers

• Cutting spending for other services

• Restructuring benefits

• Taking on debt to pay for debt

• Finding sources of revenue

• Continuing “business as usual” (do nothing)

One policy option suggested in a previous paper for the Yankee Institute is expanding educational choice, such as 

the introduction of an education savings account program for K-12 schools. Currently 65 private school choice 

programs operate in 29 states.27 In virtually every program, the value of scholarships is set at a fraction of the 

per-student cost to educate the same students in the public K-12 system.28 The difference represents savings in 

some form for taxpayers, and at least a portion of these savings could be directed to paying down pension debt.

To be clear, no single policy will solve a state’s problems with pension debt. More than one option will likely be 

needed to pay down CTRS’s pension debt. 

Measuring pension liabilities in a way that’s consistent with financial logic and private sector practice would be a 

good first step toward addressing any pension plan’s funding problems. Once the true magnitude of the problem is 

revealed, Connecticut’s public officials can get down to the business of fixing its pension systems so they serve all 

Connecticut workers and taxpayers more equitably.
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