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executive summary 

School districts typically offer teachers a defined benefit (DB) 
pension as part of their compensation. The evidence in this 
paper shows that DB pension retirement benefits continue 
to work for both employers and employees. That is, there are 
good reasons to keep them in place. 
 
DB pensions give employers an effective recruitment and 
retention tool, due to the way these benefits reward longevity 
with an employer. The evidence in this report specifically 
shows that: 

• DB pensions create meaningful incentives for effective 
teachers to stay. DB pensions defer part of an employee’s 
compensation into the future. The longer a teacher stays 
in their job, the larger the annual retirement benefits they 
earn becomes. This deferred compensation is an economic 
incentive for teachers to stay in their jobs. Schools then 
get the benefit of more experienced and more productive 
teachers. 

DB pensions also offer teachers a real path to retirement 
security. There are several key aspects of DB pensions that 
help teachers to accomplish this: 

• DB pensions encourage saving for retirement. In 
particular, DB pensions help all teachers overcome known 

obstacles to saving for retirement such as putting off 
saving and saving too little. Every teacher is automatically 
eligible for benefits, if they meet certain criteria.

• DB pensions boost retirement incomes among lower-
income and middle-income teachers. Automatic 
participation in a DB means that highly unequal tax 
incentives for retirement savings have only a limited 
impact on teachers’ retirement savings. The data shows 
that income inequality is less for retirees with DB benefits 
than for those without DB benefits. 

• DB pensions deliver benefits more efficiently than defined 
contribution (DC) retirement accounts. Each dollar saved 
in a DB pension provides more retirement income than 
money invested in an individual savings plan because of 
lower costs and fewer risks. DB pension benefits thus 
afford teachers a higher standard of living in retirement 
than would be the case for the same amount of savings in 
a DC account. 

The public realizes the value that DB pensions offer to 
employers and employees as they overwhelmingly support 
these benefits for public sector employees. Continuing to offer 
DB pensions as a key component of teacher compensation is 
thus good policy. 
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School districts typically offer teachers a defined benefit (DB) 
pension as part of their compensation. As the United States 
retirement system has changed over time, with many private 
sector industries moving away from offering DB pensions, 
some have called for a reevaluation of the efficiency of such 
retirement benefits in school systems. The evidence in this 
paper shows that DB pension retirement benefits continue to 
work for both employers and employees. 

DB pensions give employers an effective recruitment and 
retention tool, due to the way these benefits reward longevity 
with an employer. Specifically, DB pensions defer part of an 
employee’s compensation into the future. The longer a teacher 
stays in their job, the larger the annual retirement benefits 
they earn becomes, relative to their salary. This deferred 
compensation means that there is an economic incentive for 
teachers to stay in their jobs. Schools then get the benefit of 
more productive teachers, as they become better at their jobs 
with more experience. This has become especially important 
as wages have eroded more among more experienced teachers 
than among less experienced ones,1 which makes it harder for 
schools to hold onto experienced teachers to begin with. 

At the same time, DB pensions offer employees a real path to 
retirement security. DB pensions help all teachers overcome 
known obstacles to saving for retirement. Every teacher is 
automatically eligible for benefits, if they meet certain criteria. 
DB pensions thus overcome known behavioral obstacles 
to saving, such as participant inertia. Similarly, automatic 
participation means that highly unequal tax incentives have 
only a limited impact on savings. Lower-income teachers 
likely save more for retirement with a DB pension than 
in a retirement savings account like a 401(k) plan. Low-
income and middle-income teachers end up with more 
secure retirements in DB pensions because these pensions 
can overcome well-known and widespread obstacles to more 
savings for retirement.  

DB pensions also deliver benefits to employers and employees 
more efficiently than other retirement plans, most notably 
defined contribution (DC) retirement accounts. Each dollar 

introduction

saved in a DB pension provides more retirement income than 
money invested in an individual savings plan, for two major 
reasons: lower costs and fewer risks. First, DB pensions pool 
large amounts of money and invest those amounts over long 
periods of time. They thus operate with low costs due to the 
size of the funds, meaning more money goes to investments 
that eventually generate retirement income instead of fees. 
Second, DB pensions invest money for long periods of time. 
They can continuously invest in broadly diversified assets that 
have greater risk in the short term, but often deliver higher 
earnings over the long term, for instance, in the stock market. 
Otherwise, to avoid possible losses that couldn’t be made up 
before they need the money, individual teachers would need to 
withdraw from the stock market as they near retirement and 
forego potential earnings and additional retirement income. 

Furthermore, DB pensions pay benefits as lifetime streams of 
income, so that retired teachers will not run out of money in 
retirement. This means that individual teachers do not have 
to scrimp during their earlier retirement years to prepare 
for the—costly—eventuality of living a very long life and 
running out of money. The pension enables teachers to enjoy 
higher retirement incomes because a DB pension fund can 
plan around the average lifetime of teachers, rather than an 
individual teacher’s maximum possible lifetime. Thus, teachers 
can expect to receive higher retirement benefits for each dollar 
invested in a DB pension than in a DC retirement savings plan.

The rest of this report is organized as follows. Section II 
briefly describes the functions of DB pensions and retirement 
savings accounts from an employers’ perspective. This section 
includes some simulations to illustrate the benefits of DB 
pensions for employers, discusses the results and backs up the 
results with the relevant evidence from the literature. Section 
III then discusses the benefits from DB pensions for teachers, 
specifically arising from more savings and greater efficiency, 
using some summary data, illustrative calculations and a review 
of the relevant literature. Section IV briefly demonstrates that 
the public understands the value of DB pensions for employers 
and employees. Finally, section V addresses potential criticisms 
of DB pensions and concludes. 
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the significance of retirement 
benefits for employers

Retirement benefits are part of teachers’ compensation. 
In large part, schools offer those benefits to achieve labor 
management goals, such as recruiting and retaining the best 
people for the job. Having good teachers in schools is a critical 
component to ensure student success. Teacher retirement 
benefits are typically DB pensions. Alternatively, employees 
could receive retirement plans in the form of retirement 
savings accounts, so-called defined contribution (DC) plans.2 
This section briefly discusses the typical benefit designs and 
the implications for labor management under DB pensions 
and DC plans.3

Retirement Plan Designs and Annual Benefits

Before going into why DB pensions work for schools as a 
critical labor management tool, it is first important to see how 
DB pensions actually work. The typical teacher retirement 
benefit comes in the form of a DB pension.4 Teachers receive 
lifetime benefits upon retirement, based on years of service, 
age, and their earnings at the end of their teaching careers. 
They often have to work for at least five or more years before 
becoming vested, i.e. before they earn any claim to lifetime 
retirement benefits.5 Regardless, they are entitled to their own 
contributions to the plan, if applicable. Since DB pension 
benefits are tied to teachers’ earnings and because teachers, 
similar to other professionals, have to wait a little while before 
they fully qualify for benefits, retirement benefits make up a 
smaller share of total compensation earlier in teachers’ careers 
than in later years.6

At the other end of teachers’ careers, DB pensions allow an 
employer to encourage teachers to stay at a particular job 
longer, but then to retire at an age that is more predictable to 
the employer (and the teacher) than under DC pensions. One 
way that DB pensions influence retirement age, making it 
more predictable, is that they frequently offer early retirement 
incentives. Teachers, who leave around the early retirement age, 
a few years before the normal retirement age, will generally get 
a bump in their lifetime retirement benefits. Although their 
annual benefits are lower than if they had waited to retire at 

the normal retirement age, they often receive benefits for a 
longer retirement than somebody who does not retire early. 
The annual benefit reduction is smaller—over a teacher’s 
lifetime—than the additional benefits received during those 
extra years of retirement. Yet, before the early retirement age, 
teachers earn an extra bump in retirement benefits for each 
year of service. This encourages them to keep working until at 
least the early retirement age. This bump, though, disappears 
after the early retirement age. To be clear, teachers do not lose 
pension benefits if they choose not to retire early, they just earn 
smaller additional lifetime benefits after the early retirement 
age than before.7 The result is that teachers often maximize 
their lifetime benefits if they retire at the early retirement 
age, but end up with the highest annual benefit at the normal 
retirement age. Assuming that teachers care about the total 
amount of money they will receive, there is an incentive for 
them to retire early. 

DC retirement accounts constitute an alternative retirement 
benefit, which sometimes exist as an add-on for teachers, but 
are rare as primary retirement benefits. With DC plans in 
the public sector, employees and employers contribute a fixed 
percentage of earnings each year to a DC plan. Employees 
also often have to wait until they fully qualify for all employer 
contributions into a DC plan, although that time period tends 
to be shorter than in a typical DB pension. Moreover, DC plans 
typically do not offer normal retirement ages or retirement 
incentives tied to a specific early retirement age. Teachers by 
and large receive a flat share of their salary contributed to the 
plan as retirement benefits, once they are fully qualified, or 
vested, for all of their benefits. Put differently, teachers receive 
more compensation with a DC plan earlier in their careers and 
they receive less compensation later in their careers than under 
a DB pension. 

Figure 1 shows illustrative examples of the annual benefit 
earned by a typical teacher under a DB pension and a DC 
account.8 The x-axis shows the teacher's age and the y-axis 
shows the annual amount of retirement benefits relative to a 
teacher’s salary that she earns with a DB pension and a DC 
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plan.9 Teachers earn an increasing amount of retirement 
benefits relative to their salaries until they become eligible for 
early retirement, in this example, after 35 years of service. This 
example assumes that a teacher works for 35 years until age 58 
and that she earns 1.5 percent of her final salary each year as a 
retirement benefit. With a final salary of $60,000, for instance, 
she would then receive an annual DB pension of $31,500, 
which is equal to 35 times 1.5 percent times $60,000. She will 
receive this annual retirement benefit until she dies. 

In this example, teachers can still earn additional retirement 
benefits, if they decide to work past the early retirement age, 
but the additional annual benefit is, by design, less right after 
the early retirement age than before this age.

Figure 1 also shows how much a teacher would receive in 
retirement benefits as a share of their salary in each year of 
service with a DC plan. The example assumes that teachers 
have to wait for five years until they are fully qualified or, in 
pension terms, vested for their benefits. They qualify for an 
additional one-fifth of their benefits in the first five years, so 
that they receive the full benefit after five years of teaching. 
The example further assumes that the total contributions 
under the DC plan are the same as for the DB pension. The 
example also implicitly assumes that DC plan participants 
realize the average rate of return every single year. In other 
words, employers and teachers do not save more money under 
either retirement benefit option in this example.  

Figure 1: Annual wealth changes for teacher entering in 2017 relative to earnings, 
under DB pension and DC plan, constant normal cost

23 25 30 35 40 45 50 55 60 65

DB with early retirement DC plan 

Sh
ar

e 
of

 p
ay

ro
ll

Age

0%

5%

10%

15%

20%

25%

2.3%

0.0%

22.5%

11.5%

5.3%

6.4%
7.4%

8.6%

10.2%

Notes: All figures are in percent of payroll. See appendix for descriptions of the calculations. 



Win-Win: Pensions Efficiently Serve American Schools and Teachers       5 

Retirement Plans From A 
Labor Management Perspective

Because DB pensions offer larger benefits later in a teacher’s 
career than earlier, these retirement benefits offer teachers an 
incentive to stay in their jobs. DB pensions thus serve as a 
crucial retention tool.10 The direct implication for employers 
is that DB pension plans reduce employee turnover for all 
employees, not just teachers.11

Lower turnover among teachers then translates into, on 
average, more effective teachers. The literature finds that 
teachers with just a few years of experience perform much 
worse than more experienced teachers.12 Less experienced 
teachers quickly learn on the job, so that they reach close 
to their full impact in about ten years of teaching. Recent 
research even suggests that teachers continue to improve in 
their effectiveness throughout their careers.13 Put differently, 
the effectiveness of teachers throughout their careers follows 
the path of other professionals. They continuously translate 
experience into more effective teaching, with the effect being 
more pronounced early in one’s career than later. Employers 
looking for the best outcomes for their students thus should 
want to keep dedicated and effective teachers in their jobs 
as long as possible. DB pensions are a well-worn labor 
management tool to achieve exactly this outcome. They provide 
substantially lower turnover among teachers, keeping them in 
their jobs much longer than more immediate benefits, such as 
DC plans, do.14 Even with growing turnover in teachers’ early 
years in the classroom, sizeable percentages of teachers remain 
in their profession for periods spanning decades.15

This doesn’t mean that DB pensions have all of the advantages. 
Compensation shifts to earlier years in teachers’ careers 
with DC plans as compared to DB pensions. This increase 
in initial compensation would allow schools to attract more 
effective teachers at the outset. A substantial part of the 
available literature suggests that, as one would expect, teacher 
effectiveness increases with teacher pay.16

A wholesale switch from a DB pension to a DC plan, as the 
primary teacher retirement plan, will have two competing 
effects. It will lower average teacher effectiveness, because 
it increases turnover, leading a larger number of more 
experienced—and thus more effective—teachers to be 
replaced with a greater number of less experienced and less 

effective teachers. Offsetting this effect, though, is an increase 
in initial compensation, which allows schools to attract more 
effective people into the teaching profession. The net effect of 
these two factors is a priori unclear. 

A simple simulation model, based on the existing literature, 
can help answer which of these factors —turnover or 
initial pay—will dominate. Table 1 shows the result of the 
simulations. With the input assumptions in Table A1, the 
chance that average teacher effectiveness will increase is only 
33.8 percent. There is an almost 2-in-3 chance that average 
teacher effectiveness will be lower under a DC plan than with 
a DB pension. On average, teacher effectiveness is 2.5 percent 
lower with a DC plan than with DB pensions (Table 1).

Table 1 also shows several possible alternative scenarios to 
highlight the limited room for improvement. The first scenario 
assumes that teacher effectiveness is well above average, in fact, 
50 percent higher than the average in the baseline scenario. 
The chance of improving teacher effectiveness increases to 
41.7 percent and the average effectiveness decline is lower 
with 1.3 percent instead of 2.5 (Table 1). That is, even if 
schools manage to attract extraordinarily effective teachers 
after a switch to a DC plan, they still are more likely to see 
average effectiveness decline than increase, relative to a DB 
pension. Average effectiveness increases, even if initial teacher 
effectiveness goes up, because more experienced teachers 
become more likely to leave after the switch to a DC plan. 

In the second alternative scenario—Alternative 2—the 
simulations assume that the initial teacher effectiveness does 
not go up with the switch to a DC plan. Now, there is only a 
20.3 percent chance that average teacher effectiveness increases 
with an average decline in effectiveness of 3.9 percent, relative 
to where teacher effectiveness would have been with a DB 
pension. 

Scenarios 3 and 4 show what would happen if turnover 
increases more than expected or, alternatively, if it does 
not increase after the switch to a DC plan. The chance 
that teacher effectiveness goes up exceeds 50 percent only 
without a turnover change. This is an unlikely outcome, as 
the literature has repeatedly demonstrated that DB plans 
increase retention—most recently for teacher plans that offer 
choices of retirement benefits.17 Furthermore, a stated goal of 
switching to a DC plan is to raise turnover among teachers. 
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Probability of 
improvement 

relative to DB plan

Average 
change

Change at 25th 
percentile

Change at 75th 
percentile

Baseline: random turnover and effectiveness 
changes, phased vesting 33.8 -2.5 -5.9 1.4

Alternative 1: random turnover; random, high 
effectiveness, phased vesting 41.7 -1.3 -5.1 2.5

Alternative 2: random turnover; no effective-
ness change; phased vesting 20.3 -3.9 -7.6 -0.7

Alternative 3: random, high turnover; random 
effectiveness change; phased vesting 23.9 -5.5 -11.1 -0.4

Alternative 4: no turnover change; random ef-
fectiveness; phased vesting 84.2 1.8 0.6 3.0

Table 1: Simulation results for teacher effectiveness differences under DC plans 
compared with DB pensions 

Notes: All figures are in percentages. Changes are relative changes. Based on 1,000 iterations of simulation model described in the 
appendix. 

The bottom line is that DB pensions then do exactly what they 
are supposed to do for schools. They help retain committed 
teachers for long periods of time, so that schools and students 
can benefit from teachers’ increasing effectiveness. Using DC 
plans as the primary retirement plan will increase turnover, 
lower the pool of experienced and effective teachers and thus 
reduce the average teacher effectiveness. 

The simulations likely overstate any possible benefits of 
DC plans as teacher retirement plans.18 The simulations, 
for instance, understate the costs associated with DC plans 
compared to DB pensions, overstate the impact of retirement 
benefits on teacher effectiveness and ignore transition costs 
from DB pensions to DC plans, leave aside continued teacher 
improvements after the first decade and leave aside the costs 
associated with higher turnover.

The five scenarios in Table 1 hold several important lessons. 
First, shifting compensation to earlier years holds a very small 
promise of overall improvements in teachers’ effectiveness. 
The chance that average effectiveness will fall after the 
switch to a DC plan is substantially greater than the chance 
that it will increase. The reason for this is both the limited 
size of the impact of higher pay on teacher effectiveness and 
the uncertainty surrounding this effect. Second, shifting 
compensation earlier in teachers’ careers could have a positive 
effect if schools could keep turnover from increasing. But, 
teacher turnover is a variable that schools can influence only 
with an effective retention tool, such as deferred compensation 
through DB pensions. Put differently, turnover will almost 
certainly increase and thus offset any possible increases in 
teacher effectiveness from attracting more effective teachers 
into the profession. 
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the importance of retirement 
benefits for teachers

DB pensions can help teachers prepare for a decent standard 
of living in retirement19 and they can do so more effectively 
than DC plans can. This is crucial, as Americans generally 
face a growing retirement crisis. More and more households 
are unprepared for retirement and will have to make 
substantial cuts in their standard of living once they retire. The 
National Retirement Risk Index (NRRI) from the Center 
for Retirement Research at Boston College (CRR) is one 
measure of how well working-age Americans are prepared for 
retirement. The NRRI offers reliable comparisons over time, 
is based on very detailed wealth and income calculations for 
each household, and generally errs on the side of overstating 
retirement preparedness when making methodological 
decisions. It assumes, for instance, that households will convert 
all of their savings, including the equity in their houses, into 
retirement income when they retire. This likely substantially 
overstates people’s actual retirement readiness as most people 
will not convert their savings into lifetime streams and thus 
have to plan on their own for the eventuality of running out of 
money in retirement.

The NRRI shows that the share of working-age adults that 
are unprepared for retirement has grown over time. While 31 
percent of households in 1983 could expect to make cuts in 
their standard of living in retirement, that share had grown to 
52 percent by 2013, the last year for which data are available.20 

The most recent estimates in the NRRI, based on data from 
2013, are below those of other researchers. A report by the 
National Institute on Retirement Security (NIRS), for 
instance, finds that 66 percent of households fell short of their 
savings targets in 2013 using savings levels recommended by 
the financial service industry and the same data as the NRRI.21  
The NRRI, in comparison, finds that in 2013 only 52 percent 
of working-age households were at risk of not being able to 
maintain their standard of living in retirement.22

Moreover, the challenge is not just that a lot of Americans 
are ill prepared for retirement, but that this share has been 
growing.23 Even researchers who conclude that lower shares 

of Americans are ill prepared for retirement, than is the case 
for the NRRI, generally offer evidence of worsening trends. 
For instance, a relatively optimistic assessment of retirement 
income adequacy by researchers at the University of 
Wisconsin in 2006 found that those born between 1931 and 
1941, based on data from the University of Michigan’s Health 
and Retirement Study, had only a 16 percent chance of falling 
below their optimal savings target.24 An update of this research, 
though, in 2009—before the negative effects of the financial 
and economic crisis of 2007 to 2009 were known—found 
that 26 percent of households were inadequately prepared for 
retirement.25 Moreover, studies that break down retirement 
preparedness data by age find that younger generations are less 
prepared for retirement than older cohorts.26 

The overwhelming evidence suggests that many households 
are already inadequately prepared for retirement and this 
problem has been getting worse.

DB Pensions Better Address Obstacles To More 
Retirement Income Security

The growing retirement crisis follows from several factors. 
These include low participation in work-based retirement 
benefits, too few savings in retirement plans, and increasing 
risks that people need to manage on their own. People are 
more likely to save for retirement if their employer offers a 
retirement benefit. Participation in a retirement benefit at 
work, after all, brings with it a number of important economic 
benefits such as low costs and tax incentives. Employers also 
often contribute to their employees’ retirement benefits, 
encouraging saving for retirement. Finally, when people need 
to manage fewer economic risks on their own, such as large 
savings amid massive stock market swings during their careers 
and in retirement, more money will be available to pay the bills 
in retirement. Put differently, retirement benefits that increase 
participation, boost contributions, and reduce risks for teachers 
will ultimately raise retirement income. A review of some of 
the mechanics and economics of DB pensions shows that 
they perform better than DC plans on all three dimensions—
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participation, contributions and risks. Furthermore, DB plans 
mitigate retirement income inequality, make it easier to plan 
when to retire, and may trigger other types of saving.

DB Pensions Increase Participation 
In Retirement Savings

A lot of employees do not even have access to a retirement 
plan at work. The latest available data shows that only 51.3 
percent of private sector workers had access to a workplace 
retirement plan in 2013.27 However, in that same year, 82.4 
percent of public sector workers were offered a retirement 
benefit at work.

Public sector employers, such as schools, are more likely to 
offer retirement benefits to their employees, than is the case 
in the private sector for a number of reasons. In a number 
of states, teachers and other public sector employers are not 
covered by Social Security, meaning that DB pensions both 
replace Social Security benefits and add to teachers’ long-term 
economic security. Moreover, public sector employees—which 
includes teachers, police, firefighters and judges—tend to be 
more likely to be highly skilled than the workforce as a whole. 
Given the greater skill demands in the public sector, it is only 
logical to see more retirement plans being offered there. 

But, access to a retirement savings plan is only the first step. 
Employees also need to participate in a retirement plan to 
build savings. They need to be enrolled in a DB pension and 
contribute to DC plans. Only 79.5 percent of private sector 
workers who had access to a retirement plan participated in 
it, while 89.3 percent of public sector workers participated.28 
Public sector employees’ higher rate of actually participating 
in retirement plans, when offered, is likely a result of DB 
pensions being more prevalent in the public sector. In DB 
pensions, employees are automatically enrolled, as long as they 
meet certain criteria such as working full time. In comparison, 
employees typically need to actively choose to participate in 
a DC plan if their employers offer one. This requirement to 
make a deliberate choice often runs into people’s inertia—
they delay or forego signing up for this important benefit. 
DB pensions overcome this well-known behavioral obstacle 
by automatically signing up every eligible employee. Teachers 
generally do not have to worry about whether or not to 
participate in a retirement plan at work. 

DB Pensions Boost Retirement Savings Contributions

Once people participate, they also need to save enough for 
their retirement. In DB pensions in the public sector, both 
employers and employees generally share the cost, with both 
making contributions towards future benefits.29 The median 
employee contribution rate was 6.0 percent in 2015 for state 
and local government employees who also had Social Security, 
and 8.1 percent for those who were not covered by Social 
Security.30 In comparison, private sector employees typically 
can choose how much to contribute to a DC plan or they can 
choose to not contribute at all. 

The tax code offers people substantial incentives to contribute 
to their retirement accounts to make sure that as many people 
as possible contribute enough for their retirement. These tax 
incentives come in the form of tax exclusions.31 Employees 
who contribute to a 401(k) plan, for instance, do not have 
to pay income taxes on those contributions, nor are the 
investment earnings—interest, dividends and capital gains—
subject to taxation. Only when people withdraw money from 
their retirement accounts in the future will they have to pay 
taxes. Deferring taxes is a substantial economic gain as savings 
and interest compound tax-free for years and often decades.32

These tax incentives, though, provide the most help to people 
who need it least. The tax incentives are directly tied to people’s 
marginal tax rates—the taxes they pay on the last dollar 
earned. Higher marginal tax rates mean greater tax incentives 
to save money. Because income taxes are progressive, marginal 
tax rates—and thus savings incentives—are higher for higher-
income earners than for lower-income earners (Figure 2).33 
Middle-income and lower-income earners receive smaller 
savings incentives and in some cases, if their income is too 
low, they may not receive any incentives at all. 

Finally, teacher pensions make it easier to keep money in a 
retirement plan for retirement. In most cases, teachers cannot 
access their retirement benefits before they are retired. Only 
one state allows teachers to take out their own contributions 
in a pension plan, but there are limits in doing so to ensure as 
much money as possible goes towards retirement security.35 In 
comparison, people can often access their account balances in 
a DC plan by taking out a loan from their own DC account 
and by withdrawing money—and incurring both tax and 
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Source: Congressional Budget Office, “The Distribution of Major Tax Expenditures in the Individual Tax System,” Table 2, 2013.34 All 
figures are in percent of income.

Figure 2:  Share of net tax benefits out of income in 2013, by income
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penalties while they are still working for or after they leave 
their employer. In fact, the U.S. system makes it difficult 
for people to take DC plan money from one employer to 
another, thus often unwittingly leading people to deplete 
their retirement savings when they switch jobs.36 In contrast, 
teacher pensions effectively ensure that most of the money 
meant for retirement will go towards retirement benefits and 
nearly all teacher retirement systems allow teachers to buy 
additional service credits that will increase retirement income, 
for example, based on service in other states. 

Most employees face both behavioral obstacles and ill-
targeted savings incentives when making a decision to save 
with a DC plan. In DB pensions, especially in the public 

sector, teachers do not have to decide on whether and how 
much they should contribute for their retirement. They are 
automatically enrolled and thus automatically contribute at 
the established contribution rate and can make additional 
retirement savings through other savings vehicles. Behavioral 
obstacles and inefficient tax incentives matter a lot less in DB 
pensions than with DC plans.  

Retirement savings also go a lot further in terms of creating 
retirement income in DB pensions than is the case in DC 
plans. Put differently, DB pensions are more efficient at 
turning savings into retirement income. One of the primary 
factors is that DB pensions pool money rather than investing 
it through a lot of small accounts, as is the case with DC plans. 
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This pooling of money lowers fees and increases professional 
management of assets. The resulting difference in retirement 
income due to lower fees and professional management of 
assets in DB pensions compared to DC plans is an estimated 
27 percent of retirement income.37

DB Pensions Manage Risk And Efficiently Convert 
Savings Into Retirement Income

The other reason DB pensions can more effectively turn 
savings into retirement income is that they can better manage 
economic risks than a large number of individual accounts 
in a DC plan can. These risks are market risk or the risk of 
a prolonged bear market on Wall Street, idiosyncratic risk 
or the risk of making unlucky or unwise decisions and thus 
foregoing higher rates of return, and longevity risk or the risk 
of outliving one’s savings. DB pensions can effectively protect 
teachers from those risks, while they would need to face them 
on their own in DC plans. 

Consider stock market risks first. The stock market has 
experienced large up and down swings over the past several 
decades.38 Importantly, these stock market cycles follow a 
pattern. A prolonged bull market of good years is followed by 
a prolonged bear market of lean returns.39

This somewhat regular up and down on the stock market is 
good news for DB pension plans. They can more or less count 
on recovering many of the losses from a market downturn in 
subsequent market upturns. Offsetting bad years with years 
of good returns, though, only works if DB pension plans 
can expect to be around for long periods of time. There 
is no reason to think that DB pension plans for teachers 
would not be around for extended periods of time given the 
protections in state law, unlike pension plans in industries 
that have experienced a secular decline such as coal mining. 
With a long-term investment horizon, DB pensions can thus 
smooth the ups and downs of financial markets by investing in 
riskier assets and generating higher rates of return over long 
periods of time than is the case for DC plans. Figure 3 shows 
the long-term averages on the stock market, based on the 
Standard and Poor’s composite stock index. The line with the 
larger swings represents inflation-adjusted average earnings 
over 20-year periods, while the more stable line shows average 
earnings over 50-year periods. Public sector pensions have a 
much longer planning horizon than individual DC plans and 
so the more stable line represents their performance. 

DB pensions also save money relative to DC plans due to a 
related effect. Because individuals with a DC plan face a more 
or less fixed date of retirement, they will eventually need to 
withdraw their money from risky investments, particularly in 
the stock market. But, riskier investments offer on average 
larger rewards over long periods of time. People thus forego 
higher returns in exchange for the certainty of having their 
money available when they retire. DB pensions, though, do 
not have to leave the stock market as the money paid to retired 
teachers is replaced with the contributions of newly hired 
teachers. 

The combination of these two effects means a longer 
investment horizon for DB pensions than for DC plans, 
which means they can maintain a steady share of investments 
in stocks. This difference in investment horizons—short 
vs long—means that DB pensions save another 11 percent 
of retirement income relative to individual accounts in DC 
plans.41

The fact that DB pensions have a very long investment horizon 
provides a third advantage over DC plans. They can pay out 
lifetime streams of benefits—annuities—from their existing 
pool of money without changing their overall investment 
strategies. They can continue to invest in the stock market 
while paying retirement benefits. After all, they also receive 
current contributions from active teachers. DB pensions can 
thus plan on paying annuities for each retired teacher for 
the average life expectancy and no teacher will outlive their 
retirement benefits. 

Contrast this with the situation in DC plans. Here, each 
individual needs to plan for the maximum life expectancy 
to avoid running out of money since they obviously don’t 
know how long they will live.42 But, the difference between 
the average life expectancy—the planning horizon of DB 
pensions—and the maximum life expectancy—the planning 
horizon of DC plans —is substantial. 

Consider the following illustrative example. The average life 
expectancy for somebody who reached age 65 in 2012 was 
19.3 years.43 That is, somebody who retired that year at age 
65 could expect to live to age 84 on average. But, in that same 
year, a small percentage of people who reached age 65 could 
potentially live another 37.3 years, to age 102. Put differently, 
the maximum life expectancy is about twenty years longer 
than the average life expectancy. 
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Figure 3: 20-year and 50-year stock market average real returns
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Notes: Author’s calculations based on R.J. Schiller, 2015.40 Average earnings are the sum of capital gains and dividend payments relative 
to current prices. Changes are inflation adjusted. 
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This gap in the life expectancy that teachers would need to 
plan for—average or maximum—under different retirement 
plans translates into nontrivial differences in the amount 
of savings one needs to have. An individual planning for 
average life expectancy would need to set aside $159,300 
to generate a monthly income of $1,000 that increases with 
annual inflation (Figure 4). This is basically the amount the 
DB pension described earlier would need on hand by the time 
the individual retires. In comparison, an individual with a DC 
plan would need to set aside $235,800 to have $1,000 each 
month until she possibly reaches age 102.3 years.44 

DB Pensions Lead To More Equity In Retirement

The difference in the way contributions to DB pensions and 
DC plans are handled is reflected in the distribution of these 
benefits. Generally, DB pension wealth is more equitably 
distributed than DC plan assets.46 Also, people with DB 
pensions are a lot less likely to experience poverty and economic 
hardships, such as not being able to pay for medical expenses, 
than people without DB pensions.47 Basically, middle-income 
earners, such as teachers, fare better in terms of savings with a 
DB pension than with a DC plan. 

Figure 5 shows that wealth is more equally distributed among 
retirees that have a DB pension than among households 
that do not have a DB pension in retirement. Basically, 
retirement incomes are higher among lower-income retirees 
with DB pensions than among low-income retirees without 
DB pensions. This is true for all income groups up to the top 
one percent. Only among the top tier retirees are incomes 
greater for those without DB pensions than for those with 
DB pensions.

Figure 4: Wealth necessary for monthly 
inflation-adjusted retirement income of 
$1,000 when planning for average and 
maximum life expectancy
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Notes: Author’s calculations based on E. Arias, M. Heron and J. Xu, 
2016.45 The assumed nominal rate of return is 7.0 percent and the 
assumed inflation rate is 3.0 percent. 
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Figure 5: Inflation-adjusted retiree income at select percentiles from 2010 to 2013
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Figure 6: Retirement age by defined benefit pension coverage 
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DB Pensions Allow For More Planned Withdrawal From 
The Labor Market

Another potentially beneficial aspect of DB pensions for 
teachers lies in the predictable nature of DB benefits. Because 
teachers can reasonably predict the amount of retirement 
benefits they will receive upon retirement and during 
retirement, they can also plan their retirement around other 
goals, such as volunteering and spending time with family.50  
Figure 6 shows the average retirement age for people with 
DB pensions and those without DB pensions in retirement. 

Generally, people with a DB pension tend to retire somewhat 
earlier than people who do not have a DB pension (Figure 6). 
And, over time, the retirement age changes less among people 
with DB pensions than among people without a DB pension.51 
The predictable nature of benefits and the resulting planned 
pathway into retirement is the flip side for employees of DB 
pensions as a labor management tool for employers. Schools, 
like other employers, need to manage their labor force in a 
predictable fashion, which means fewer worries for teachers 
about what their retirement income will look like than would 
be the case with DC plans. 

Notes: Retirement refers to full retirement. Retirement age for 1989 and 1992 calculated as the age during the survey year minus 
the difference between the survey year and the year of retirement. Retirement age for all other years is given by survey respondents. 
Retirement age refers only to head of households. Author’s calculations based on Board of Governors. Federal Reserve System. Various 
Years. Survey of Consumer Finances. Washington, DC: Fed. 
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Possible Spillover Effects To More Savings

Households with DB pensions tend to end up with slightly 
more total marketable wealth—not counting wealth in DB 
pensions—relative to income in most years as compared to 
those without DB pensions near retirement, defined here as 
ages 55 to 64 years (Figure 7). This is surprising as households 
without DB pensions need a lot more wealth to achieve the 
same level of retirement security as households with DB 
pensions. Moreover, people with DB pensions also contribute, 
explicitly and implicitly through lower wages, to their DB 
pensions, making saving in other forms harder. 

But, it is possible that DB pensions give people a sense of 
economic security that they wouldn’t have without this 
retirement benefit. They can rest more easily, focus more 
on the long-term and thus save more for the future. People 
with DB pensions, for instance, had a 14.4 percent chance of 
having a planning horizon of more than five years in 2013, 
compared to 11.7 percent for people without a DB pension—a 
gap of more than 20 percent. And, people with DB pensions 
also indicated that they save regular or irregular amounts at a 
rate of 58.5 percent, compared to only 44.3 percent for people 
without DB pensions.52 Households with DB pensions, such 
as those with teachers, not only have access to more effective 
ways to build retirement security, but they also build as much 
non-retirement wealth as households without DB pensions, 
because of the economic security that DB pensions provide.

Figure 7: Wealth to income ratios for households without and with DB pensions, 
1989 to 2013
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Notes: Author’s calculations based on Board of Governors. Federal Reserve System. Various Years. Survey of Consumer Finances. 
Washington, DC: Fed. Marketable wealth is the difference between retirement assets, other financial assets, real estate and business 
ownerships minus any debt. All dollar figures expressed in 2013 dollars. 
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Figure 8: 87% of Americans Say 
Pensions Are Good Tool to Recruit 
Teachers, Police, Firefighters
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People generally appreciate the role of DB pensions as a key 
tool to recruit and retain skilled and committed public sector 
employees, such as teachers. In fact, a stunning 87 percent of 
Americans indicated in 2015 that they thought DB pensions 
were a good way to recruit and retain public sector employees, 
such as teachers, police and firefighters (Figure 8). This 
number is less surprising when considering that 82 percent 
of respondents had favorable views of DB pensions (Figure 
9). Respondents valued having retirement benefits at work as 
much as earning a good salary, with roughly three-quarters of 
Americans saying both are important to them. Furthermore, 
67 percent of respondents in the same survey said that they 
would be willing to give up part of their salary for guaranteed 
income in retirement—one of the features of DB pensions 
most valued by people.53 

Importantly, people inherently understand the value that DB 
pensions offer, as compared to DC plans. In 2017, 71 percent 
of Americans said that DB pensions do more to help people 
achieve a secure retirement than DC plans, 77 percent said that 
the disappearance of DB pensions made it harder to achieve 
the American Dream and 85 percent indicated that all workers 
should have a pension to be self-reliant in retirement.54 People 
favor DB pensions because of professional management and 
thus presumably lower costs, better managed risks, and higher 
rates of return. They also value guaranteed streams of income 
in retirement.55 

These survey data highlight several key points. First, people 
inherently understand the role that DB pensions play in the 
public sector for employers. Second, people think that those 
benefits are a good example for themselves, suggesting that 
they also understand the value that DB pensions offer teachers 
and other public sector employees.  

Source: D. Oakley and K. Kenneally, “Retirement Security 2015: 
Roadmap for Policy Makers—Americans’ Views of the Retirement 
Crisis,” NIRS Report, National Institute on Retirement Security, 
Washington, DC, 2015.
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How would you describe your overall view of traditional pension plans?

Figure 9: Americans overwhelmingly maintain a favorable view of pensions. 

Unfavorable Don’t Know/RefusedDon’t Know/RefusedFavorable

2009 87% 11% 2%

2017 82% 11% 6%

2015 83% 13% 4%

2013 83% 13% 5%

2011 81% 15% 4%

Source: D. Oakley and K. Kenneally, “Retirement Security 2017: Roadmap for Policy Makers—Americans’ Views of the Retirement Crisis 
and Solutions,” NIRS Report, National Institute on Retirement Security, Washington, DC, 2017.
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DB pensions meet important societal goals. They allow 
schools to recruit and retain teachers, thus reaping the rewards 
of increasing effectiveness over teachers’ careers. This, in 
extension, provides a benefit to taxpayers because it encourages 
more effective teachers to remain teaching, which is crucial to 
positive education outcomes. At the same time, DB pensions 
help teachers effectively and efficiently build retirement 
security. Relative to DC plans—such as 403(b) accounts—DB 
pensions better equip employers and employees to achieve 
these goals of labor management and retirement security.

None of this is an accident. Public sector DB pensions, 
including Social Security, have historically emerged out of the 
confluence of two separate social policy tools.56 On the one 
hand, governments created back-loaded benefits, especially for 
people in the military and public safety, to recruit professionals 
and ensure a long-term commitment. On the other hand, 
governments created new social protections, specifically 
old age assistance programs, as industrialization put an end 
to multigenerational family units. Today’s public pensions 
have combined these two functions—first, professionalism 
and long-term commitment to public service and, second, 
protections against old age poverty—and expanded them to 
all public sector workers. 

Achieving both labor management and retirement security 
goals simultaneously requires some tradeoffs. Most 
importantly, employers typically backload pension benefits 
through vesting requirements and final average pay formulas 
to achieve their labor management objectives. But, this also 
means that those teachers with shorter tenure and less long-
term commitment to the profession receive relatively fewer 
benefits than teachers with longer careers.  

Replacing DB pensions with DC plans would not change this 
tradeoff.57 In fact, many employers in the growing information 
technology sector offer stock options, where employees have 
to wait for several years before they receive the full benefits, 
as a way to recruit and retain skilled workers.58 If schools 
replaced DB pensions with DC plans, they could not offer 

discussion and conclusion

stock options and thus, would have to find another way 
to backload the DC plans. This can be done, for example, 
through long vesting requirements. Otherwise, DC plans 
would weaken schools’ ability to recruit and retain effective 
teachers as employee turnover would go up. For this reason, 
like DB pensions, DC plans often feature waiting periods 
and vesting requirements, again creating a tradeoff between 
encouraging longevity and giving short-term employees 
the same access to benefits.59 However, once a teacher is 
vested, the DC plan provides little incentive to remain in 
the classroom—especially in mid-career when the loss of an 
effective teacher could have a substantial impact on average 
teacher effectiveness.  Likewise, the market swings of assets, 
such as stocks, in DC plans may cause older workers to delay 
retirement in the face of sudden large losses.

DC plans are also less efficient in achieving retirement income 
security than is the case with DB pensions. And, the potential 
adverse effects on teachers’ retirement security for those who 
leave early is limited as teachers can often roll over their own 
past contributions to other retirement plans. That is, schools 
would have to substantially increase their contributions to DC 
plans to achieve the same level of retirement security for all of 
their employees that DB pensions would provide. 

Just because teacher pensions generally work well for both 
employers and employees doesn’t mean that they do not have 
their problems. Most importantly, public sector pensions 
have struggled with underfunding—a shortfall of how much 
money plans have available relative to what they owe to their 
beneficiaries.60 Importantly, states and localities have taken 
steps to address the underfunding and, therefore, it has 
stabilized in recent years.61 This includes states contributing 
more to make up for the shortfalls in recent years.62  
Unfortunately, states have also chosen to address pension 
underfunding by reducing benefits, for instance, by reducing 
annual cost-of-living adjustments (COLAs).63 As a result, 
while teacher pension benefits have become more stable over 
time, this stabilization has occurred at somewhat lower benefit 
levels than were previously available. 
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the earlier level of retirement security provided by the original 
DB pension.65 That is, replacing DB pensions wholesale with 
DC plans would likely substantially worsen the economics for 
schools and teachers. 

Teacher pensions offer benefits to both schools and teachers 
and do so more efficiently than alternative retirement benefits, 
such as DC plans. The long-term challenge is to maintain 
these crucial benefits on a sustainable basis, for instance by, 
improving states’ pension funding through continued increases 
in employer contributions. 

States pursue a combination of increased contributions and 
lower benefits in part because replacing DB pensions with DC 
plans is not a solution, as much of this report already discussed. 
First, states still have to fill the funding gap as teachers 
have already earned those benefits.64 Second, states would 
lose an important labor management tool if they replaced 
DB pensions with DC plans. Third, states would have to 
contribute more for their employees to achieve the same level 
of retirement security. In states where DC accounts have been 
added when DB benefits were reduced, employees have not 
increased their retirement savings to the level needed to reach 
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A.1 The model of retirement plans and teacher effectiveness

The text shows a few key simulations on the link between retirement plans and teacher effectiveness. Teacher effectiveness in 
their first year on the job is a function of teacher compensation: 

                          (1)

where pi1 is the effectiveness of teacher i in her first year. It is positively correlated with initial compensation, s1, which depends 
in part on retirement benefits, specifically the amount by which annual retirement wealth increases, denoted here by CONT. 
It also depends on a number of individual characteristics, xi, and work environment, yi. The simulations here are akin to a 
regression, where the effect of benefits on key variables that impact teacher effectiveness is measured, while other factors stay 
constant. Assuming that individual characteristics are randomly distributed in each teacher cohort, they can be eliminated in the 
calculation of the average teacher effectiveness, given the associations between teacher attributes and effectiveness.66 Basically, 
the simulations ignore teachers’ individual characteristics as determinants of average effectiveness. And, the simulations consider 
effectiveness changes under potentially varying benefits in a given state. The work environment is likely independent of retirement 
benefit designs and thus is also excluded from the simulations. That is, the key variable that matters is the annual contribution to 
retirement benefits that each teacher can expect. 

Annual Retirement Wealth Increases

Crucial for the simulations are annual retirement wealth increases with DB pensions and with DC plans. Examples of those 
numbers, relative to a teacher’s annual salary, are also shown in Figure 1 to illustrate the patterns under which teachers receive 
benefits over their careers. 

The simulations first calculate how much employers have to contribute to a DB pension plan for a typical teacher workforce 
and then calculate what percentage of earnings employers could pay for a DC plan, while holding the total costs for employers 
constant. 

Annual retirement wealth increases under a DB pension for an employee i in any given year t, denoted as CONTit, are positively 
related to her or his tenure, teni, and the retirement plan’s earnings, rort, but negatively related to the plan’s costs, feest, and to 
employee turnover, toi: 

     (2)

The simulations assume that the annual retirement benefit is equal to the so-called normal cost for the employer. This is the 
amount that the employer theoretically has to set aside to pay for the promised benefits in the future. The normal costs are 
denoted by NCOSTit. 

The annual benefit is equal to zero if a teacher is not yet vested, i.e. her tenure is less than the minimum years required, tmin: 
 
        if teni<tmin    (2a)

€ 

CONTit = 0

appendix
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The annual benefit or normal cost for vested employees is:67

           
 

if ten≥tmin  (2a’)

The benefit is the product of a multiplication factor, a. Teachers usually receive a benefit as an additional percentage, for instance 
1.5 percent or 2.0 percent, of their final salary per year of service. The total cost also depends on the expected final salary for the 
teacher, the probability of surviving in the job to the retirement age, P(RetAge|age), the annuity factor, AF, and the inverse of the 
discount factor (1+r)(T-t), to arrive at the present-day value of the future benefit. The final salary is the current salary, salaryt, grown 
to the final year of service, T, at the annual salary growth rate, sgit. The salary growth rate is a combination of step increases and 
future inflation. And, the annuity factor, AF, is the amount that a pension plan will need at age 65 to pay one dollar each month 
to the teacher for the rest of her life.  

We assume a typical teacher DB pension.68 Vesting happens after five years. We also assume a multiplication factor of 2.0%, 
slightly above the average multiplication factor in teacher pensions.69 A higher multiplication factor raises a plan’s normal cost, 
making more money available for retirement benefits and leading to greater jumps in initial teacher compensation as a result of 
changing benefits than a smaller factor would. We further assume that benefits increase with inflation equal to 2.5% annually. 
A lower inflation rate would decrease the normal cost. We next assume full benefit receipt after working for 35 years as early 
retirement benefit. We also set a nominal discount rate of 7% per year. A higher discount rate reduces the normal cost. And, 
we derive the annuity factor for the DB pension from the mortality assumptions in the RP-2014 mortality tables by taking the 
average of women’s and men’s mortality rates.70 We calculate an annuity factor of 13.32 at age 65. Finally, we assume a starting 
salary of $45,000 in 2011 and a salary schedule following the steps of the North Carolina school system.71 We assume that 
the salary steps increase with inflation. Alternative salary schedules have no material effect on our simulations as our estimates 
depend on initial salary changes following benefit changes, not on the subsequent salary progression. 

Annual retirement benefits for DC plans are: 

       if teni<tmin   (2b)

And  

        if teni≥tmin   (2b’)

The teacher earns a fixed share of her salary, b, after vesting and a reduced share before full vesting. The simulations assume that 
the benefit is linearly phased in over five years. 

The simulations also assume that DC plans incur higher fees than DB plans, equal to one percent of assets each year.72

Teacher experience 

Next, the simulations need to calculate the average teacher effectiveness over all teachers. This requires modeling teacher 
effectiveness after their first year. A learning curve for teachers captures the impact of teacher experience on their effectiveness: 

        if t>1    (3) 

€ 

CONTit = 0.2* teni *b* salaryit

€ 

CONTit = b* salaryit



22       National Institute on Retirement Security

The tenure coefficient, a, is defined as follows: 

  a>0      if T>1 & T<tmax  (3a)

α  a=0      if T≥tmax    (3a’)

where tmax denotes the first year a teacher reaches her maximum effectiveness, which then stays constant for the remainder of a 
teacher’s career.73

The combination of equations (1), (2), and (3) generates a state’s average teacher effectiveness: 

       t=1,….,T     (4)

where Nt is the number of teachers in a given career year and N is the total number of teachers in a state. The average teacher 
effectiveness is lower with a steeper learning curve. A larger share of less experienced teachers lowers average effectiveness since 
a larger number of inexperienced teachers will be multiplied by a lower average teacher effectiveness than if the share of less-
experienced teachers is smaller. 

Teacher turnover

The calculation of equation (4) requires some definition of teacher turnover to arrive at the number of teachers that are still left 
in each career year. Each year’s level of teacher employment after the first year is the total number of employees divided by the 
number of teacher cohorts and multiplied by the cumulative turnover for each cohort, tok: 

       if (agemax-agemin)>1  (5)

And, first-year employment is:  

          (5’)

All leavers are replaced by new hires into the first-year cohort. Cumulative turnover at any given year is the product of each year’s 
turnover specific to that year of a teacher’s career: 

         (6)

And, the annual turnover is positively correlated with future expected compensation: 

       (6’)

where tot is the cumulative turnover at period t, depending on age and future compensation. 

€ 

N1 = N − Nt

t =2

T

∑

€ 

tot = tok

k =age min

t

∏

€ 

tok = F(aget;compt;yj)
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Teacher Effectiveness

The simulations normalize average teacher effectiveness. Maximum teacher effectiveness under a DB pension is equal to 100%. 
The average teacher effectiveness at any year in a career is expressed as share of the maximum effectiveness under a DB pension. 

The simulations do not depend on a specific effectiveness measure. The design of retirement benefits may affect average teacher 
effectiveness, but retirement design does not impact how effectiveness is operationalized. 

Benefit Plan Descriptions

The simulations are based on a hypothetical DB pension and DC plan. Table A1 shows the relevant characteristics of either 
retirement plan, which determine the total costs together with the assumptions discussed in the next section. The combined 
contribution rate for the DC plan is set, such that the cost for the employer in the year a switch is made stays constant. The 
resulting contribution rate amounts to 11.5 percent of pay. This assumes that fees are 0.5 percentage points higher under a DC 
plan than under a DB pension and that all eligible teachers participate. 

DB Pension DC Plan

Multiplier 1.5% multiplier of average of final 
three years of pay --

Vesting Five-year cliff vesting Five-year phased vesting

Full retirement age 65 65

Contribution rate -- 11.5%

Fees (as % of assets) -- 0.5%

Discount rate 7.0% --

Table A1: Characteristics of modeled retirement benefits – DB pension and DC plan
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Simulation Input Parameters

The simulations further require input parameters for effectiveness changes following first-year salary increases, turnover changes 
and the shape of the learning curve—flat or steep—during a teacher’s first decade. Table A2 summarizes these input parameters. 
A one percent increase in the first-year compensation, for example, results on average in a gain of initial teacher effectiveness 
equal to 2.6 percent with a standard deviation of 4.2 percent. Turnover is also higher with DC plans than DB pensions since 
compensation is no longer deferred (Table A2). Finally, Table A2 shows the range of possible learning curves for teachers in the 
first decade. 

Measure Range of estimates Parameter average and 
standard deviation Sources

Change in teacher effectiveness relative to 1% 
change in initial salary 0.1 to 1.0 -5.9 See endnote 74.

Change in turnover for DC plans relative to DB 
plans 28.0 to 220.0 -5.1 See endnote 75.

Experience – teacher effectiveness level in 
years 1-10 relative to maximum effectiveness

Year 1 -48.8 to 0.0 21.5
(16.7) See endnote 76.

Year 2 -41.4 to 0.0 15.3
(17.6) - “ -

Year 3 -34.0 to 0.0 12.1
(16.3) - “ -

Year 4 -26.6 to 0.0 10.1
(13.7) - “ -

Year 5 -25.0 to 0.0 7.9
(11.1) - “ -

Year 6 -20.0 to 0.0 5.9
(9.3) - “ -

Year 7 -14.0 to 0.0 4.5
(7.1) - “ -

Year 8 -10.0 to 0.0 3.2
(4.9) - “ -

Year 9 -5.0 to 0.0 1.9
(3.0) - “ -

Year 10 -2.0 to 0.0 0.8
(1.4) - “ -

Table A2: Input parameters for simulation

Notes: All numbers are in percent. Our parameter values do not account for sample size in the original estimates since they are often 
derived from different levels of aggregations, i.e. some are based on school district data, while others are based on state aggregates. The 
calculations of the averages and standard deviations include statistically insignificant values. 
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Figure A1: Share of households with DB pensions from 1989 to 2013
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The simulations use the averages and standard errors shown in Table A2 as inputs for Monte Carlo simulations. They calculate 
the probability of improving teacher effectiveness and the average change in teacher effectiveness after switching retirement 
benefits, based on the equations shown earlier. The simulations rely on 5,000 random values for each input parameter. Each 
iteration multiplies the standard error by a randomly drawn number from a normal distribution with mean zero and standard 
error one and adds this product to each input’s average for each iteration. 

A.2 Supplementary figures and tables

Notes: Author’s calculations based on Board of Governors. Federal Reserve System. Various years. Survey of Consumer Finances. 
Washington, DC: Fed. DB pension coverage refers to having a DB pension from a prior or current job. The Survey of Consumer Finances 
only reports industry categories at relatively high levels of aggregation. The public sector includes federal, state and local governments 
as well as people in the armed forces. 
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