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Abstract

All states provide pension plans to their teachers and civil servants ; however, these plans vary

across the states. We present a history of the development of teacher retirement plans during
the twentieth century, describe how teacher plans relate to retirement plans for other state
employees, and assess the impact of teachers not being included in Social Security on the

benefits they receive from their employer pension plan. Over the past 25 years, public school
teacher retirement plans in the United States have increased in generosity as benefit formulas
have been increased, salary averaging periods have been reduced, and the normal retirement
age has been lowered.We employ data from retirement plans in the states to estimate the impact

of social and economic factors on the replacement rates for teachers retiring with 30 years of
service.

The first retirement plans for public school teachers were established more than

100 years ago. Initially, these pension plans covered only teachers in single school

districts and were most often found in larger municipalities (Clark et al., 2003).

During the twentieth century, many of these local retirement plans were merged to

form a state teachers’ retirement plan, often covering all of the school districts in

a state. In most states, retirement plans for teachers predate the establishment of plans

for other state employees. Indeed, some states did not establish plans for civil servants

until after 1960 (see Table 1).1 During the second half of the twentieth century, many

states merged their plans for teachers with those covering other state employees, thus

creating a single state retirement plan that covered both civil servants and teachers

(and, in some cases, local government employees as well). As of 2008, 23 states had a

single retirement plan, covering state employees and teachers; while the remaining

states retain separate pension plans for at least some public school teachers.2

1 Clark et al. (2009) provide a detailed history of the development of state retirement plans.
2 In 2006, three States – Indiana, Oregon, and Washington – have annuity purchase plans that make strict
comparisons with the other 47 teacher plans difficult. The Indiana and Washington teacher plans are

PEF, 10 (1) : 99–118, January, 2011. f Cambridge University Press 2010 99
doi:10.1017/S1474747210000028 First published online 23 June 2010

https://doi.org/10.1017/S1474747210000028  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747210000028


This paper examines the development of retirement plans for teachers during

the twentieth century. Specifically, it reviews changes in the generosity of teacher

plans in the last decades of the century, and it analyzes differences in retirement

benefits between plans that cover teachers only and plans that cover teachers and

other state (and sometime local) employees. We begin with a history of teacher

retirement plans. This history is necessarily linked to the growth in retirement

plans for other state employees. Next, we present data on the benefit formulas and

contribution requirements for teacher plans in all 50 states over the past quarter

century or so. In general, the generosity of teacher plans has increased over time,

and, in particular, income replacement rates for teachers have increased by about

10% over the past quarter century or so. We then estimate the determinants of plan

generosity and explain the variation in pension benefits across states. Finally, we

present some conclusions about the current state of teacher retirement plans.

1 Evolution of teacher pension plans in the United States

Teachers, along with municipal police officers and firefighters, were the first state or

local public employees to be covered by employer-provided pension plans.3 (Military

personnel were the first public-sector employees to be covered by pension plans in the

United States, see Clark et al., 2003.) Initially, these plans were developed at the local

level, typically by large municipalities. The development of teacher pension plans in

the twentieth century included the establishment of pension plans for teachers in

every state along with, in some states, the merger of teacher plans with those for other

state employees. The extension of Social Security to public employees on a voluntary

basis beginning in 1951 resulted in a wave of states deciding to allow their employees

to be covered by Social Security. By the mid-1970s, these structural changes in the

retirement systems of the various states had, for the most part, run their course.

However, over the subsequent three decades, important plan characteristics con-

tinued to evolve. In particular, governments increased the generosity parameters in

teacher pension plans, which resulted in higher replacement rates for the same years

of service, and they also frequently lowered the age and service requirements for early

and normal retirement.

Establishing teacher retirement plans

Many of the larger cities in the United States began establishing retirement plans for

their public school teachers near the end of the nineteenth century. Generally, the

state legislatures had to pass enabling bills before local school boards could establish

and fund pension plans. These early plans were generally financed by local property

taxes ; however, the actions of the municipalities were often overseen by the state

governments. In most states, retirement plans for teachers ante-dated similar plans

for other state employees by several decades.

separate from the plans for other state employees. Oregon teachers and other state workers are in a
combined plan.

3 Typically, ‘ teacher’ plans cover all ‘certified’ staff. In some states, they cover a broader set of public
school employees.
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A review of the experience of some of these plans provides insights into the early

development of teacher retirement plans by local school districts and how they

evolved into statewide plans in most states. In 1894 and 1895, the New York state

legislature passed acts that permitted New York City and Brooklyn to offer teacher

pension plans. In the ensuing decade, further legislation was enacted allowing

other cities to offer plans. The first teacher retirement plan in the state of Michigan

was the Detroit Teachers’ Retirement Fund established in 1895. This plan was limited

to teachers and excluded other school personnel. In 1917, the Michigan Teachers’

Retirement Fund was organized to pay benefits to retired teachers with 30 years of

experience. Initially, this plan was funded only by employee contributions, but a

1937 act provided for state contributions. Around 1940, non-teaching employees

were allowed to join both the Michigan system and the Detroit system. In 1907,

the Indiana legislature created a plan for teachers in Indianapolis, and the Illinois

legislature created a plan for Chicago in the same year. Other states quickly followed

suit and allowed local governments to establish teacher retirement plans in major

cities, including as Denver, Omaha, and New Haven.

Teacher retirement plans originated at the local level ; however, many state

legislatures moved toward statewide plans during the twentieth century. For

example, with the exception of New York City, all of the early municipal plans

in New York were incorporated into the state pension plan for teachers in 1921. The

Michigan and Detroit systems were merged into one statewide system in 1980, and

other states had similar experiences. Table 1 provides dates for the establishment of

some state teacher retirement plans and when or if they merged with plans for other

civil servants.

The histories of these plans vary state by state; however, some common features

can be observed. First, in most states, the first retirement plans were established in the

largest cities in the states after enabling legislation was passed by the state legislature.

Second, as states established statewide pension plans for teachers, the legislation

often permitted the preexisting plans of the major cities to remain outside the state

plan, though, in many states, these large city plans were eventually incorporated into

the state plan. Third, the state plans for teachers typically were established prior to

the development of similar plans for other state employees. Fourth, during the course

of the twentieth century, a number of states merged their teacher plans with the plan

for state employees.

The evolution of teacher retirement plan over the past 100 years raises several

economic questions that are relevant to the generosity and characteristics of pension

plans for teachers in the twenty-first century.

’ If the labor market for teachers is different than that for other state employees,

should public employers develop different plans with different retention and

retirement incentives? For example, should we observe differences in early and

normal retirement ages and vesting requirements?
’ Will retirement plans for teachers be more generous if coverage is limited

to teachers? Does broad coverage of plans increase or decrease the ability of

teachers to achieve more generous retirement plans?
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Table 1. Year state retirement plans established and merged

State
Teacher plan
established

State
employee plan
established Plans merged

Alabama 1939 1945 separate plans
Alaska 1955 1961 separate plans
Arizona 1943 1953 plans merged in 1954

Arkansas 1937 1957 1989
California 1913 1931 separate plans
Colorado 1943 1931 one plan

Connecticut 1917 1939 separate plans
Delaware 1945 1945 one plan
Florida 1939 1945 plans merged in 1970

Georgia 1943 1950 separate plans
Hawaii 1926 1926 when first established
Idaho 1965 1963 plans merged in 1967
Illinois 1939 1944 separate plans

Indiana 1921 1945 separate plans
Iowa 1953 1953 when first established
Kansas 1962 1962 when first established

Kentucky 1938 1956 separate plans
Louisiana 1936 1946 separate plans
Maine 1942 1942 when first established

Maryland 1927 added to system single plan
Massachusetts 1914 1911 separate plans
Michigan 1945 1943 separate plans

Minnesota 1931 1931 separate plans
Mississippi 1944 1952 plans merged in 1952
Missouri 1945 1957 separate plans
Montana 1937 1945 separate plans

Nebraska 1945 1964 separate plans
Nevada 1947 N/A separate plans
New Hampshire 1967 N/A plans merged in 1967

New Jersey 1919 1955 separate plans
New Mexico 1933 1947 separate plans
New York 1921 1921 separate plans

North Carolina 1941 1941 when first established
North Dakota 1913 1966 separate plans
Ohio 1920 1935 separate plans
Oklahoma 1943 1964 separate plans

Oregon 1946 1946 single plan
Pennsylvania 1917 N/A separate plans
Rhode Island 1949 1936 single plan

South Carolina 1945 1945 when first established
South Dakota 1939 1967 single plan
Tennessee 1972 N/A plans merged in 1972

Texas 1936 1947 separate plans
Utah 1937 1947 1963
Vermont 1947 1944 separate plans

Virginia 1908 1942 1942
Washington 1976 N/A separate plans
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If teacher turnover is especially costly, then the pension contract could be used to tie

teachers to the state school system by stretching out vesting times and otherwise

back-loading the accumulation of pension wealth. However, if teachers have longer

tenure than other state employees, ceteris paribus, then plans covering civil servants

may be more likely to have penalties for mid-career turnover. If teachers command a

premium over other state employees in the labor market, ceteris paribus, then that

might be reflected in the relative generosity of their pension contracts, through for

example shorter vesting times and front-loading pension compensation. As for the

impact of being in a pension plan with other state workers, public choice theory

suggests bargaining over pension wealth could be enhanced by being in a stand-alone

plan.

Social Security and public school teachers

In 1935, Congress established the Social Security system covering most private

employees but excluding state and local workers from the system. In the 1950s,

federal legislation permitted state and municipal governments to have their

employees, including teachers, join the Social Security system. By that time, most

states and many municipal governments had already developed retirement systems

for their teachers and other employees. Thus, the non-federal governmental units

were allowed to decide whether their employees would enter the Social Security

system, or whether they would continue to maintain their own retirement plans

without Social Security coverage. If a public employer decided to enter the Social

Security system, then they had to decide whether they would reduce the generosity

and cost of their own plans.

While most governmental units decided to join Social Security, some state and

local employers chose to remain outside of the Social Security system. Currently,

approximately 28% of all state and local public employees remain outside the system

(Streckewald, 2005). The majority of public employees who do not participate in

Social Security are teachers, police officers, and firefighters. As noted, the members of

Table 1. (cont.)

State
Teacher plan
established

State
employee plan
established Plans merged

West Virginia 1941 1961 separate plans
Wisconsin 1911 N/A 1975
Wyoming 1943 1953 when state plan was established

Source : Histories provided by state retirement systems and retirement plan websites. It is dif-
ficult to determine the date the first plans were established in some states as the plan histories
provided by the state retirement plans often refer to the date that the most recent plan was
formed, e.g. if a teacher plan merged with a preexisting plan covering state employees, the date
of the plan is given as the year of the merger not the year that either of the original plans were
established.
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these groups were typically among the first non-military public workers to receive

pensions in the United States ; thus, employees in these occupations typically were

already covered by a retirement plan when Social Security was established (Clark

et al., 2003).

Periodically, there are proposals in Congress to require that all newly hired public

employees be included in the Social Security system. In general, teachers and other

employees outside Social Security and their national representatives oppose being

required to be covered by Social Security. There currently are seven states whose

state employees, including teachers, are outside the Social Security system: Alaska,

Colorado, Louisiana, Maine, Massachusetts, Nevada, and Ohio.4 In addition,

teachers and local public employees in California, Connecticut, Illinois, Kentucky,

Missouri, and Texas do not participate in Social Security (Munnell, 2005). We would

anticipate that the retirement plans for teachers not covered by Social Security would

be more generous than the plans covering teachers who were also participating in

Social Security.

2 Recent trends in teacher retirement plans

Despite the 30-year trend among private sector employers away from defined benefit

plans and toward a greater emphasis on defined contribution plans, defined benefit

plans remain the dominant type of retirement plan for teachers and other employees

in the public sector. In 2007, the US General Accounting Office reported that with the

exception of Alaska and Michigan,5 all states offered defined benefit plans as their

primary retirement plan for newly hired general state employees.6 In addition,

two states, Indiana and Oregon – had adopted plans for teachers and other state

employees that included components of both defined benefit and defined contribution

plans (Washington also did so for its teachers only), and Nebraska had established

a cash balance plan for its general state employees. In addition to their primary

retirement plan, every state offered its employees the opportunity to participate in

voluntary defined contribution plans such as 403(b) or 457(b) plans. In contrast to

the private sector, public employers often do not match employee contributions. Only

12 states match employee contributions to defined contribution plans up to a

specified limit (US GAO, 2007).7

Pension benefit formulas in defined benefit plans are often rather complex, with the

benefit varying by age, years of service, earnings, and coverage by Social Security.

4 State employees in Alaska were once included in Social Security; however, in 1980, Alaska withdrew its
employees from the system. Federal legislation no longer allows state and local governments to withdraw
from the Social Security system.

5 Workers hired before these states shifted to defined contribution plans for newly hired employees remain
in the defined benefit plan. In the analysis presented below, the defined benefit formulas are used to
determine the benefits of persons retiring in 2006.

6 In 1999, the US GAO (1999) reported that 21 of the 48 states with defined benefit plans had considered
terminating their defined benefit plan and replacing it with a defined contribution plan. However, eight
years later, the US GAO (2007) still found only two states with defined contribution plans.

7 A 2006 survey by the National Association of Government Defined Contribution Administrators found
that on average only 21.6% of eligible state employees made voluntary contributions into in these plans
(US GAO, 2007). Likely causes of this low level of participation are the absence of matching employer
contributions and the more generous benefits provided by primary pension plans in the public sector.
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The benefit formulas in pension plans for teachers have been changed fairly regularly

over the past 25 years. To examine the changes in pension benefits over time, we

constructed replacement rates for teacher pension plans in the various states using the

benefit formulas reported in the Wisconsin Legislative Council, Comparative Study of

Major Public Employee Retirement Plans for 1982 and 2006. The replacement rate is

the most useful indicator of the value of a pension to teachers nearing retirement. It

indicates the percent decline (or increase if the rate exceeds 100%) in income from the

final working years to the initial retirement years. It is also a measure used by em-

ployers as they consider the cost and generosity of their pension plans. We employed

the same methodology to examine the replacement rates for general state employees.

In some cases, the data in the report were insufficient to calculate replacement rates.

For these plans, we went to their websites and found more detailed current infor-

mation. We assumed that the resulting parameters applied for 2006. Unfortunately,

we are unable to reconstruct the more detailed information for 1982. Thus, the 1982

estimates are based solely on the information provided in the Wisconsin report and

this required us to make some additional assumptions about the benefit formulas in

some states.

To compare the generosity of these state pension plans for teachers, we derived

30 year replacement rates for workers hired at age 30 and retiring (on their birthday)

at age 60. We assume that the worker had an annual salary of $50,000 at age 55 and

that their salary increased by 3% per year until retirement. This produced annual

salaries of $50,000 at age 55, $51,500 at age 56, $53,045 at age 57, $54,636 at age 58,

and $56,275 at age 59. The same salary structure is used for both 1982 and 2006. This

assumption will tend to overestimate the dollar benefits that retirees received in

1982; however, its impact on the replacement rates should be relatively modest. To

determine the retirement benefits, we examined the normal and early retirement ages

for each plan and found that a 30-year employee at age 60 would have achieved at

least one of the requirements for normal retirement in all plans. Thus, for each state

plan, we apply the benefit formula for normal retirement and do not impose any

reductions for early retirement.

We also checked each plan for Social Security integration. Social Security

integration differs from ‘being in Social Security ’. Integration means that the plan

takes into account expected Social Security benefits in determining an employee’s

pension benefit. Among the teacher plans in 2006, only the plan for Connecticut was

reported to be integrated with Social Security. Fortunately, the Wisconsin report

gives the integration formula for Connecticut, so we are able to adjust the first year

retirement benefit and the replacement rate. In 1982, a few states had formulas

that were integrated with Social Security. Unfortunately, the Wisconsin report for

1982 does not provide sufficient information about the integration formula for us to

calculate the pension benefit net of the integration factor. Thus, for the plans that

were integrated with Social Security in 1982, we ignore the integration and use the

generosity parameter for earnings in excess of the Social Security earnings level. This

process means that, for these integrated plans, the replacement rate in 1982 is over-

estimated, and thus the gain in pension generosity between 1982 and 2006 will be

underestimated.

Determinants of the generosity of pension plans 105

https://doi.org/10.1017/S1474747210000028  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1474747210000028


Each of the plans in our data set bases the initial retirement benefit on a measure of

average salary over the final working years. We calculated the final average salary

(FAS) for employees in each state based on the years included in the FAS shown in

the Wisconsin report and the assumed salary history described above. The number of

years in the FAS ranges from 1 to 5. It follows that, holding salary history and the

generosity parameter constant, states using fewer years in the FAS will provide larger

retirement benefits.

The annual first-year retirement benefit for an employee in each plan is the product

of three factors: the stated generosity parameter, 30 years of service, and the FAS. In

many of the plans, generosity parameters vary by years of service and in some cases

by age and salary. These differences are taken into account in our calculations of the

annual benefit. If the 2006 Wisconsin report provided insufficient information on

the benefit formula, we went to the plan’s website and used the 2009 information to

supplement the information on the benefit formula so that we could calculate the

first year retirement benefit and the replacement information. We were unable to do

this for the 1982 benefits. For four plans, the 1982 Wisconsin report provide benefit

formulas only for persons retiring at age 65. For these plans, we applied the age

65 benefit formula to our age 60 retirees. As with Social Security integration, this will

tend to slightly overestimate the age 60 benefit – though it is important to note that in

each case, the age 60 retiree had met the standard for normal retirement.

The replacement rate is calculated by dividing the first year retirement benefit by

the age 59 salary ($56,275). Note that this is not the same as the FAS used to calculate

the benefit. For example, a worker in a plan with a 2.0% generosity parameter and

FAS calculated over five years would have a benefit of $31,855 (0.02r30r$53,091;

where $53,091 is the salary average over the final five years of employment). The

replacement rate used in this analysis is not 60% ($31,855/$53,091) but instead is

56.6% ($31,855/56,275). This method of calculating the replacement rate provides a

more uniform assessment of the generosity of plans than using the replacement rate

based on comparing the benefit to the FAS.

The first two columns of Table 2 show the replacement rates for retirement plans

covering teachers in 1982 and 2006. In 1982, the mean replacement rate for teachers

was 53.0%. By 2006, the replacement rate had risen by more than five percentage

points (10%) to 58.5%. The replacement rates in 2006 range from a low of 43.7% in

Michigan and Tennessee to a high of 77.7% in Nevada. The replacement rates in-

creased in 34 of the states, remained the same in nine states, and declined in only three

states.8

In 23 states, other state employees participate with teachers in a combined plan;

however, the other 27 states maintain separate plans for teachers. Table 2 also reports

the replacement rates for retirement plans for state retirement plans that do not

include teachers (columns 3 and 4). For states that maintained two retirement plans,

8 Several states made substantial changes to their benefit formulas during the period. Massachusetts began
adjusting benefits for age; New York adopted a step function that contains a lower generosity parameter
during a worker’s early years on the job; and South Dakota stopped integrating benefits with Social
Security, but adopted a smaller generosity parameter. In addition, four states did not have plans that
were strictly comparable between the two periods.
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one for teachers and one for other state employees, the mean replacement rates in

the plans for other state employees were slightly below those for teachers in both

years, 51.5% in 1982 and 57.9% in 2006. In the 27 states where teachers and state

employees were in different retirement plans, 12 states had the same replacement rates

for teachers and other state employees ; six had smaller benefits for teachers ; and six

had larger benefits for teachers.9

The public choice literature (see, for example, Buchanan and Tullock, 1962; Olson,

1965; and Libecap, 1989), suggests that, controlling for other social and economic

factors, teachers should receive higher replacement rates when they are in plans that

do not include other state employees. This hypothesis follows from the observations

that well-defined, or more homogeneous, groups tend to be more successful than

heterogeneous groups in governmental bargaining situations groups, ceteris paribus,

of course. This hypothesis is tested in the regression analysis presented below.

Thus, we can divide the teacher, state, and combined plans into four categories :

plans containing teachers and other state employees (we call these ‘combined’ plans) ;

plans containing only other state employees (‘state-only’ plans) ; all plans containing

teachers (‘ teacher ’ plans) ; and plans containing only teachers (‘ teacher-only ’ plans).

Figure 1 presents the mean replacement rate for these four categories. Although on

average the generosity of all of the plans increased between 1982 and 2006, teacher-

only plans had more generous increases than combined plans.

Another useful comparison is to contrast the replacement rates for teachers in

plans where employees are covered by Social Security to employer provided plans in

which participants are not part of the Social Security system. Teachers in 13 states

remain outside of Social Security. In 1982, the mean replacement rate for teachers

with 30 years of service in these plans was 61.0% (see Figure 2). By 2006, changes in

the plan formulas had increased the mean replacement rate to 67.2% (Figure 3). In

contrast, the 30-year mean replacement rate for teachers in state plans that partici-

pated in Social Security was 50.0% in 1982 and 55.2% in 2006. Thus, employer-

provided teacher retirement plans in states where teachers are not included in Social

Security provided, on average, a replacement benefit for teachers with 30 years of

service that was 11.0 to 12.0 percentage points higher than the benefit in states where

teachers were participants in Social Security (Table 3). In addition, the differences

between the mean replacement rates of the teacher-only plans and the combined

plans can be decomposed along the lines of Social Security coverage. Table 4 illus-

trates the replacement rates for teacher-only plans in and out of Social Security, and

combined plans in and out of Social Security. Interestingly, the difference between the

two types of plans is driven by workers covered by Social Security. Teacher-only

plans have higher mean replacement rates than combined plans when both groups are

covered by Social Security, but when neither group is covered the combined plans

yield higher replacement rates.10

9 In three states the plans were not strictly comparable.
10 In Table 2, the difference between the within-group means from 1982 to 2006 (e.g. teachers in 1982 and

teachers in 2006) is statistically different from zero; however, the differences between the across-group
means (e.g. teachers in 1982 and other state employees in 1982) are not statistically significant. Similarly,
in Table 4, the differences between teacher-only means and combined means are not statistically
significant.
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Table 2. Retirement benefit replacement rate with 30 years of service, for state teacher

pension plans and other public employees, by state, 1982 and 2006

State

Teachers

Other state

employees

c. 1982 c. 2006 c. 1982 c. 2006

Alabamaa 58.63 58.63 58.63 58.63

Alaskaa 58.27 63.13 58.27 63.68
Arizonab 56.61 61.91 Combined plan
Arkansasa 45.00 62.64 45.99 58.27

Californiaa 58.27 70.26 68.38 67.45
Coloradob 58.20 72.84 Combined plan
Connecticutc 58.27 58.27 58.27 41.75
Delawared 46.62 53.90 Combined plan

Floridab 47.55 47.55 Combined plan
Georgiac 56.76 59.13 44.34 59.13
Hawaiib 56.61 58.27 Combined plan

Idahob 47.27 57.79 Combined plan
Illinoise 53.44 63.17 33.15 47.95
Indianaa,* N.A. N.A. N.A. N.A.

Iowab 47.27 58.27 Combined plan
Kansasb 35.38 50.99 Combined plan
Kentuckya 56.61 72.84 45.28 55.76
Louisianac 72.84 74.29 72.84 97.02

Maineb 58.27 58.27 Combined plan
Marylandb 43.70 52.44 Combined plan
Massachusettsc 72.84 58.27 72.84 58.27

Michigane 42.45 43.70 42.45 43.70
Minnesotae 37.66 48.11 37.66 48.11
Mississippib 49.45 59.82 Combined plan

Missourie 56.61 72.84 33.96 49.53
Montanaa 48.66 48.66 48.66 58.27
Nebraskac,* 35.38 58.27 N.A. N.A.

Nevadab 72.84 77.67 Combined plan
New Hampshireb 48.66 48.66 Combined plan
New Jerseya 48.66 53.03 48.66 53.03
New Mexicoa 56.61 66.51 50.00 80.00

New Yorka 58.27 51.86 58.27 51.86
North Carolinaf 45.08 52.26 Combined plan
North Dakotaa,* N.A 58.27 29.43 58.27

Ohioa 58.27 64.10 58.27 64.10
Oklahomaa 56.61 56.61 56.61 58.27
Oregonb,* 48.65 N.A Combined plan N.A.

Pennsylvaniac 58.27 72.84 58.27 72.84
Rhode Islandd 59.72 64.10 Combined plan
South Carolinab 47.05 53.03 Combined plan
South Dakotab 58.27 47.18 Combined plan

Tennesseeb,* 50.20 50.20 Combined plan
Texase 58.27 67.01 53.43 67.01
Utahb 56.61 58.27 Combined plan
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The replacement rates are a function of the benefit formulas, and changes in

the replacement rates occur only when the benefit formulas are changed. To better

understand the increases in the replacement rates between 1982 and 2006, we need to

Table 2. (cont.)

State

Teachers
Other state
employees

c. 1982 c. 2006 c. 1982 c. 2006

Vermontc 47.27 48.66 47.27 48.66
Virginiab 47.02 49.53 Combined plan
Washingtona,* 56.61 N.A. 56.61 56.61
West Virginiaa 56.61 56.61 58.27 58.27

Wisconsinb 37.88 46.62 Combined plan
Wyomingb 58.27 63.73 Combined plan

Means 53.01 58.53 51.52 57.87
Standard deviations 8.55 8.47 9.90 10.20

N 48 47 48 47

Notes : a Other state employees’ plan includes local workers and state employees.
b Teacher plan includes teachers and other state and local workers.
c Other state employees’ plan includes only state workers.
d Teachers and other state employees are in one plan, and the state does not maintain a
separate plan for local workers.
e State maintains separate plans for other state employees and local workers.
f Teachers and other state employees are in one plan, while local workers are in another.
* The structure of the following plans do not permit comparisons with the other plans in the
sample: Indiana teachers and other state employees, 1982 and 2006; Nebraska, other state
workers, 1982 and 2006; Oregon teachers, other state, and local employees, 2006; Nebraska,
other state workers, 1982 and 2006; North Dakota teachers, 1982; and Washington teachers,
2006. Thus for the 1982 regressions in Table 5 below, Indiana and North Dakota are omitted;
whereas for the 2006 regressions, Indiana, Oregon, and Washington are omitted.

1982

200640.00%

50.00%

60.00%

70.00%

Combined
Plans

State-Only
Plans

Teacher
Plans

Teacher-
Only Plans

Figure 1. Mean income replacement rates, teacher and

other state pension plans, 30 years of service, 1982 and 2006
Note : Figures are the mean annual replacement rates of
teacher and state employee pensions for workers retiring in

1982 or 2006, with 30 years of service.
Sources : Wisconsin Legislative Council (1982 and 2006);
and author’s calculations from websites of state retirement
plans.
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observe the changes in the actual benefit formulas. To assess the importance of

these changes, we examined the benefit formulas and contribution rates of teacher

retirement plans in all 50 states in 1982 and 2006. Key plan parameters included in the

analysis were the normal retirement age specified in the plan, the number of years

used to determine the final salary average, and the retirement multipliers in the benefit

formula. Comparing the 1982 and 2006 parameters illustrates how teacher retirement

plans have evolved over the past 25 years. In general, these plans have become more

generous over the years. The normal retirement ages (NRA) in the plans have been

lowered in 32 states, allowing teachers to retire at earlier ages with fewer years of

service ; while only six states have raised the NRA. Fifteen states reduced the number

of years in the averaging period, thus raising final pension benefits, and no state

increased the number of years in the salary average.

SS-Yes

SS-No40.00%

50.00%

60.00%

70.00%

Combined
Plans

State-Only
Plans

Teacher
Plans

Teacher-
Only Plans

Figure 2. Mean income replacement rates, teacher and
other state pension plans, by Social Security coverage, 1982
Note : Figures are the mean annual replacement rates of

teacher and state employee pensions for workers (with and
without Social Security coverage) retiring in 1982, with 30
years of service.

Sources : Wisconsin Legislative Council (1982 and 2006);
and author’s calculations from websites of state retirement
plans.

SS-Yes

SS-No40.00%

50.00%

60.00%

70.00%

Combined
Plans

State-Only
Plans

Teacher
Plans

Teacher-
Only Plans

Figure 3. Mean income replacement rates, teacher and other
state pension plans, by Social Security coverage, 2006

Note : Figures are the mean annual replacement rates of
teacher and state employee pensions for workers (with and
without Social Security coverage) retiring in 2006, with 30

years of service.
Sources : Wisconsin Legislative Council (1982 and 2006); and
author’s calculations from websites of state retirement plans.
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In addition, 31 states increased the generosity parameters in the benefit formula

and/or eliminated Social Security offsets, and only three states reduced the multipliers

used to calculate retirement benefits. As a result of these changes, holding other

factors constant, the typical teacher will retire with a higher replacement ratio in

2006 than in 1982. Finally, 19 states reduced the number of years of service required

for 100% vesting. Overall, then the data reported here suggest a general upward

trend in the generosity of teacher retirement plans over the past quarter century.11

Table 3. Average replacement rate by Social Security coverage

1982 2006

All Plans 53.0 58.5

(N=48) (N=47)
Covered by Social Security 50.0 55.2

(35) (34)
Not covered by Social Security 61.0 67.2

(13) (13)

Difference No SS less SS 11.0 12.0

Note : Number of plans in parentheses.

Table 4. Average replacement rate by employee group

1982 2006

Teacher-only plans 54.7 60.3
(N=25) (N=25)

Covered by Social Security 50.9 56.2
(15) (15)

Not covered by Social Security 60.4 66.4

(10) (10)

Combined plans 51.2 56.5
(23) (22)

Covered by Social Security 49.4 54.5

(20) (19)
Not covered by Social Security 63.1 69.6

(3) (3)

Difference between teacher-only plans
and combined plans:

All plans 3.5 3.8
Covered by Social Security 1.5 1.8
Not covered by Social Security x2.7 x3.2

Note : Number of plans in parentheses.

11 We also analyzed employee contribution rates, which vary from a low of 3.0% in Delaware, Michigan,
and New York to a high of Massachusetts of 11.0%. Florida, Tennessee, and Utah do not require an
employee contribution. Between 1984 and 2006, 22 states increased employee contributions, while nine
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An interesting extension of this analysis would be to examine the timing of benefit

increases by the various states to determine whether benefit enhancements occurred

when trust funds appeared to be over funded, state revenues were unexpectedly high,

etc.

3 Determinants of the generosity of teacher pension plans

In this section, we attempt to explain differences in the replacement rates that teachers

will achieve, depending on their state of employment, and how these differences have

evolved over time. Statistical analysis was limited by the relatively small number of

teacher plans in our sample.12 We estimate a simple model of the determinants of the

generosity of teacher retirement plans. Research on employee compensation suggests

that any such model should include a measure of the state’s growth, proxied here by

population growth; an indicator of the collective bargaining strength of public em-

ployees ; the plan’s connection or lack of connection to Social Security; and whether

the plan covers only teachers or also includes other state employees (see, Clark et al.,

2003; Craig, 1995; Fishback and Kantor, 1995, 2000; Gruber and Krueger, 1991;

Moore and Viscusi, 1990; Munnell, 2005). Given the data limitations, the model we

estimate is

Replacement Rateit=a+b1PopulationGrowthit+b2Unionit+b3Planit

+b4SocialSecurityit+eit,

where Replacement Rateit is the income replacement rate for a representative worker

in the ith state pension plan in year t ; PopulationGrowthit is the average annual

compounded rate of population growth during the most recent ten-year period in

the ith state ; Unionit is the share of public sector employees covered by a collective

bargaining agreement in the ith state in year t ; Planit is a dummy variable, which

takes on the value one for plans that cover teachers and other state employees in year t

and zero for plans that include only teachers ; and SocialSecurityit is a dummy vari-

able that takes on the value one if the teachers in the ith state plan are covered by

Social Security, zero otherwise.

We anticipate that the population growth and union variables will have positive

coefficients. Population growth serves as a proxy for the overall economic climate of

the state in question and thus the demand for public school teachers. We hypothesize

that a more rapidly growing state will have a greater need for public school teachers

and that this increased demand would lead to more generous retirement benefits.13

The union variable reflects the collective bargaining strength of the state’s public

sector workers. Unfortunately, we do not have access to the proportion of teachers

in each state that are covered by collective bargaining contracts. It seems likely that

states reduced the employee contribution rate. Employer contributions typically fluctuate with state
economic conditions, and the condition of the state’s pension fund.

12 Multi-collinearity was also present in many of the factors that likely impact the level of benefits that state
political leaders wish to provide the employees of the state.

13 Although in what follows, we find a positive relationship between population growth and replacement
rates, population growth and the change in replacement rates between 1982 and 2006 is negative. The
authors thank an anonymous referee for bringing this to their attention.
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teachers have a higher incidence of unionization than other state employees, and this

could influence the results of the regression since we are attempting to estimate the

impact of teacher retirement plans with and without other state employees. Following

the logic of the public choice literature, which suggests the more homogeneous the

group the more successful in public bargaining situations it will be, we expect the sign

on the plan dummy variable to be negative. Finally, the impact of Social Security,

coverage as captured by the dichotomous coverage variable, should be negative.

Economic theory suggests that workers excluded from Social Security will tend to

receive a compensating differential in the form of a higher replacement rate from their

employer-provided pension. Table 5 contains the means and standard deviations of

the dependent and independent variables.14

The results from estimating three versions of equation (1) are shown in Table 6.

Columns 1 and 2 contain the estimated coefficients for 1982; while columns 3 and 4

contain the results for 2006. Columns 5 and 6 report the findings from a pooled

regression that includes observations from both years and a dummy variable for

2006, which captures the increase in replacement rates over time. The estimated

coefficients in the 1982 regressions are consistent with our expectations.

Turning first to the results shown in column 1, an expanding state economy, as

measured by population growth, puts upward pressure on the replacement rate. The

estimated coefficient indicates that a one percentage point (per year) increase in

the population growth rate is associated with a 3.2 percentage point increase in the

replacement rate. While this might seem like a large impact, the reader should note

that the mean annual population growth rate among the states is only 1.4% per year,

and an increase of one percentage point represents roughly one standard deviation

from the mean growth rate.

Table 5. Descriptive statistics: means and standard deviations in percent

Variable 1982 2006

Dependent variable:

Replacement rates for 53.01 58.53
retirees with 30 years of service: (8.55) (8.47)

Independent variables:
Population growth
(Annual %)

1.46 1.05
(1.18) (0.90)

Percent of government labor 31.82 31.70
force unionized (16.33) (17.17)
Plan includes 47.92 46.81

other state workers (50.49) (50.44)
Plan includes workers 75.00 72.34
in Social Security (43.76) (45.22)

Source : Clark et al. (2009).

14 The population growth variable was created from data supplied by the Statistical Abstract of the United
States (US Department of Commerce various years). The unionization variable is from Hirsch and
Macpherson (2007). All data are available from the authors on request.
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Table 6. Multivariate models of replacement rates for teachers’ plans, with 30 years of service, 1982 and 2006

Independent variable c. 1982 c. 2006 Pooled with 2006 interactions

Intercept 0.4615*** 0.5458*** 0.6111*** 0.7073*** 0.5073*** 0.6019***
(0.0363) (0.0380) (0.0337) (0.0330) (0.0271) (0.0271)

Population growth 3.2347*** 2.6599*** 2.8839** 1.2183 2.7863*** 1.8381***

(1.1137) (0.9755) (1.4032) (1.1679) (0.8690) (0.7405)
Percent of government labor
force unionized

0.1473* 0.0972 x0.0811 x0.1215** 0.0261 x0.0222
(0.0766) (0.0675) (0.0725) (0.0585) (0.0527) (0.0447)

Plan includes other state workers x0.0533** x0.0296 x0.0645*** x0.0280 x0.0547*** x0.0256*
(workers dummy=1; zero otherwise) (0.0243) (0.0219) (0.0258) (0.0218) (0.0178) (0.0155)
Employees covered by Social Security – x0.0951*** – x0.1150*** – x0.1057***

(SS dummy=1; zero otherwise) (0.0240) (0.0228) (0.0167)
2006 dummy – – – – 0.0662*** 0.0597***

(0.0168) (0.0141)

R2(adj) 0.1560 0.3669 0.1113 0.4336 0.1941 0.4387
F 3.90*** 7.81*** 2.92** 9.80*** 6.66*** 15.69***

N 48 48 47 47 95 95

Notes : For the omitted states, see the explanation in the notes to Table 2. Standard errors are in parentheses. *** The probability of obtaining the
resulting test statistic this large when the null hypothesis of b=0 is true, is less than 0.01; ** less than 0.05; and * 0.10.
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Greater unionization of the state government labor force is expected to produce a

greater demand for teachers and more generous retirement benefits. The estimated

union effect has the expected positive sign in 1982, indicating that a ten percentage

point increase in the unionization of the public sector (roughly two-thirds

of one standard deviation from the mean union coverage figure) is associated with a

1.4 percentage point increase in the replacement rate.15

Teachers in plans that also cover other state workers have a 5.3 percentage point

lower replacement rate compared to plans that only cover teachers. More generous

benefits for teacher-only plans could arise for several reasons, including the differ-

ential political power associated with smaller, well-defined bargaining groups, or

other factors correlated with teacher-only plans, including differences in overall

compensation resulting from differences in the demand for teachers relative to other

state employees.

Another factor is coverage by Social Security. Teacher-only plans are more likely

to be outside the Social Security system than plans that cover teachers and state

employees. Participation in Social Security is expected to be associated with less

generous employer-provided retirement plans – though as shown in Table 4, the

combined plans not in Social Security offer higher replacement rates than teacher-

only plans not in Social Security. Still, when the Social Security variable is added to

the equation, the estimated coefficient is negative and implies that, holding other

factors constant, participation in Social Security reduces the replacement rate from

the pension by roughly ten percentage points, a magnitude similar to the differences

in the mean replacement rates reported earlier. (This finding is consistent with that in

Clark et al., 2009.) Adding the Social Security variable to the specification reduces the

magnitude of the coefficients of all of the other variables, and the unionization and

plan coverage variables become statistically insignificant.

With one notable exception, the results for the 2006 regressions are qualitatively

similar to those for 1982. The exception is the union variable. The coefficient on that

variable changes sign in 2006, though the absolute value of the coefficient is roughly

unchanged. In 1982, the states with the highest unionization rates also had the highest

replacement rates. The ten most unionized states had a mean replacement rate of

53.1%; whereas the mean for the ten least unionized states was 49.9%. However, in

2006 the low-union states actually had higher mean replacement rates than the high-

union states (56.7% versus 55.2%).

In addition, in the 2006 model, the magnitude of the plan coverage variable in-

creases by roughly one percentage point. Now, the inclusion of other state employees

in the same pension plan with teachers lowers the replacement rate for teachers by

6.4 percentage points. Column 4 shows that including the Social Security variable in

the 2006 regression reduces the importance of including other state employees in the

plan. The Social Security variable indicates that teachers who do not participate in

15 Some of the nation’s largest cities, including New York, Chicago, Denver, St. Louis, and Kansas City,
maintain teacher plans separate from the statewide plans included in our dataset. Some of the nation’s
more powerful teacher unions represent teachers in these cities; thus, it is likely that for the nation as a
whole, the union variable understates the positive impact of collective bargaining on replacement rates.
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Social Security are in retirement plans that provide an 11.5 percentage point higher

replacement rate.

The results shown in the first four columns of Table 4 suggest some quantitative

difference between the factors that explain the replacement rates in 1982 and 2006. To

further test the possibility that the influence of these variables changed over time, we

pooled the observations from 1982 and 2006 and created a dummy variable that takes

the value one for 2006, zero otherwise. The 2006 dummy suggests that replacement

rates increased by roughly six percentage points during the period.

4 Conclusion

We have provided a brief history of the development of teacher retirement plans since

the first plans were established in the second half of the nineteenth century. This

history helps us understand the evolution of these plans, including their subsequent

changes, among which their merger with plans for other state employees in many

states and their interface with Social Security are the most salient. The main story of

the past quarter century has been the increased generosity of teacher retirement plans.

Normal retirement ages have been reduced, generosity parameters increased, and

the number of years in the salary averaging period have been reduced. As a result,

replacement rates for an employee with 30 years of service rose by 5.5 percentage

points (10%), between 1982 and 2006. The history we provide may raise concerns for

the sustainability of the current generosity of teacher retirement plans, especially in

light of the emergence of very large unfunded liabilities associated with retiree health

benefit plans that are provided by most states (Clark, 2009).

We have explained the variation in benefits across teacher retirement plans

and how these differences have changed during the last 25 years. Several important

findings dominate the analysis. First, population growth, perhaps a proxy for

economic development more broadly defined, has led states to be more generous with

their teacher pension plans. States that have seen their populations grow dramatically

have tended to increase teacher replacement ratios. We suspect that this is due to a

combination of greater demand for teachers and growing state economies.

Second, the impact of public sector unionization on the generosity of the states’

public sector pension plans has changed over time. In the early 1980s, unionization

had a positive impact on pension replacement rates, presumably reflecting the greater

bargaining power associated with a greater incidence of unionism in the public sector.

Swings in unionization of only a few percentage points had relatively large implica-

tions for the differences in plan generosity. However, by 2006, the union effect had

changed its sign. Today, the extent of unionization among public sector workers has a

negative impact on the state’s replacement rate.

Finally, we find that participation in Social Security reduced the typical worker’s

replacement rate from their state retirement plan by around ten percentage points. In

a statistical sense, this impact was strong, as when the Social Security variable was

included, it dominated all other effects. However, in an economic sense, whether the

results indicate a large or small cost for participation in Social Security depends on

any reduction in employee contributions to the state plan for those workers covered
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by Social Security and the overall benefits associated with Social Security coverage

relative to the size of the payroll tax, a subject which the authors are currently

investigating.
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