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Recent budget pressures have led 
many states to reexamine their long-term commit-
ments to pension plans for teachers, first responders, 
and other state workers. Many of these reforms 
increase required employee contributions, raise the 
age at which benefits become available—at least to 
new employees—or otherwise reduce the plans’ 
generosity.1 However, policymakers seem mainly 
focused on net costs to the state and not on how 
retirement benefits might best be allocated among 
state employees—the young, middle-aged, and 
old—to attract and retain the best workers.

Traditional pension plan design, which these 
reforms often retain, deters this focus because it 
nearly always violates the principle of equal justice 
by providing unequal pay for equal work. It dis-
criminates, albeit legally, against many younger and 
senior workers, discouraging them from either 
entering or continuing with public service. Mean-
while, many middle-aged workers, regardless of skill 
level, become locked into government employment 
because they would forfeit temporarily high pen-
sion benefits and, hence, total compensation by 
leaving before retirement age. Unless states address 
this problem, their pension reforms—regardless of 
revenue saved—will make it harder for them to 
modernize their work force to meet the needs of 
21st century government.2

In addition, the actuarial assumptions underlying 
some state pension reforms rely on contributions 
from new and younger employees to pay off 
unfunded liabilities owed to workers hired before 
the reform. Thus, rather than benefiting from any 
state contribution to their pensions, many new 

workers are scheduled to be net contributors over 
their careers. That is, they will get back only their 
own contributions plus interest, but compounded at 
a lower rate of return than the state assumes it will 
earn on plan assets.3

Background

Traditional (so-called defined benefit) state pension 
plans use a common type of formula for determin-
ing benefits. The final annuity—paid out until the 
pensioner (and spouse) dies—is a percentage of 
some measure of the employee’s final or highest sal-
ary times years of service. Some plans also cap 
monthly retirement benefits at a share of the final 
salary, such as 80 percent. Benefits typically become 
available at a particular age, say 55 or 60, if the 
worker has accumulated enough years of service and 
has left the job. Most states also require the worker to 
contribute to his or her own retirement plan.

There are variations on this formula, such as 
whether retirees receive cost-of-living adjustments 
(COLAs). However, all traditional pension plans 
have three common features that can generate very 
different pension benefits for workers performing 
the same job at the same salary: 

1.	 The formula for determining the final benefit is 
not adjusted for inflation or interest from the 
time an employee quits until benefits are first 
paid. This is akin to leaving money in a savings 
account earning no interest.

2.	 Since wages tend to grow with inflation and real 
economic growth, the formula rewards additional 
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nothing to young, mobile employees until they have 
worked for the state for years. In fact, the reforms 
depend upon younger and more mobile workers’ 
own contributions to reduce the pension plan’s lia-
bilities. Put another way, the actuarial assumptions 
underlying the plan imply that many newer and 
younger workers will walk away with fewer benefits 
than their own contributions compounded at the 
rate of return assumed by the state. The state—or 
other employees in the plan—will reap the benefits. 
These reforms also discourage work at older ages, 
although they have delayed these disincentives to 
later ages than before.

General state employees hired before July 1, 
2007, belong to the plan’s first tier, which promises 
a pension equal to 1.82 percent of final average sal-
ary (based on the top three years of earnings) for 
each year of service. For these first-tier employees, 
benefits may begin at age 60 after at least 10 years 
on the job. Employees with 25 years of service may 
opt to retire early, but their benefits will be reduced 
by 3 percent for each year the worker retires before 
age 55. Until contribution rates rose in 2011, 
employees also had to contribute 5.5 percent of 
their salaries to the plan. (The appendix provides 
more details on how benefits are computed.)

Figure 1 shows pension benefits as a share of 
final average salary for plan members hired at age 
25. If tier-1 employees begin collecting benefits at 
age 50 after working for 25 years, their pensions 
would replace 39 percent of their final average sala-
ries [1.82 percent (or 0.0182) times 25 years of ser-
vice, discounted by 15 percent, because payments 
would begin 5 years before age 55]. Annual benefits 
increase sharply if workers delay retirement. Those 
who wait until age 55 would collect 55 percent 
(0.0182 times 30) of their final average salary until 
they die. Those who wait until 65 would collect 73 
percent of their final average salaries, but they 
receive fewer years of benefits than those who 
retired earlier. 8

The latest round of reforms added a fifth tier to 
PERS that covers employees hired on or after June 
28, 2011. The fifth tier pushes back the normal 
retirement age to 65, limits early retirement to 
employees with at least 30 years of service, reduces 
benefits by 3 percent for each year that workers 
retire before age 65, and eliminates the COLA. The 
benefit formula is also less generous than in tier 1, 

work in two ways—by raising the percentage of 
salary to be paid out and increasing that mea-
sure of final or highest salary. This effect com-
pounds, so that pension benefits grow more and 
more rapidly as years of service rise. Conse-
quently, these pension formulas reward work 
near the end of a career much more than at the 
beginning.

3.	 Once workers are eligible to retire, further 
work is discouraged. Those who remain on the 
job forfeit an entire year’s worth of benefits for 
every year they continue working. Often they 
accrue negative pension benefits, because the 
benefits lost while working exceed the gain in 
future benefits earned from the additional year 
of service.

Defined benefit pension plans are widespread in 
the public sector, with 92 percent of full-time state 
and local government workers having access in 
2011.4 These plans are disappearing, however, in the 
private sector. Only 23 percent of full-time private-
sector workers had access to a defined benefit plan 
in 2011, and a quarter of these participants were in 
frozen plans that did not accrue additional benefits 
or did not accept new participants.5

New Jersey: A Case Study

New Jersey’s Public Employees Retirement System 
(PERS) illustrates how unevenly pension benefits 
grow over an employee’s career and tend to distort 
recruitment and retention.6 Like nearly all states, 
New Jersey has separate plans for teachers, police 
officers and firefighters, and members of the judi-
ciary. PERS covers nearly all other state employees. 
The state legislature has trimmed pension benefits 
for its general employees five times since 2007. Each 
reform grandfathers existing employees, affecting 
only new hires. The most recent cuts, enacted in 
2011, attracted widespread attention. As Governor 
Chris Christie signed the pension reform bill into 
law, he applauded New Jersey’s willingness to 
address the “big issues,” and the editorial board of 
the Star Ledger, the state’s largest newspaper, called 
the reforms a “huge accomplishment.”7

When fully implemented, these changes will 
reduce net pension costs to New Jersey—a major 
reform objective. But the changes offer little or 
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and the interest rate (higher interest rates reduce 
pension wealth by raising the discount on future 
pension payments). The appendix describes the var-
ious assumptions, such as average life expectancy, 
that go into the computations.

We define pension wealth as the value of lifetime 
benefits less those paid out of employee contribu-
tions.10 We also assume for the moment that a reason-
able rate of return on contributions (or discount rate) 
is 2 percent per year plus inflation (or a 5 percent 
nominal return if we assume 3 percent inflation). Fig-
ure 2 shows how pension wealth varies by age under 
each tier for workers hired at age 25. Tier-1 workers 
who work less than 10 years, when benefits are said to 
vest, get back only their own contributions plus inter-
est. Because our calculations assume that the state pays 
a market interest rate on contributions, their employer- 
provided pension wealth is zero.11 At age 35, the 
employee’s 10th anniversary, pension wealth jumps up 
but amounts to only about a quarter of the previous 
year’s salary. Employees who quit at age 35 would 
have to wait 25 years (until age 60) to begin collecting 
a pension and each year would receive only about 18 
percent of the salary earned from age 32 to 34. After 
age 35, pension wealth rises at an increasing rate each 
year the employee remains on the job through age 50, 
as the earnings base grows and years of service increase. 
Even at age 49, though, total employer-provided 

setting payments at 1.67 percent of final average sal-
ary and basing benefits on the top five years of earn-
ings instead of the top three. Additionally, the 2011 
legislation gradually increases the employee contri-
bution rate to 7.5 percent of salary (for all tiers, not 
just tier 5).9 Tier-5 workers hired at age 25 could 
not begin receiving benefits until age 55, when they 
could collect 35 percent of their final average sala-
ries (0.0167 times 30, discounted by 30 percent for 
early retirement). The replacement rate increases to 
50 percent if they wait until age 60 to retire, and to 
67 percent if they wait until age 65.

Although annual pension benefits (financed by 
both employer and employee contributions) 
increase in both tiers the longer employees wait to 
retire, lifetime benefits do not rise indefinitely 
because delaying retirement reduces the number of 
payments workers will eventually receive. The life-
time value of the annual benefit stream available at 
each age can be expressed by summing the pay-
ments a worker would receive each year at a par-
ticular retirement age. It can be regarded as the 
amount workers would have to pay an insurance 
company for an actuarially fair bond that provided 
annual payments (equal to the pension benefit) for 
the rest of their lives. It depends, among other factors, 
on life expectancy (living longer raises pension wealth 
by increasing the number of expected payments) 
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F i g u r e  1 
Annual Pension Benefits as Percentage of Final Average Salary for Employees Hired at Age 25, New 
Jersey PERS Tier 1 and Tier 5, by Retirement Age

Source: Authors’ calculations from Divison of Pensions and Benefits (2011).

Notes: The figure shows benefits payable for employees who begin collecting at the indicated age. Benefits are funded by both 
employer and employee conributions. PERS tier 1 covers general employees of the State of New Jersey hired before July 1, 
2007, and tier 5 covers those hired on or after June 28, 2011. Final average salary is based on the top three years of earnings 
in tier 1 and the top five years in tier 5.
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pension wealth amounts to only 2.5 times the current 
year’s salary, mostly because workers still have to wait 
11 years to begin collecting. Pension wealth more 
than doubles at age 50, to about six times annual sal-
ary, as workers qualify for early retirement and 
become eligible to collect benefits immediately.

Once employees are eligible to collect benefits 
(at age 50 for tier-1 employees hired at age 25), they 
forgo a month of benefits every month they remain 
on the job. However, as we saw in figure 1, annual 
pension payments increase as long as workers defer 
retirement, especially through age 55 as the penalty 
for early retirement shrinks. The gain in annual 
pension levels initially exceeds the cost of forfeited 
payments, so pension wealth continues to grow 
with additional tenure. However, the gains diminish 
after age 55, as the wage base grows more slowly 
and the retirement period shortens. Eventually the 
loss of forfeited payments from delaying retirement 
exceeds the later gains in annual benefit levels, and 
pension wealth actually begins to decline. For age-
25 hires in tier 1, pension wealth peaks at age 59, 
when it slightly exceeds eight times the salary 
earned the previous year. By age 69, it falls back to 
seven times the previous year’s salary.

New Jersey’s 2011 pension reform substantially 
reduced employer-provided pension wealth for the 
state’s general employees, but it did not fundamen-
tally change how wealth accumulates over the 
career. Employer-provided pension wealth falls 
more than annual benefits because the reforms, in 
addition to cutting payments, raised employee con-
tributions, eliminated the COLA, and moved up 
the age at which benefits are available without pen-
alty. As a result, tier-5 employees hired at age 25 do 
not accumulate any pension wealth net of their 
contributions until age 50.12 (Because New Jersey 
allows separating employees to take their contribu-
tions back with interest instead of collecting a pen-
sion and our calculations assume that the state pays 
market interest rates, pension wealth under these 
assumptions never falls below zero. However, as we 
discuss below, pension wealth is often negative 
under the actuarial assumptions underlying the 
plan.13)

For the first 25 years on the job, then, a tier-5 
employee’s compensation consists solely of salary 
and nonpension benefits, such as health insurance. 
As in tier 1, pension wealth spikes when workers 
can first collect benefits, but the increase occurs 
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before July 1, 2007, and tier 5 covers those hired on or after June 28, 2011. The analysis assumes a nominal interest rate of 
5%. The employee contribution rate is set at 5.5%, the rate from 2007 to 2011, for tier 1 and 7.5%, the rate now phasing in by 
2018, for tier 5. See the appendix for details.
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wealth soars. Pension accruals average 72 percent of 
salary between ages 45 and 50, nearly doubling cash 
compensation over those five years. Through workers’ 
mid-fifties, pension accrual continues boosting com-
pensation much more than in their thirties and early 
forties. Beginning in the late fifties, however, pension 
accruals turn negative as forgone retirement payments 
exceed the value of additional benefits earned in later 
years, causing pension wealth to fall. The loss in pen-
sion wealth reduces effective compensation by about 
a quarter in a worker’s early sixties, two-fifths in her 
late sixties, and a half in her early seventies.

This pattern of benefit growth substantially lim-
its the state’s ability to attract and retain the best 
workers. Young workers have little incentive to join 
the state’s workforce unless they plan to remain on 
the payroll for at least 25 years. Those who leave 
their jobs earlier forgo nearly all retirement benefits 
from the employer. The more mobile the workforce 
and the stronger the desire to maintain the option 
of changing careers or moving to another state, the 
more this benefit structure discourages workers 
from entering state employment.

The traditional plan doesn’t help state human 
resource managers deal with many middle-aged 
employees either, because it locks these employees 

later, at age 55 instead of 50, and is less dramatic. 
Wealth grows steadily through age 65 as the early 
retirement penalty declines, but then falls. Com-
pared with tier 1, tier-5 wealth peaks later (age 65 
versus 59) and amounts to only about half as much 
(four times the employee’s previous year’s salary 
versus eight times).

How Traditional Pension  
Plan Design Discriminates  
among Workers

To better appreciate how pension wealth changes 
from additional working years, figure 3 shows 
annual pension wealth increments averaged over 
five years for typical tier-1 (pre-reform) employees 
hired at age 25. The growth in the value of future 
pension benefits is a trivial piece of compensation 
early in the career, adding nothing at ages 25 to 30 
(before vesting) and just 4 percent of compensation 
on average between ages 30 and 35 (at vesting). 
Pension accruals grow over the next 10 years as 
workers approach the early retirement age but 
remain a minor element of compensation through-
out most of their forties. Once they can begin col-
lecting early benefits at age 50, however, pension 
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F i g u r e  3
Average Annual Addition to Employer Pension Wealth from Working an Additional Five Years as 
Percentage of Salary,  New Jersey PERS Tier 1, Employees Hired at Age 25, by Age 

Source: Authors’ calculations based on Divison of Pensions and Benefits  (2011).

Notes: Estimates are net of employee contributions. The analysis assumes a nominal interest rate of 5% and employee contri-
bution rate of 5.5%, the rate in effect from 2007 to 2011. PERS tier 1 covers general employees of the State of New Jersey 
hired before July 1, 2007. See the appendix for details.
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Finally, like nearly all state retirement plans, the 
first tier of New Jersey’s PERS violates the princi-
ple of equal justice by providing unequal pay to 
workers of different ages performing equal work. 
Employees in their early fifties generally receive 
much higher total compensation each year than 
those in their early sixties or older, because the pen-
sion plan effectively boosts total pay for the younger 
group while cutting total pay for the older group.

As another piece of evidence on unequal pay for 
equal work, pension accruals vary widely at each 
age depending on when the employee was hired. As 
noted, tier-1 employees hired at age 25 effectively 
forfeit 28 percent of their salary on average each 
year on the job from age 60 to 65, because they lose 
pension wealth by delaying retirement. However, 
employees hired at age 35 only forfeit 15 percent of 
their salaries on average by working in their early 
sixties, while employees hired at age 50 actually 
increase their total compensation (figure 4).

Because pension accruals swing widely over the 
career and vary with age at hire, it’s difficult for the 
state to tie total compensation to productivity. A fair 
compensation scheme tied to productivity would 

into their jobs. Workers in their forties stand to reap 
enormous pension windfalls by remaining on the 
payroll at least until they qualify for early retire-
ment, so very few quit even if the job is not a par-
ticularly good fit. This inefficiency makes workers 
and taxpayers worse off. The state may have tempo-
rarily locked in some above-average workers, but it’s 
done the same for below-average workers as well.

This pension plan design also makes it difficult 
for the state to retain experienced older workers, 
many of whom have specialized skills and deep 
institutional knowledge that are difficult to replace. 
Workers hired at age 25 essentially forfeit a quarter 
of their pay each year if they remain on the job in 
their early sixties. These pay cuts induce many state 
employees to retire. A benefit system that encour-
aged early retirement might have made sense a gen-
eration ago as many highly educated women and 
young baby boomers entered the labor force. But 
inducing still-productive older workers to retire 
early makes little sense today as the workforce ages. 
With the supply of younger adults likely to stagnate 
over the next decade, employers will increasingly 
need older workers.

F i g u r e  4
Average Annual Addition to Employer Pension Wealth from Working From Ages 60 to 65, New Jersey 
PERS Tier 1, by Age of Hire

Source: Authors’ calculations based on Divison of Pensions and Benefits (2011).

Notes: Estimates are net of employee contributions. The analysis assumes a nominal interest rate of 5% and employee contri-
bution rate of 5.5%, the rate in effect from 2007 to 2011. PERS tier 1 covers general employees of the State of New Jersey 
hired before July 1, 2007. See the appendix for details.
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treat workers of equal productivity equally, but it is 
difficult to offset swings in pension compensation 
by swings in cash compensation. A state might try 
to raise new hires’ cash wages to offset their lack of 
pension benefit accruals and then lower cash raises 
for more senior employees as pension accruals rise, 
but it would have to determine the effect of this 
type of policy on employee morale and union 
negotiation. In any case, it wouldn’t solve the prob-
lem of benefits varying widely simply by the age at 
first hire.14

Recent Reforms Don’t Solve 
Recruitment and Retention 
Problems

New Jersey’s 2011 pension reforms sharply cut costs 
but did not eliminate the recruitment and retention 
problems created by the state’s pension plan. Figure 
5 shows annual pension wealth increments for a 
typical tier-5 employee hired at age 25, averaged 
over five years. The new plan makes it more difficult 
to recruit workers who do not plan to stay with the 
state over their entire careers, because it adds noth-
ing to total compensation for the first 20 years of 
employment and then augments annual cash com-
pensation by just 1 percent between ages 45 and 50. 
Typical 25-year-old hires get virtually nothing out 

of the pension plan if they leave before age 50 (and 
even lose money under state actuarial assumptions, 
as we discuss below). Between ages 50 and 55, aver-
age annual employer-provided pension accruals soar 
to 36 percent of salary. Accruals are lower at ages 55 
to 60 but still substantial. As under tier 1, strong 
pension wealth growth in the fifties locks middle-
aged workers into their jobs. Finally, pension accru-
als turn strongly negative at older ages, effectively 
lowering annual cash compensation each year by 27 
percent on average between ages 65 and 70, provid-
ing workers with strong incentives to retire.

Despite these shortcomings, the recent pension 
reforms signify some improvement in incentives 
over the plan still in place for general state employ-
ees hired before mid-2007. As shown in figure 6, 
which reports single-year pension accruals for tier-1 
employees hired at age 25 and their tier-5 counter-
parts, the midlife spike in pension accruals is much 
less dramatic in tier 5 and pension accruals do not 
turn negative until age 66, 10 years later than in tier 1. 
Nonetheless, the basic problems with the traditional 
state pension plan—an incentive structure that pro-
vides little reward for young, mobile workers, locks in 
middle-aged workers even if they are unproductive 
or unhappy, pushes older workers into retirement, 
and provides unequal pay for equal work—persist 
after the reforms.
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Source: Authors’ calculations based on Divison of Pensions and Benefits (2011).

Notes: Estimates are net of employee contributions. The analysis assumes a nominal interest rate of 5% and employee contri-
bution rate of 7.5%, the rate now phasing in by 2018. PERS tier 5 covers general employees of the State of New Jersey hired 
on or after June 28, 2011. See the appendix for details.
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How Younger Workers Pay  
for the State’s Past Sins

Since our focus here has been mainly on workers’ 
well-being and the state’s ability to attract and 
retain qualified employees, we have paid less atten-
tion to the returns (or discount rate) that the state 
and its actuaries assume will be earned on 
employer and employee contributions. Nearly all 
state plans assume that they will earn much more 
than the market rate on riskless assets. As it turns 
out, these actuarial assumptions imply that the 
state is counting on many or most newer employ-
ees’ contributions to subsidize the plan’s unfunded 
liabilities. That is, these employees contribute more 
to the plan (in present value at the state’s assumed 
rate of return) than they get back.

One of the lesser-known facts about traditional 
defined benefit plans—private as well as public—is 
that they always counted on providing few benefits 
to mobile employees. We saw this, for example, in 
New Jersey’s plan for tier-1 workers, who receive 
nearly nothing in pension benefits if they start at 25 

and leave before age 40. However, when almost all 
plan contributions are made by the employer as 
compensation, the employee’s net pension benefits 
are generally still positive, though often small.

Now consider what happens when the plan 
bumps up employee contributions, reduces benefits, 
and provides a lower return on past employee con-
tributions than the return it assumes it will earn on 
plan assets. So far, our calculations have assumed 
that employee contributions could grow annually at 
2 percent plus inflation (a 5 percent nominal rate of 
return). We generally consider this an appropriate 
return and discount rate for a plan with little risk of 
cutting promised benefits once earned.15 Certainly, 
few private annuities today offer such a high return. 
However, like most other states, New Jersey’s actu-
aries assume a much higher nominal return of 8.25 
percent per year on the risky assets that fund the 
plan. This rate is close to the long-term historic rate 
of return on stocks. If the plan returns only, say, 5 
percent on contributions by employees who leave 
before they qualify for benefits, the state effectively 
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makes money on those contributions in the same 
way as a bank, hedge fund, or other financial arbi-
trageur. The state makes even more money if it pays 
less interest on refunded employee contributions.

In figure 7, we have replicated the calculations 
used in figure 5 but now use the actuaries’ assumption 
of an 8.25 percent nominal return on contributions. 
For refunded contributions, we assume that the plan 
pays only 2 percent nominal interest, the rate it actu-
ally pays now.16 As the figure shows, tier-5 employees 
in every age group, except the late forties and early 
fifties, are accruing negative pension benefits—in 
other words, they’re earning less than they would if 
they were simply given an 8.25 percent return on 
their own contributions. For those with less than 10 
years of service, the state earns a little over 6 percent 
on the employee contributions. It also makes 
money—in this case by the more elaborate benefit 
formula—for a great many of those with more than 
10 years of service.

Put another way, these types of pension reforms 
now count on contributions from many newer and 
more mobile employees, who leave before their fif-
ties, to subsidize unfunded liabilities from the past. 

Only those who stay for several decades but don’t 
work much beyond retirement age will come out 
ahead, and even they will largely have financed their 
own retirement benefits. For example, tier-5 
employees hired at age 25 accumulate positive pen-
sion wealth only if they remain on the job until at 
least age 55 and retire by age 64.17 Their pension 
wealth peaks at only 73 percent of annual salary.18

Our pension wealth calculations here and earlier 
in the report depend on various assumptions that 
are subject to debate. Our wealth profiles would 
change, for example, if we assumed a different infla-
tion rate, an alternative growth pattern for salary, 
and different survival rates. Additionally, the calcula-
tions cover workers who take their benefits as single- 
life annuities. Considering benefits for surviving 
spouses could boost estimated pension wealth. We 
also fail to account for the expenses the state incurs 
running the plan. It may be appropriate for the plan 
to make some money from young workers who leave 
state employment before qualifying for an immediate 
pension to help cover these administrative costs. It 
seems unlikely, however, that addressing these caveats 
would fundamentally change our basic conclusion: 
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F i g u r e  7
Average Annual Addition to Employer Pension Wealth from Working an Additional Five Years as 
Percentage of Salary, New Jersey PERS Tier 5, Employee Hired at Age 25, Using the Plan’s 
Assumed Interest Rate of 8.25%, by Age

Source: Authors’ calculations based on Divison of Pensions and Benefits (2011).

Notes: Estimates are net of employee contributions. The analysis assumes that the plan earns 8.25% per year on assets but 
pays only 2% nominal interest on refunded employee contributions. The employee contribution rate is set at 7.5%, the rate 
now phasing in by 2018. PERS tier 5 covers general employees of the State of New Jersey hired on or after June 28, 2011. 
See the appendix for details.
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for employees who leave before early retirement, 
their own contributions will fully fund their own 
benefit as well as help cover other plan liabilities.

This, then, is the dilemma posed by the past 
underfunding of pension plans and the shifting 
forward of risks to current and future generations. 
When the day of reckoning comes, someone has to 
pay. Only three groups can be tapped: existing 
employees or retirees, newer employees, or taxpay-
ers. Many states are attempting to limit the hit on 
taxpayers and particularly on older current employ-
ees, who will contribute more for only part of their 
careers and will not be subject to many other ben-
efit reductions. This leaves newer and younger 
employees with the burden of covering costs for 
which they were not responsible.19

To be clear, this dilemma stretches across most 
state pension plans. New Jersey PERS is merely an 
illustrative example. We are engaged in a longer-
term project to provide similar data on plans—
whether reformed or not—in all 50 states and the 
District of Columbia.

State pension plan reform is a microcosm of a 
broader societal problem, as debts from the past are 
shifted to current or future generations. For state 
pension plans, reform may help an overall budget, 
but may also reduce retirement security for those 
younger workers being hired now and, through 
uneven incentives across different age groups, limit 
the government’s ability to recruit or retain the best 
workers.

Pension Designs to Reward  
Work and Provide More Equal  
Pay for Equal Work

New Jersey’s is only one example of state pension 
reforms occurring across the United States. The 
incentives present throughout New Jersey’s retire-
ment system, including the most recent round of 
reforms, are not unique to that state. Rather they 
are endemic to traditional pension plans and make 
reform especially difficult in states that assume high 
rates of return that later lead to significant under-
funding.

Because benefits are essentially frozen when 
workers leave—earning no real interest return and 
further eroding with inflation—these plans penalize 
those who quit years before retirement. Thus, they 

don’t particularly appeal to young mobile workers, 
those likely to interrupt their careers to raise chil-
dren or care for other family members, or those 
who simply want to consider more than one career 
in one state pension system over their lifetimes. 
Older workers eligible to retire forfeit a year of 
benefits for every year they remain on the payroll, 
providing them with strong incentives to cash in 
their pensions as soon as possible. As workers 
respond to these retirement incentives, they deprive 
the public sector of talented, seasoned employees.20 
This talent drain is becoming increasingly problem-
atic as the workforce ages and the pool of younger 
workers stagnates, rendering older workers the larg-
est source of underused resources.21

While traditional pension plans continue to cover 
nearly all government workers, private-sector 
employers—particularly those in high-growth indus-
tries—recognized long ago that these plans prevent 
them from attracting and retaining the best workers 
in today’s aging and increasingly mobile labor force. 
The more flexible 401(k)-type plans have many 
problems, but do provide real value to young mobile 
workers because they don’t penalize short-term 
employment. Unlike traditional retirement benefits, 
401(k) account balances continue earning interest 
after employees leave their jobs. And 401(k)s don’t 
penalize older employees who work past some arbi-
trary retirement age because their account balances 
can continue to grow as long as they work and con-
tribute. In fact, workers with 401(k) plans tend to 
retire much later than those with traditional pen-
sion plans.22

By the same token, workers in 401(k) plans are 
exposed to investment risk, leaving them vulnerable 
to fluctuations in the stock and bond markets. 
Moreover, if they choose to convert their balances 
to annuities, their payouts can fluctuate dramatically 
depending on the interest rates in effect when they 
annuitize. The majority of participants who don’t 
annuitize run the risk of depleting their accounts 
before they die.

Researchers and plan administrators have 
attempted to strike a balance between the pros and 
cons of 401(k)s, perhaps along the lines of cash bal-
ance plans—hybrids that combine features of 401(k)s 
and traditional plans.23 Cash balance plans set aside a 
given percentage of salary each year for each 
employee and credit them with interest, usually 
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based on some benchmark like the U.S. Treasury bill 
rate. Benefits are expressed as an account balance, as 
with 401(k)s, but pay benefits (either as a lump sum 
or an annuity) from commingled funds invested in a 
pension trust on behalf of all participants. Typically, 
cash balance plans provide annuities at much more 
favorable rates than are available to 401(k)-type par-
ticipants, and annuities for surviving spouses are 
often subsidized. Unlike traditional plans, cash bal-
ance plans accumulate benefits more evenly over a 
career. Younger workers value these benefits because 
they are not back-loaded late in their careers. Older 
employees don’t forfeit benefits when they remain 
on the job into their sixties and seventies, because 
the account balance keeps growing. At the same 
time, cash balance plans in the private sector could 
(but often do not) allow workers to share in any 
returns from investing in stocks and similar risky 
assets. Private-sector employees often cash out and 
spend these benefits if they leave their employers 
before retirement, leaving themselves financially 
vulnerable in old age.

At the end of the day, there is no perfect pension 
instrument. States in the process of pension reform 
would do well to try to combine the best features of 
these different plan types, including (1) annuities to 

protect against outliving savings and (2) equal pay 
for equal work to avoid discriminating against the 
younger and the more-seasoned employees. States 
even enjoy certain advantages over the private sec-
tor; they are subject to less regulation and, because 
they are permanent institutions, can better share 
some risks across generations.

The dilemma today for many states is that they 
are forced to remedy bad pension compensation 
and funding decisions made in the past that have 
left liabilities to many taxpayers and workers who 
were not responsible for those decisions. To work 
through this economic and political maze, state 
employers and their employees should fully under-
stand the effects of their current system and of 
alternative reforms on how benefits are accruing 
over time, how accumulations depend on age and 
when each employee begins and leaves employ-
ment, and how employee benefits relate to total 
compensation. Regardless of the cost states decide 
they can afford, such efforts would enhance the 
probability of developing compensation systems 
that compensate employees with relatively equal 
pay for equal work and better retirement protec-
tions, and would better prepare states to compete in 
the labor markets of the 21st century.
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examine what would be an appropriate actuarial 
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Board (2011).

  8.	N ew Jersey state employees also receive Social 
Security retirement benefits, which replace 
about 45 percent of lifetime earnings for the 
median worker (Favreault et al. 2012).

  9.	 Our pension calculations use an employee con-
tribution rate of 5.5 percent for tier-1 partici-
pants and 7.5 percent for tier-5 participants.

10.	 In addition to retirement benefits, tier-1 employee 
contributions also fund disability and death ben-
efits. Because our computations assume that all 
contributions fund pension benefits, we are 
somewhat understating pension wealth. Our 
underestimate is small, however, because the 
expected value of future disability and death ben-
efits is modest. Retirement benefits accounted 
for 88 percent of the state’s accrued liability for 
active members from June 2010 to June 2011 
(Buck Consultants 2011).

11.	 In reality, New Jersey public employees who 
leave before their benefits vest lose money 
(accumulating negative pension wealth) because 
the state currently pays only 2 percent annual 
interest on refunded contributions (Division of 
Pensions and Benefits 2011).

12.	 As with tier-1 employees, we somewhat under-
state pension wealth in tier 5 because we assume 
that all employee contributions help fund retire-
ment benefits. However, the underestimate is 
likely small because tier-5 employees are not 
eligible for disability benefits, and death benefits 
are modest.

13.	 The plan forces workers to save, which could 
make them better off even without any contribu-
tions from the state, although they might be able 
to earn higher returns on their savings elsewhere.

14.	 Some states have tried to eliminate effective 
pay cuts for older state employees by offering 
deferred retirement option plans (DROPs). 
These schemes allow workers near retirement 
to freeze their pension wealth while they con-
tinue to work. The state deposits their pension 

Notes
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benefits into special interest-bearing accounts 
and continues to pay their full salaries. Once 
they stop working, they collect their account 
balances as a lump sum and begin receiving the 
same monthly pension they would have col-
lected if they had stopped working when they 
began participating in the DROP. These pro-
grams substantially reduce early retirement 
incentives because workers do not lose pension 
wealth by remaining on the job, and DROPs 
appear to increase retirement ages significantly 
(Alva, Coe, and Webb 2010). However, they 
also raise pension costs because they allow 
more state workers to maximize their pension 
wealth.

15. 	The one exception is that some states (including 
New Jersey) have scaled back the postretirement 
COLA.

16. 	Division of Pensions and Benefits (2011).

17. 	Pension wealth begins growing at age 45, when 
workers hired at age 25 first do better by 
collecting a future pension rather than having 
their contributions refunded. However, pension 
wealth does not exceed zero until they reach 
age 55.

18.	 As noted earlier, we slightly understate pension 
wealth because we ignore the value of death 
benefits.

19.	N early all public school teachers are covered by 
traditional retirement plans. By discouraging 
young workers from entering the profession, 
these plans could lower educational quality and 
ultimately the nation’s productivity and com-
petitiveness.

20.	 Samwick (1998); Stock and Wise (1990).
21.	 Mermin, Johnson, and Toder (2008).
22.	 Friedberg and Webb (2005).
23.	 Johnson and Steuerle (2004).
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Table A1 describes the details of each tier of New 
Jersey’s PERS, which covers the state’s general 
employees. Vested workers who leave state employ-
ment before they can begin collecting benefits qual-
ify for a deferred annuity, which may begin at the 
normal retirement age. Pension wealth for a given 
age is computed as the expected present value of the 
future stream of pension benefits, minus the present 

value of employee contributions. The calculations 
assume that the employee stops working at that age 
and begins collecting benefits at the time that maxi-
mizes pension wealth (or immediately, if the optimal 
age has already passed). Pension wealth accounts for 
expected survival probabilities, career earnings 
growth, interest rates, and changes in the consumer 
price index. We express pension wealth as multiples 

Technical Appendix

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Start date of covered 
employees

Before 7/1/07 7/1/07–11/1/08 11/2/08–5/30/10 5/31/10–6/27/11 After 6/27/11

Vesting (years) 10 10 10 10 10

Normal retirement age 60 60 62 62 65

Percentage factor 1.82% 1.82% 1.82% 1.67% 1.67%

Years included in final 
average salary

Top 3 Top 3 Top 3 Top 5 Top 5

Years of service required to 
qualify for early retirement 

25 25 25 25 30

Early retirement reduction 
(per year)

3%, before 
age 55

1%, age 55–59; 
3% before 55

1%, age 55–61; 
3% before 55

1%, age 55–61; 
3% before 55

3% before 
age 65

COLA (percentage of change 
in CPI)

60% 60% 60% 60% None

Employee contributions

July 2007 to Sept. 2011 5.5% 5.5% 5.5% 5.5% NA

Oct. 2011 to June 2012 6.5% 6.5% 6.5% 6.5% 6.5%

July 2012 to June 2018a Between 6.5 
and 7.5% 

Between 6.5 
and 7.5%

Between 6.5 
and 7.5%

Between 6.5 
and 7.5%

Between 6.5 
and 7.5%

After June 2018 7.5% 7.5% 7.5% 7.5% 7.5%

Source: Division of Pensions and Benefits (2011).

a. The employee contribution rate gradually increases from 6.5 to 7.5 percent between 2012 and 2018.

Ta b l e  A 1 .
Details of New Jersey Public Employees Retirement Plan
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of the previous year’s salary. Unless otherwise noted, 
the calculations assume an annual real interest rate of 
2 percent and an annual inflation rate of 3 percent, 
and thus a nominal interest rate of 5 percent. Sur-
vival probabilities are based on a unisex life table 
from the Social Security Administration’s Office of 
the Chief Actuary. We estimate earnings growth by 
regressing annual earnings on age and other demo-
graphic characteristics for a sample of state and local 
government employees in the 2010 American Com-
munity Survey.

Pension accrual at a given age is computed as the 
difference in pension wealth at the current age and 
wealth the previous year. Pension wealth generally 

increases each year before participants qualify for 
benefits (even if their future annual payments do not 
change) because the time to retirement shrinks, 
reducing financial discounting and improving par-
ticipants’ survival chances. So that pension accrual 
reflects only the impact of additional work on future 
benefits, when constructing the measure we divide 
pension wealth at the current age by one plus the 
interest rate and multiply by the probability of sur-
viving from the previous age to the current age. We 
express pension accruals as a percentage of the previ-
ous year’s salary. Average annual five-year accruals are 
expressed as a share of average annual earnings over 
the previous five years.
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