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M E M O R A N D U M 
 

DATE:   March 5, 2021 

 

TO: Benefits Committee Members    

 Melinda K. Manning, Sheila Simpson, Lee Thompson, Ryan Pope, Renee Metzler 
 

FROM: Sandy Thiry, Administrator 

 

RE: Regular Meeting Notice   

 
 

A regular meeting of the Benefits Committee of the Charlotte Firefighters' Retirement System is 
scheduled for Thursday, March 11, 2021 at 8:00 A.M.  Due to the COVID19 restrictions in 
place, this meeting will be conducted remotely. You may join the meeting by dialing (267) 930-
4000 with access code, 509617232.  
 

AGENDA 
 

 
1. Approval of February 11, 2021 Meeting Minutes 

 
2. Noteworthy News 

 
3. Act Amendment Update 

 
4. Education Modules Update 

 
5. CBIZ Study/City Options 

a. Compensation Definition 
b. Final Average Salary Period 

 
6. New Business  

 
 
 

 

If you would like copies of the agenda materials, please contact the CFRS office: 
CFRS@charlottenc.gov 
 

The next Regular Meeting is scheduled for Thursday, April 15, 2021. 
  

Vanessa Heffron, Chairperson of the Board 
 Lisa Flowers, Senior Assistant City Attorney 

Charlotte Fire Department Stations  
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CHARLOTTE FIREFIGHTERS’ RETIREMENT SYSTEM 
428 East Fourth Street • Suite 205 • Charlotte, North Carolina • 28202• (704) 626-2728 •  Fax (704) 626-7365 

 

BENEFITS COMMITTEE MINUTES 

 

February 11, 2021 
 

PRESENT: Melinda Manning - Chair, Lee Thompson, Renee Metzler, Ryan Pope and Sheila 

Simpson  

 

OTHER:  Staff - Sandy Thiry, Desiré Dixon, Tony Bass, Ty Phelps and Legal Counsel Lisa 

Flowers  

 

OFFICIAL CALL TO ORDER 

Melinda Manning called the meeting to order at 8:00 a.m. and attendance was taken via 

roll call. 

 

I. MEETING MINUTES APPROVAL 

Ryan Pope motioned to approve the minutes for the January 14, 2021 meeting and Renee 

Metzler seconded the motion and the motion carried via roll call vote. 

 

II. POST RETIREMENT ADJUSTMENT 

The Committee was assigned to review retiree benefits as a result of the January Board’s 

discussion of post retirement adjustments. Staff researched and presented the Committee 

with the national 2021 poverty levels report and retiree benefit amount comparison along 

with COLA and bonus history comparison between CFRS and LGERS and Social 

Security. Sandy also provided the Committee with the City’s budget process timing. The 

Committee will review the 2021 actuarial study once completed later this year. The 

Committee acknowledged the positive work that the Board has done over the past few 

years to improve the plan’s funded levels in an effort to move toward the ability to review 

a bonus or COLA for the retirees.  This work has included reducing administrative costs 

while developing efficiencies, monitoring and taking advantage of investment manager 

fee discounts, developing a funding initiative to increase funding levels approved by the 

City, and work in progress on developing a Funding Policy that will provide for an updated 

philosophy and process for providing post retirement payments.   

 

III.  FUNDING REQUEST/ACT AMENDMENT UPDATE  

The City continues its commitment to the Funding Request. Lisa and Sandy are working 

with Dana Fenton through the legislative package process.  

 

IV. 2021 COMMITTEE WORK PLAN 

The Committee discussed the work plan responsibilities and timelines in consideration of 

the Board’s recommendation. The Committee spent considerable time regarding 

communications, opportunities, and miscommunications. The Communication policy will 

move to priority along with the Funding Policy.  

 

V. CBIZ STUDY/ACT AMENDMENTS 

The Committee resumed discussion about options for the City’s review. These discussions 

are on-going with the goal to provide the Board a review of different options that include 



 

 

the pro’s and con’s before providing the summary to the City. Staff will update previous 

analysis of averaging periods and compensation for future meeting discussion.  

  

VI. NEW BUSINESS 

No new business was presented during the February 11, 2021 Committee meeting.  

 

Ryan Pope motioned to adjourn at 10:24 a.m. and Lee Thompson seconded the motion. 

The motion carried via roll call, excluding Renee Metzler. 

 

  Next Regular Meeting is scheduled for Thursday, March 11, 2021 at 8:00 a.m. 

 

 
cc:  Vanessa Heffron -Chair  
 John Carr – Vice Chair 

 Lisa Flowers – Sr. City Attorney 
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     Monitor Legislation Progress Counsel, Staff

     Review Benefit Plan Options for City
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 Firefighter II Firefighter II Firefighter II Firefighter II Firefighter II Firefighter II 

 Salary  

2 year avg 

 Current Plan 

W2 Plan Compensation

2 year avg 

 W2 Plan Compensation

3 year avg 

 W2  Plan Compensation

4 year avg 

 Salary   

3 year avg 

 Salary   

4 year avg 

Example:

Salary History

 FY 19 Pay 4  $                          65,699.00  $                           125,140.00  $                         125,140.00  $                            125,140.00  $                          65,699.00  $                          65,699.00 

FY 18 Pay 3  $                          62,840.00  $                           101,055.00  $                         101,055.00  $                            101,055.00  $                          62,840.00  $                          62,840.00 

FY 17 Pay 2  $                          60,105.00 60,105.00$                           60,105.00$                               60,105.00$                          60,105.00$                          

FY 16 Pay 1  $                          59,217.00 59,217.00$                               59,217.00$                          

Vacation/Sick Payout: 

(52 hr worker)

272 Sick Hours (Val Assumptions)                                      3,258                                         3,258                                       3,258                                          3,258                                      3,258                                      3,258 

93

Vacation Hours (2yr + current yr 

accrual)                                      1,116                                         1,116                                       1,116                                          1,116                                      1,116                                      1,116 

Hourly Rate  $                                 24.30  $                                     24.30  $                                  24.30  $                                      24.30  $                                 24.30  $                                 24.30 

Sick Days paid by City                                      43.50                                         43.50                                       43.50                                          43.50                                      43.50                                      43.50 

Sick Payout used in FAS  $                            6,997.53  $                               6,997.53  $                             6,997.53  $                                6,997.53  $                            6,997.53  $                            6,997.53 

Vac Payout used in FAS  $                          18,076.94  $                             18,076.94  $                           18,076.94  $                              18,076.94  $                          18,076.94  $                          18,076.94 

Total Unused Sick/Vac Payout FAS  $                          25,074.47  $                             25,074.47  $                           25,074.47  $                              25,074.47  $                          25,074.47  $                          25,074.47 

Residual Sick Leave hours                                      2,736                                         2,736                                       2,736                                          2,736                                      2,736                                      2,736 

Residual Sick to convert                                         228                                            228                                          228                                             228                                         228                                         228 

Additional service extended                                        1.00                                           1.00                                         1.00                                            1.00                                        1.00                                        1.00 

Years of Service Earned                                           25                                              25                                            25                                               25                                           25                                           25 

Total Credited Service                                   26.000                                       26.000                                    26.000                                        26.000                                   26.000                                   26.000 

Factor 2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

Final Average Salary $76,807 $125,635 $103,791 $92,648 $71,239 $68,234

Basic Benefit (Life Only) $51,921 $84,929 $70,163 $62,630 $48,158 $46,126

% Final Average Salary 68% 68% 68% 68% 68% 68%

% to Salary 79% 129% 107% 95% 73% 70%
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Example:

Salary History

 FY 19 Pay 4

FY 18 Pay 3

FY 17 Pay 2

FY 16 Pay 1

Vacation/Sick Payout: 

(52 hr worker)

272 Sick Hours (Val Assumptions)

93

Vacation Hours (2yr + current yr 

accrual)

Hourly Rate 

Sick Days paid by City

Sick Payout used in FAS

Vac Payout used in FAS

Total Unused Sick/Vac Payout FAS 

Residual Sick Leave hours 

Residual Sick to convert

Additional service extended

Years of Service Earned

Total Credited Service

Factor

Final Average Salary

Basic Benefit (Life Only)

% Final Average Salary

% to Salary

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

  C
O

M
P

A
R

IS
O

N
 O

F 
FI

N
A

L 
A

V
ER

A
G

E 
SA

LA
R

Y 
P

ER
IO

D
S

 Engineer  Engineer Engineer Engineer 3 year avg 4 year avg

 Salary   

2 year avg 

 Current Plan 

W2 Plan Compensation

2 year avg 

 W2 Plan Compensation

3 year avg 

 W2  Plan Compensation

4 year avg 

 Salary  

3 year avg 

 Salary  

4 year avg 

 $                             67,342.00  $                         101,932.00  $                          101,932.00  $                         101,932.00  $                          67,342.00  $                             67,342.00 

 $                             64,411.00  $                           90,052.00  $                            90,052.00  $                           90,052.00  $                          64,411.00  $                             64,411.00 

 $                             61,608.00  $                            64,032.00  $                           64,032.00  $                          61,608.00  $                             61,608.00 

 $                             60,698.00 60,698.00$                            $                             60,698.00 

                                        3,258                                      3,258                                        3,258                                      3,258                                     3,258                                         3,258 

                                        1,116                                      1,116                                        1,116                                      1,116                                     1,116                                         1,116 

 $                                    24.90  $                                  24.90  $                                   24.90  $                                  24.90  $                                 24.90  $                                    24.90 

                                        43.50                                      43.50                                        43.50                                      43.50                                     43.50                                         43.50 

 $                               7,172.52  $                             7,172.52  $                              7,172.52  $                             7,172.52  $                            7,172.52  $                               7,172.52 

 $                             18,529.01  $                           18,529.01  $                            18,529.01  $                           18,529.01  $                          18,529.01  $                             18,529.01 

 $                             25,701.53  $                           25,701.53  $                            25,701.53  $                           25,701.53  $                          25,701.53  $                             25,701.53 

                                        2,736                                      2,736                                        2,736                                      2,736                                     2,736                                         2,736 

                                           228                                          228                                           228                                          228                                         228                                            228 

                                          1.00                                        1.00                                          1.00                                        1.00                                        1.00                                           1.00 

                                             25                                            25                                             25                                            25                                           25                                              25 

                                     26.000                                    26.000                                     26.000                                    26.000                                   26.000                                      26.000 

2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

$78,727 $108,843 $93,906 $85,604 $73,021 $69,940

$53,220 $73,578 $63,480 $57,868 $49,362 $47,280

68% 68% 68% 68% 68% 68%

79% 109% 94% 86% 73% 70%
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Example:

Salary History

 FY 19 Pay 4

FY 18 Pay 3

FY 17 Pay 2

FY 16 Pay 1

Vacation/Sick Payout: 

(52 hr worker)

272 Sick Hours (Val Assumptions)

93

Vacation Hours (2yr + current yr 

accrual)

Hourly Rate 

Sick Days paid by City

Sick Payout used in FAS

Vac Payout used in FAS

Total Unused Sick/Vac Payout FAS 

Residual Sick Leave hours 

Residual Sick to convert

Additional service extended

Years of Service Earned

Total Credited Service

Factor

Final Average Salary

Basic Benefit (Life Only)

% Final Average Salary

% to Salary
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 Captain  Captain  Captain  Captain  Captain  Captain 

 Salary   

2 year avg 

 Current Plan 

W2 Plan Compensation

2 year avg 

 W2 Plan Compensation

3 year avg 

 W2  Plan Compensation

4 year avg 

 Salary   

3 year avg 

 Salary  

4 year avg 

 $                         87,753.00  $                         118,339.00  $                            118,339.00  $                        118,339.00  $                          87,753.00  $                         87,753.00 

 $                         83,934.00  $                           96,144.00  $                              96,144.00  $                          96,144.00  $                          83,934.00  $                         83,934.00 

 $                         80,358.00  $                              80,358.00  $                          80,358.00  $                          80,358.00  $                         80,358.00 

 $                         79,170.00 79,170.00$                            $                         79,170.00 

                                   3,258                                       3,258                                          3,258                                      3,258                                     3,258                                    3,258 

                                   1,116                                       1,116                                          1,116                                      1,116                                     1,116                                    1,116 

 $                                32.45  $                                   32.45  $                                     32.45  $                                  32.45  $                                 32.45  $                                32.45 

                                   43.50                                       43.50                                          43.50                                      43.50                                     43.50                                    43.50 

 $                           9,346.47  $                             9,346.47  $                                9,346.47  $                            9,346.47  $                            9,346.47  $                           9,346.47 

 $                         24,145.06  $                           24,145.06  $                              24,145.06  $                          24,145.06  $                          24,145.06  $                         24,145.06 

 $                         33,491.53  $                           33,491.53  $                              33,491.53  $                          33,491.53  $                          33,491.53  $                         33,491.53 

                                   2,736                                       2,736                                          2,736                                      2,736                                     2,736                                    2,736 

                                       228                                          228                                             228                                         228                                        228                                       228 

                                      1.00                                         1.00                                            1.00                                        1.00                                       1.00                                      1.00 

                                         25                                            25                                               25                                           25                                           25                                          25 

                                 26.000                                     26.000                                       26.000                                    26.000                                   26.000                                  26.000 

2.60% 2.60% 2.60% 2.60% 2.60% 2.60%

$102,589 $123,987 $109,444 $101,876 $95,179 $91,177

$69,350 $83,815 $73,984 $68,868 $64,341 $61,635

68% 68% 68% 68% 68% 68%

79% 96% 84% 78% 73% 70%
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Introduction
In 2018, one-quarter of state and local government 
employees—approximately 6.5 million workers—were 
not covered by Social Security on their current job. 
The Social Security Act of 1935 excluded all federal, 
state, and local government employees from coverage 
because of constitutional ambiguity over the federal 
government’s authority to impose Federal Insurance 
Contributions Act payroll taxes on public employers 
and because these employees were already covered 
by defined benefit pensions (Internal Revenue Ser-
vice [IRS] 2014). Beginning in the 1950s, a series of 
amendments allowed governments to enroll some of 
their employees in Social Security, so that by 1991 the 
program covered all federal employees and most state 
and local government employees. Today, state and 
local government employers may continue to exclude 
some employees from Social Security coverage, but 
only if these employees are enrolled in a retirement 

plan that meets federal regulations requiring suffi-
ciently generous benefits.

The legal requirements for benefit generosity are 
specified in IRS regulations known as the Employ-
ment Tax Regulations, issued pursuant to Section 3121 
of the Internal Revenue Code (IRC). Defined benefit 
pensions—the dominant type of plan offered by state 
and local governments—must provide members with an 
annuity, commencing on or before the Social Security 

Selected Abbreviations 

AIME average indexed monthly earnings
AWI average wage index
COLA cost-of-living adjustment
CPI Consumer Price Index
FAS final average salary
FRA full retirement age

* Laura Quinby is a Senior Research Economist and Jean-Pierre Aubry is the Associate Director of State and Local Research at the 
Center for Retirement Research (CRR) at Boston College. Alicia Munnell is the Peter F. Drucker Professor of Management Sciences at 
Boston College’s Carroll School of Management and the Director of the CRR at Boston College.

Note: The research reported herein was performed pursuant to a grant (no. 5 RRC08098402-10-00) from the Social Security 
Administration, funded as part of the Retirement Research Consortium. Contents of this publication are not copyrighted; any items may 
be reprinted, but citation of the Social Security Bulletin as the source is requested. The Bulletin is available on the web at https://www 
.ssa.gov/policy/docs/ssb/. The findings and conclusions presented in the Bulletin are those of the authors and do not necessarily represent 
the views of the Social Security Administration or Boston College.

Pensions for state and LocaL Government Workers 
not covered by sociaL security: 
do benefits meet federaL standards?
by Laura D. Quinby, Jean-Pierre Aubry, and Alicia H. Munnell*

Federal law allows certain state and local governments to exclude employees from Social Security coverage if 
those employees are provided with a sufficiently generous pension. Because the benefits provided by many public 
pensions have declined in recent years, this article assesses whether those currently offered by state and local 
governments satisfy federal standards and whether the standards ensure pension benefits equivalent to those of 
Social Security. We find that state and local government plans adhere to the standards and provide equivalent 
benefits at the full retirement age. However, the standards ignore differences between public pensions and Social 
Security in key provisions that drive lifetime resource levels. Accounting for those differences, a wealth-based 
generosity test suggests that 43 percent of public pensions fall short of Social Security for a significant minority 
of noncovered new hires. Equally important, some plans could exhaust their trust funds within 10 years, putting 
beneficiaries at risk.

PERSPECTIVES

https://www.ssa.gov/policy/docs/ssb/
https://www.ssa.gov/policy/docs/ssb/
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full retirement age (FRA), which ranges from 65 to 
67 depending on the worker’s birth year. The annuity 
must equal the value of the Social Security benefit the 
member would have received at FRA had he or she par-
ticipated in the program. To help state and local govern-
ments determine whether the benefit formulas they offer 
comply with the regulations, the federal government 
has established “Safe Harbor” formulas to calculate 
annual benefits; the formulas were designed to assure 
that benefits equal those provided by Social Security 
for a typical noncovered public employee. Legally, state 
and local pensions that meet the Safe Harbor require-
ments comply with the Employment Tax Regulations.

Whether state and local governments currently 
satisfy the Safe Harbor standards, and whether the 
standards continue to ensure that the plans provide 
benefits equal in generosity to Social Security, is 
unclear. The need to assess whether state and local 
pensions comply with federal standards has increased 
since financial downturns in 2001 and 2008 dramati-
cally reduced the assets held by state and local pen-
sion funds and triggered a wave of benefit reductions, 
usually affecting new hires (Aubry and Crawford 
2017; Munnell and others 2013; Munnell, Aubry, and 
Cafarelli 2014). Additionally, some government pen-
sion plans could soon exhaust their assets and revert to 
pay-as-you-go systems, seriously endangering future 
benefit payments and compromising the retirement 
security of their members (Monahan 2017).

Given recent benefit cuts and looming reductions 
for some plans, this article explores the extent to which 
noncovered public employees receive benefits com-
mensurate with what they would have received under 
Social Security. We first determine whether the retire-
ment plans for noncovered state and local government 
employees satisfy the Safe Harbor requirements and 

whether the requirements provide Social Security–
equivalent income at age 67 (the FRA for workers 
born in 1960 or later). We examine a large sample of 
benefit formulas for noncovered workers and find that 
all sampled formulas meet or exceed the Safe Harbor 
requirements. To determine whether the legislated 
Safe Harbor parameters produce the required income 
at age 67, we compare the benefit levels to which a 
typical employee would be entitled under a public plan 
that meets the minimum Safe Harbor requirements and 
under Social Security. Our finding suggests that the 
Safe Harbor–compliant benefit formulas produce about 
the same level of income at age 67 as Social Security.

Although the sampled state and local benefit for-
mulas satisfy the letter of the law, noncovered public 
employees still might not receive Social Security–
equivalent resources in retirement for three reasons. 
First, state and local government pensions often set 
very long vesting periods and, second, in recent years, 
they are increasingly unlikely to grant full cost-of-
living adjustments (COLAs) after retirement. These 
shortcomings are partially offset by the third factor: 
the much younger normal retirement ages (NRAs) 
established by state and local government pensions. We 
incorporate the vesting period, COLA, and NRA into 
a wealth-based generosity test, which requires calculat-
ing the present value of lifetime retirement benefits—
arguably, a more meaningful measure of retirement 
resources—for a typical noncovered public employee 
and for a worker continuously covered by Social 
Security. That calculation shows that 43 percent of 
sampled benefit formulas for noncovered workers fall 
short of Social Security benefit levels, although we note 
that the calculation is very sensitive to the employment 
and earnings patterns of the noncovered employees. 
Additionally, the legal standards for benefit generosity 
ignore the spousal, survivor, and disability benefits 
provided by Social Security. These ancillary benefits 
represent a potentially substantial difference between 
public plans and Social Security. Such benefits are 
beyond the scope of this article, but they are valuable to 
retirees and should be the focus of future work.

Finally, this article grapples with an additional 
conceptual complication: A number of pension plans 
for noncovered state and local government employees 
have low funded ratios, and Social Security likewise 
faces a projected financial shortfall. A simple projec-
tion of pension cash flows using information from 
the Public Plans Database, maintained by the Center 
for Retirement Research at Boston College (http://
publicplansdata.org/), reveals that two plans sponsored 

Selected Abbreviations—Continued

GAO Government Accountability Office
IRC Internal Revenue Code
IRS Internal Revenue Service
NASRA National Association of State Retirement 

Administrators
NRA normal retirement age
OASI Old-Age and Survivors Insurance
PIA primary insurance amount
SSA Social Security Administration
WEP Windfall Elimination Provision
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http://publicplansdata.org/
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by the City of Chicago could exhaust their assets 
within 10 years. The article summarizes the ongoing 
debate over the legal responsibility of state and local 
governments to provide full benefits after trust funds 
are exhausted. It also asks how state and local pen-
sion assets should be compared with Social Security’s 
Old-Age and Survivors Insurance (OASI) trust fund. 
The question is pertinent, given that the 2019 Annual 
Report of the Board of Trustees of the Federal Old-
Age and Survivors Insurance and the Federal Dis-
ability Insurance Trust Funds (hereafter, the Trustees 
Report)1 projects OASI trust fund depletion in 2034, 
which could trigger an automatic benefit reduction.

The article contains six sections, beginning with 
this introduction. The next section presents an over-
view of federal regulations on pension benefit generos-
ity and frames the current analysis within the existing 
literature on state and local pension finances. The 
third section compares the various benefit formulas 
currently offered to noncovered state and local govern-
ment employees with the Safe Harbor requirements 
and examines whether the Safe Harbor–compliant 
designs provide Social Security–equivalent benefits 
at age 67. The fourth section addresses the differing 
provisions for vesting periods, COLAs, and NRAs, 
then calculates lifetime retirement wealth for both 
a typical noncovered state or local employee and a 
similar worker continuously covered by Social Secu-
rity. The fifth section addresses the issues surround-
ing the exhaustion of pension trust fund assets. The 
final section concludes with a discussion of potential 
policy responses should a public plan violate federal 
standards. Appendices provide methodological details, 
assumptions, and supporting materials.

Background
This section outlines the federal standards regulat-
ing retirement benefit generosity for state and local 
government plans, then briefly discusses prior research 
on the topic.

An Overview of Federal Generosity 
Requirements for State and Local 
Retirement Plans
Until the 1950s, wages in the public sector were not 
subject to payroll taxes, and employees earned no 
Social Security credit for their time in government. 
A series of amendments to the Social Security Act, 
enacted beginning in 1951, allowed state and local 
governments to enroll some of their employees by 
establishing job-specific agreements with the Social 

Security Administration (SSA) under Title II, Section 
218 of the act, “Voluntary Agreements for Coverage 
of State and Local Employees” (42 U.S. Code § 418).2 
The Omnibus Budget Reconciliation Act (OBRA) of 
1990 (Public Law 101-508, Section 11332(b)) man-
dated coverage for all state and local government 
employees who do not participate in their employer’s 
retirement plan. Because Section 218 at that time did 
not clarify the definition of an employer “retirement 
system,” OBRA 1990 also amended IRC Section 3121 
to help government employers determine whether their 
employees were exempt from mandatory Social Secu-
rity coverage. Specifically, IRC Section 3121(b)(7)(F) 
authorized the Secretary of the Treasury, in coordina-
tion with the SSA, to limit the definition of a retire-
ment plan by setting minimum benefit requirements. 
IRC Section 3121 was meant to ensure that state and 
local government employees would be covered either 
by Social Security or by an employer-sponsored 
pension providing “meaningful” benefits comparable 
to those of Social Security (IRS 1991).

The minimum benefit requirements described in the 
IRS regulations issued pursuant to IRC Section 3121 
are very specific. As described in the Code of Federal 
Regulations, a government employee’s defined benefit 
plan meets the requirements

if and only if, on that day, the employee has 
an accrued benefit under the system that 
entitles the employee to an annual benefit 
commencing on or before his or her Social 
Security retirement age that is at least equal 
to the annual Primary Insurance Amount the 
employee would have under Social Security.

The regulators’ concept of benefit generosity is worth 
considering. First, it was not sufficient for an employ-
ee’s benefit to be equivalent to that of Social Security 
at the time of separation from government employ-
ment; instead, the employee’s public pension benefits 
had to accrue at the exact same rate, over the course 
of his or her career, at which Social Security benefits 
would have accrued. Second, by comparing the public 
pension benefit to the Social Security primary insur-
ance amount (PIA)—defined as the benefit received by 
a worker if claimed at FRA—the regulators focused on 
retirement income adequacy at only one point in time.3

Perhaps recognizing that traditional defined benefit 
pensions might not provide benefits equivalent to the 
Social Security PIA for every member on every day, 
the IRS contemporaneously issued Revenue Procedure 
91-40, describing the Safe Harbor formulas for defined 
benefit plans. The formulas are designed to produce a 
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benefit equal to the Social Security PIA for the “aver-
age wage earner,” and any plan that adopts one of the 
formulas satisfies the minimum benefit requirement 
for all employees covered by that formula (IRS 1991).4 
Table 1 outlines the acceptable formulas for defined 
benefit plans. All of the formulas assume an NRA of 
655 and lack Social Security’s guaranteed COLA. The 
regulations also outline Safe Harbor requirements for 
defined contribution plans (tax-deferred retirement 
savings accounts), stipulating that total employer and 
employee contributions equal at least 7.5 percent of 
salary annually and that assets be managed according 
to fiduciary standards.

Benefit factor (%)

3 years 1.50
4 years 1.55
5 years 1.60
6–10 years 1.75
More than 10 years 2.00

SOURCE: IRS Revenue Procedure 91-40. 

Table 1. 
Safe Harbor minimum benefit factors for defined 
benefit pension plans, by basis for calculating 
final average salary

Basis
Highest—

NOTE: Safe Harbor formulas calculate benefits as final average 
salary times years of noncovered employment times the 
benefit factor. 

Prior Research
Despite the strong legal link between state and local 
pension generosity and Social Security coverage, the 
issue remains largely undiscussed. It is not clear that 
the benefits earned by newly hired state and local gov-
ernment employees satisfy the Safe Harbor require-
ments because years of inadequate contributions and 
two stock market downturns have left many public-
sector defined benefit plans with insufficient assets to 
cover their liabilities. To try to alleviate the funding 
shortfalls, government sponsors have reduced plan 
benefits (Brown and Wilcox 2009; Novy-Marx and 
Rauh 2014; Aubry and Crawford 2017). The reduced 
benefit levels frequently target new hires because state 
statutes typically protect accrued pension benefits 
as contractual obligations that cannot be impinged 
(Munnell and Quinby 2012). These benefit reductions 
have taken various forms, including a lower COLA, a 
lower benefit multiplier, a longer period for computing 
the final average salary (FAS), and tighter retirement 
eligibility requirements for new hires than for their 

longer-tenured coworkers (Quinby, Sanzenbacher, and 
Aubry 2018).6 Occasionally, governments have also cut 
the COLA for current workers, arguing in court that 
only first-year benefits are protected by statute. In the 
wake of these cutbacks, state and local pensions may 
not match Social Security for new hires. For example, 
Kan and Aldeman (2014) demonstrate that Chicago 
teachers, who are not covered by Social Security, 
often accrue less pension wealth than they would have 
earned under Social Security.

In addition, the legal hurdles to cutting promised 
benefits have left some state and local governments 
responsible for legacy liabilities that they may be 
unable to meet (Munnell and Aubry 2016; Warshawsky 
and Marchand 2016). Under a scenario in which 
sponsors exhaust the assets in their pension trust funds 
and convert them to pay-as-you-go systems, legal 
scholars question whether state legislatures could be 
forced to pay promised benefits in full (Monahan 2010, 
2017; Cloud 2011; Reinke 2011). The federal pension 
generosity standards make no provision for an asset-
exhaustion scenario.

Do Pension Benefits for Newly 
Hired Noncovered Workers 
Satisfy the Letter of the Law?
This section assesses the generosity of benefits cur-
rently offered to noncovered state and local govern-
ment employees within the legal framework described 
above. The analysis has two goals: to determine 
whether retirement benefits for new hires meet the 
Safe Harbor requirements and to confirm that the Safe 
Harbor–required benefits provide Social Security–
equivalent income at age 67.

To this end, data on Social Security coverage 
were gathered using two independent surveys of plan 
administrators, one conducted by the authors and the 
other by the National Association of State Retirement 
Administrators (NASRA). The surveys targeted the 
56 largest state-administered retirement systems in 13 
states that account for 80 percent of U.S. noncovered 
state and local payroll (Government Accountability 
Office [GAO] 2010). We also collected plan member-
ship counts by occupation using the Census Bureau’s 
Annual Survey of Public Employment & Payroll and 
obtained detailed descriptions of benefit provisions 
for state and local workers without Social Security 
coverage from the plans’ actuarial valuation reports. 
The final study sample consists of 38 retirement plans 
offering 81 benefit formulas for significant numbers of 
noncovered workers in 12 of those 13 states.7
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Table 2 shows that the Social Security coverage 
rates we estimate for state and local government work-
ers in the 13 states are consistent with those reported 
in GAO (2010). The differences largely reflect the fact 
that we estimate the noncovered share of employees 
and GAO estimated the noncovered share of earn-
ings. Because nearly 90 percent of teachers in the 13 
sampled states were excluded from Social Security 
(Chart 1),8 and teachers tend to be more highly paid 
than other public employees, an earnings-based 
estimate of the noncovered share of workers will 
usually be higher than an employee-based calculation.

Table 2 also shows the variation in the number of 
retirement systems and the types of benefit formulas 
offered, by state. Because benefit designs may vary 
by occupation, the number of formulas exceeds 
the number of systems in most states. Most of the 
formulas for noncovered workers are structured as 
traditional defined benefit pensions, although seven 
of the 38 systems offer voluntary defined contribution 
plans and three offer hybrid plans (either manda-
tory or voluntary) that pair a less-generous defined 
benefit formula with a defined contribution account. 
Five systems have a cash-balance structure for at 
least some members; in this type of defined benefit 
plan, the employer contributes a set percentage of the 
participant’s salary each year and the account earns 
interest at a notional rate.

This study 
(percentage of employees)

GAO (2010) 
(percentage of earnings) Retirement systems Benefit formulas

California 42 60 3 12
Colorado 76 70 5 10
Connecticut 64 45 2 2
Georgia 22 25 2 2
Illinois 42 64 7 13
Kentucky 29 33 1 1

Louisiana 87 83 3 4
Massachusetts 100 97 8 22
Missouri 20 35 1 1
Nevada 100 96 1 2
New Jersey 0 9 . . . . . .
Ohio 100 99 3 9
Texas 35 53 2 3

NOTE: . . . = not applicable.

State

Share of employees without Social Security coverage, 
as estimated in— Study sample number of offered—

Table 2. 
Selected characteristics of the study sample, by state examined

SOURCES: Authors’ and NASRA surveys of public plan administrators; Census Bureau Annual Survey of Public Employment & Payroll; 
various plan documents, websites, and news articles; and GAO (2010).

Chart 1. 
Percentage of state and local government 
employees in 13 states who are not covered by 
Social Security, by selected major occupation

SOURCES: Authors’ and NASRA surveys of public plan admin-
istrators; Census Bureau Annual Survey of Public Employment & 
Payroll; and various plan documents, websites, and news articles.
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Number of 
benefit 

formulas Mean Median Minimum Maximum
Safe Harbor 
requirement

. . . 62 62 50 67 65

1 year 1 3 3 3 3 1.50
2 years 1 2 2 2 2 1.50
3 years 22 2 3 1 3 1.50
5 years 33 2 3 2 3 1.60
6–10 years 8 2 2 2 3 1.75

10 17.4 18.0 10.0 23.5 7.50

a.

Table 3. 
Characteristics of benefit formulas offered to noncovered state and local government new hires in 2016

NRA
Benefit factor (%) in formulas that 
  calculate FAS for a period of—

Characteristic

Includes hybrid and cash-balance plans.

NOTES: Some complicated plan designs, such as benefit multipliers that vary based on tenure, have been simplified to reflect the 
experience of most employees.

Defined benefit formulas

Defined contribution formulas a

Combined employer and 
  employee contribution rate (%)

SOURCES: Authors’ and NASRA surveys of public plan administrators; and plan actuarial valuation reports.

. . . = not applicable.

Do Retirement Benefits for Noncovered New 
Hires Meet the Safe Harbor Requirements?
For defined benefit pensions, the Safe Harbor regula-
tions set a maximum NRA and a formula for cal-
culating annual benefits: FAS times years of state/
local tenure times a benefit factor (multiplier). FAS 
is calculated using the worker’s earnings in the final 
years of employment (that is, the highest earning 
years); the number of years used in the calculation 
varies from one benefit formula to another.9 Table 3 
summarizes the NRAs and the benefit factors for our 
sample of defined benefit formulas for noncovered 
workers, and compares the results with the Safe Har-
bor requirements. Although the NRAs set by a couple 
of formulas are older than the Safe Harbor NRA of 65, 
no formula’s NRA exceeds the Social Security FRA 
of 67 (for workers born after 1959), and many allow 
for normal retirement at substantially younger ages: 
The median NRA is 62. Similarly, the parameters 
that determine the level of annual benefits are typi-
cally more generous than those required by law. For 
example, among formulas that calculate FAS using the 
final 3 years, the median benefit factor is 3 percent, 
whereas the Safe Harbor formula requires a minimum 
factor of only 1.5 percent. Among defined contribution 
plans, the median total contribution rate (employer 
plus employee) is 18 percent of salary and the sample 
minimum is 10 percent, well above the Safe Harbor 

minimum requirement of 7.5 percent. In short, the ben-
efits earned by noncovered state and local new hires 
appear to satisfy the Safe Harbor requirements.

Do the Safe Harbor–Compliant Designs 
Provide Social Security–Equivalent 
Benefits at Age 67?
The Employment Tax Regulations state that public-
plan retirement benefits at age 67 should be equivalent 
to the Social Security PIA. The Safe Harbor–compliant 
plans could fall short because final-pay-based defined 
benefit pensions are back-loaded, providing generous 
benefits to long-tenure workers, but relatively little to 
their short- and medium-tenure colleagues (Poterba 
and others 2007; Diamond and others 2010; Costrell 
and Podgursky 2009; Beshears and others 2011; 
Quinby 2020). By contrast, Social Security benefits 
are front-loaded—a result of the program’s progressive 
benefit formula using wage-indexed earnings.

This phase of the analysis compares the benefits 
generated by a Safe Harbor–compliant formula with 
Social Security benefits for a hypothetical worker who 
enters the labor market in 2018 at age 25 and works 
part of his or her career in noncovered government 
employment. The Safe Harbor–compliant defined 
benefit formula we analyze offers a 1.5 percent ben-
efit factor, a 3-year FAS period, an NRA of 65, and 
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no COLA. Because Safe Harbor regulations do not 
stipulate a vesting requirement, the analysis assumes 
immediate vesting. We calculate Safe Harbor formula 
benefits at age 67 simply as the benefit factor times the 
FAS in the noncovered job times the total tenure in the 
noncovered job.

A Social Security benefit calculation is based on a 
worker’s covered earnings. For our analysis, however, 
we exclude earnings in covered employment and 
only consider earnings in noncovered employment in 
calculating the hypothetical Social Security benefit for 
the noncovered state or local worker. The actual Social 
Security benefit calculation takes the average indexed 
monthly earnings (AIME)—the monthly average of 
the highest 35 years of covered earnings, indexed for 
wage inflation—then applies three graduated benefit 
multipliers. The formula applies a 90 percent multi-
plier to the lowest portion of the AIME, up to a given 
threshold amount (called a “bend point”); a 32 percent 
multiplier to any portion of the AIME above the first 
threshold, up to a second bend point; and a 15 percent 
multiplier to any portion of the AIME exceeding the 
second threshold. The AIME calculation omits annual 
earnings that exceed the maximum taxable amount. 
Normally, the AIME calculation also omits earnings 
from noncovered state and local employment, and 
the multiplier for AIME up to the first bend point is 
adjusted downward according to the Windfall Elimina-
tion Provision (WEP) if a worker receives a pension 
from noncovered employment (and the worker does not 
qualify for a WEP exception).10 However, to compare 
Social Security and public pension benefits, our hypo-
thetical AIME calculation includes earnings from non-
covered public employment and replaces all earnings 
from covered employment with zeros (that is, as if the 
worker had no covered employment).11 The calculation 
also purposely ignores the standard WEP adjustment.

For analytical tractability, and to maintain the 
spirit of the Employment Tax Regulations, this article 
considers only individual benefits and ignores spou-
sal and survivor benefits. Because the hypothetical 
worker will retire many years in the future (in 2058, 
at age 65), the Social Security benefit calculation 
requires projections of several annually adjusted 
program parameters, including the average wage index 
(AWI), the COLA, the taxable maximum, and the 
benefit formula’s bend points. We assume that the AWI 
and COLA will increase by the long-run intermediate 
assumptions in the 2018 Trustees Report; the taxable 
maximum and bend points are projected using legis-
lated formulas that refer to the AWI.12

Critical to the calculation is a set of assumptions 
about the earnings history of the hypothetical worker. 
The two key variables in the Safe Harbor formula 
are the worker’s FAS and his or her total tenure in 
the noncovered job. For Social Security, the worker’s 
earnings history determines AIME, on which the 
benefit calculation is based. We assume the hypotheti-
cal worker enters government employment at age 35 
(in 2028) with a $50,000 starting salary and that his or 
her wages rise by 3.8 percent annually.13 Alternative 
assumptions about his or her tenure in government 
range from 1 year to 30 years to reflect the uncertainty 
of the future tenure of new hires. Forty-five percent of 
new pension members stay in the system for no more 
than 5 years, 16 percent stay for 6–10 years, 32 percent 
stay for 11–30 years, and 7 percent stay for more than 
30 years (Munnell and others 2012). The average 
expected tenure of new hires is 12 years.14

Chart 2 presents the results of this analysis.15 
Annual benefits (in nominal age-67 dollars) are 
plotted against the number of years worked in state 
or local government. From 1 to 10 years of state or 
local government tenure, the Safe Harbor–compliant 
formula provides more income at age 67 than Social 
Security does because the worker has not yet accrued 
the 40 quarters of covered earnings necessary to be 
insured. After 10 years of tenure, the relationship flips, 
with the Safe Harbor–compliant formula providing an 
annual average of 42 percent less income than Social 
Security. By 30 years of tenure, however, the Safe 
Harbor–compliant formula catches up with Social 
Security and provides a roughly equivalent benefit.

Although Chart 2 seems to indicate that the Safe 
Harbor–compliant formula falls short for the one-third 
of noncovered state and local government employees 
who separate with 11 to 30 years of tenure, those 
workers could still have secure retirements if they 
earn Social Security benefits by working in the private 
or covered government sectors. To demonstrate this 
point, Chart 3 plots a more realistic alternative for cal-
culating AIME than the assumption used in Chart 2.16 
In Chart 3, we assume that the worker’s Social Secu-
rity earnings history reflects positive earnings for all 
of the years he or she worked in covered employment 
and zero earnings for the years in noncovered employ-
ment. We also assume that Social Security benefits 
are reduced by the WEP. The analysis then estimates 
total retirement income at age 67 by adding Safe 
Harbor–compliant plan benefits to the PIA calculated 
using the more realistic AIME estimate and the WEP 
adjustment.17 When periods of covered and noncovered 
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Chart 2. 
Estimated annuitized Social Security benefit and Safe Harbor–compliant pension benefit for a 
hypothetical 2018 labor force entrant aged 25, by number of years worked in noncovered employment

Chart 3. 
Estimated annuitized retirement benefit that combines some Social Security and some Safe Harbor–
compliant pension coverage for a hypothetical 2018 labor force entrant aged 25, by number of years in 
noncovered employment

SOURCE: Authors’ calculations.

NOTE: Appendix Tables C-1 and C-2 present underlying assumptions and estimated yearly benefit amounts, respectively.

SOURCE: Authors’ calculations.

NOTES: Appendix Tables C-1 and C-2 present underlying assumptions and estimated yearly benefit amounts, respectively. 

The Social Security component of the combined benefit is WEP-adjusted.
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employment are combined, the years worked in 
noncovered employment have little effect on age-67 
income, relative to a counterfactual Social Security 
benefit that assumes equivalent lifetime earnings in 
covered employment only. This analysis suggests that 
the Safe Harbor–compliant defined benefit formulas 
successfully match Social Security benefits at age 67.

The conclusion is less clear for the Safe Harbor–
compliant defined contribution plan, which produces 
a stock of assets at age 67 rather than an annual 
benefit. In theory, this stock of assets should gener-
ate Social Security–equivalent benefits in retirement. 
A straightforward comparison measures the plan 
account balance at age 67 against the present value of 
lifetime Social Security benefits. To account for time 
worked in covered employment, this analysis adopts 
the assumption used for Chart 3, simulating the Safe 
Harbor–compliant plan account balance and adding 
its plan assets to Social Security wealth accrued from 
covered employment.

The analysis assumes that contributions to 
the Safe Harbor–compliant defined contribution 
account—7.5 percent of salary—are invested safely 
and yield a nominal return of 5.3 percent annually.18 
Contributions cease once the hypothetical worker 

separates from noncovered employment, but assets 
in the account continue to appreciate until the worker 
reaches age 67. The present value of lifetime Social 
Security benefits is calculated by adjusting each future 
benefit by the COLA, multiplying the projected benefit 
by the probability that the worker is still alive, and 
discounting these amounts to age 67.19 For consis-
tency, we set the discount rate as equal to the worker’s 
expected return on assets.

The assumption about COLAs raises an interesting 
issue. The Safe Harbor formulas for defined benefit 
plans do not provide a COLA, suggesting that Safe 
Harbor–compliant defined contribution wealth should 
be compared with the present value of unadjusted 
Social Security benefits. Yet, Social Security ben-
efits do have COLAs, and ignoring this adjustment 
paints an unrealistic picture of the defined contribu-
tion plan. As a compromise, the analysis calculates 
Social Security benefits with and without the COLA 
(Chart 4).20 We find similar results in both COLA 
scenarios. Chart 4 suggests that, unlike the defined 
benefit formulas, the Safe Harbor–compliant defined 
contribution plan may not generate enough wealth to 
compensate noncovered state and local government 
employees fully for lost Social Security benefits.

Chart 4. 
Estimated present-value lifetime wealth from a combination of Social Security and a Safe Harbor–
compliant defined contribution plan for a hypothetical 2018 labor force entrant aged 25, by number of 
years in noncovered employment

SOURCE: Authors’ calculations.

NOTES: Appendix Table C-1 presents the underlying assumptions.

The Social Security component of the combined benefit is WEP-adjusted.
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Do Pension Benefits for Noncovered 
New Hires Provide the Same Lifetime 
Resources as Social Security?
Although the defined benefit formulas currently 
offered to newly hired noncovered state and local gov-
ernment employees satisfy the Safe Harbor require-
ments, and the Safe Harbor–compliant defined benefit 
formulas achieve the goal of the IRS Employment Tax 
Regulations, it is not clear that noncovered new hires 
will enjoy Social Security–equivalent resources in 
retirement. The Safe Harbor formulas ignore three key 
contributors to lifetime resources that differ between 
the public pensions and Social Security. On the nega-
tive side, state and local pensions often have very 
long vesting periods and are increasingly unlikely to 
grant full COLAs after retirement.21 For example, the 
median vesting period in our sample of benefit formu-
las for noncovered workers is 10 years (Table 4), and 
a few plan sponsors recently extended vesting periods 
from 5 years to 10 years as part of reforms intended 
to curb rising pension costs.22 Similarly, 15 percent 
of plans for noncovered workers award COLAs only 
periodically or if plan investments perform well, and 
20 percent of plans award only simple (noncompound-
ing) COLAs. On the positive side, state and local 
pensions allow members to collect full benefits at 
much younger ages than are required to qualify for 
full Social Security benefits (see Table 3). Many plans 
also allow members to claim reduced benefits before 
the normal retirement age with an actuarial adjustment 
that is more generous than Social Security’s.

To account for these factors in testing the generos-
ity of noncovered workers’ pension benefits, we turn 

Value

Mean 8.3
Median 10
Minimum 5
Maximum 15

Any COLA 100
A COLA applied only at unscheduled intervals 15
A noncompounding COLA 20

Table 4. 
Vesting and COLA provisions of defined benefit 
formulas offered to noncovered state and local 
government new hires in 2016

Characteristic

Vesting period (years)

Percentage of plans with—

SOURCES: Authors’ and NASRA surveys of public plan 
administrators; and plan actuarial valuation reports.

from estimating age-67 benefits to estimating life-
time retirement wealth. To that end, we calculate the 
following ratio:

Noncovered pension wealth + Covered Social Security wealth
Counterfactual Social Security wealth

We define noncovered pension wealth as the present 
value of future state and local pension benefits from 
noncovered employment. We define covered Social 
Security wealth as the present value of future Social 
Security benefits earned from covered employment 
(adjusted for the WEP). Counterfactual Social Security 
wealth equals the present value of the future Social 
Security benefits that the hypothetical worker would 
have received had he or she never entered the noncov-
ered government position and instead accrued equiva-
lent lifetime earnings entirely in covered employment. 
We refer to this equation as the “counterfactual wealth 
ratio.” Values equal to or greater than 1 indicate that 
the noncovered worker is no worse off (and potentially 
better off) than he or she would have been if he or she 
never entered noncovered employment.

We evaluate state and local defined benefit formulas 
using the same hypothetical worker with whom we 
assessed Safe Harbor compliance.23 We posit a baseline 
scenario in which this worker enters the labor market 
with a private-sector job at age 25. At age 35, the 
worker takes a noncovered government position with a 
$50,000 salary. He or she receives 3.8 percent nominal 
wage increases annually for 12 years, after which he or 
she returns to private-sector employment until retire-
ment at age 65. Public pension benefits are calculated 
as in Charts 2 and 3, with the provisions of each state 
and local formula for noncovered workers substituting 
for the Safe Harbor parameters. We assume that the 
hypothetical worker claims his or her public pension 
benefit at the plan’s NRA, after which benefits increase 
according to the plan’s COLA provision.24 We also 
assume that the 15 percent of state and local plans that 
grant only unscheduled COLAs will not grant any 
future adjustments. For consistency across plans with 
different NRAs, benefits are discounted to age 25.25

By definition, covered Social Security wealth (in 
the numerator of the equation above) excludes noncov-
ered earnings from state or local government employ-
ment. We assume that covered Social Security benefits 
are claimed at the worker’s FRA and are adjusted for 
the WEP and for cost-of-living increases after claim-
ing. We discount the benefits to age 25, using the same 
rate as that used for the public pension (the worker’s 
expected return on assets).
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We calculate counterfactual Social Security wealth 
(the denominator of the equation above) assuming 
that the worker never entered noncovered government 
employment; hence, his or her entire earnings record 
is in covered employment and provides the basis for 
his or her benefit calculation. We assume that the 
worker claims counterfactual Social Security ben-
efits at FRA, that the benefits are not adjusted for the 
WEP, and that COLAs will be applied after claiming. 
Counterfactual Social Security benefits are likewise 
discounted to age 25, with the discount rate set to 
equal the worker’s expected return on assets.

Chart 5 shows that 57 percent of the evaluated for-
mulas have a counterfactual wealth ratio of 1 or more, 
indicating sufficient generosity. Of course, formulas 
that “pass” the test with a counterfactual wealth ratio 
of 1.01 provide substantively equivalent benefits to 
those that “fail” with a ratio of 0.99. For this reason, 
Chart 6 plots the full distribution of formulas by coun-
terfactual wealth ratios. Of the 43 percent of formulas 
that do not pass the test, all provide at least 85 percent 
of the worker’s counterfactual Social Security wealth 
and most provide 95–99 percent. Among the formulas 
that pass, a number of designs provide substantially 
more wealth than the worker would have received 
from Social Security alone. In particular, police 
officers and firefighters often amass significant pen-
sion wealth over their lifetimes because they tend to 
retire earlier and receive benefits for many more years 
than teachers do. Chart 7 compares the counterfactual 

wealth-ratio distributions for teachers and police offi-
cers. Moreover, state and local employers may design 
their pension formulas not only to replace Social 
Security as required by statute and regulation but also 
to attract and retain desirable workers by offering 
benefits that provide supplemental retirement saving, 
as many private-sector employers do.

Each formula’s counterfactual wealth ratio is sensi-
tive to assumptions about the worker’s employment 
history, particularly about his or her tenure in the 
noncovered government position. Chart 8 illustrates 
by contrasting two distributions of counterfactual 
wealth ratios. It compares the baseline distribution 
from Chart 6, which assumes 12 years of noncovered 
tenure, with the distribution for a worker who stays 
only 5 years in the noncovered government position 
(recall that 45 percent of new hires remain no longer 
than 5 years). The 5-year state or local worker always 
accrues benefits at least as valuable as he or she would 
have accrued from a career in Social Security–covered 
work, most often a nearly equal amount. This result is 
intuitive: Although the public pension provides very 
little, the worker still has 35 years in which to earn full 
Social Security benefits in covered employment.

A related analysis considers how the worker’s vest-
ing status affects benefit sufficiency. Chart 8 shows 
that a nonvested worker is at risk of falling short only 
if he or she accrues more than 5 years in noncovered 
employment. In practice, around half of the formulas 
sampled have vesting periods longer than 5 years 
and, as expected, none of those formulas satisfy the 
counterfactual wealth test for a worker who separates 
right before vesting.26 However, even if those formu-
las were to shorten their vesting periods, they still 
might not pass the counterfactual wealth test; very 
few formulas require more than 10 years to vest, yet 
Chart 8 shows that many fall short for a worker with 
12 years of tenure.

The counterfactual wealth ratio is also sensitive, 
albeit less so, to the assumed age of entry into non-
covered public-sector employment. Chart 9 contrasts 
the baseline distribution of counterfactual wealth ratios 
with a new distribution that assumes that the worker 
begins his or her 12-year government-job tenure at 
age 25 instead of age 35. The public benefit formulas 
are less likely to provide Social Security–equivalent 
benefits to the worker who enters at age 25 because the 
worker’s pension benefit, which is based on final salary, 
erodes with wage inflation for an additional 10 years.

Finally, the distribution of counterfactual wealth 
ratios does not appear to be sensitive to realistic 

Chart 5. 
Sufficiency of state and local government defined 
benefit plans for new hires as evaluated using the 
counterfactual wealth ratio (in percent)

SOURCE: Authors’ calculations based on plan actuarial valuation 
reports.

NOTES: “Sufficiency” is indicated by a counterfactual wealth ratio 
of 1 or more.

Appendix Table C-3 presents the assumptions about the hypotheti-
cal worker for whom each plan’s counterfactual wealth ratio is 
calculated.

43.1

Insufficiently
generous

Sufficiently
generous

56.9



12 https://www.ssa.gov/policy/docs/ssb/

Chart 6. 
Percentage distribution of state and local government defined benefit plans, by counterfactual 
weath ratio

Chart 7. 
Percentage distribution of state and local government defined benefit plans for teachers and police 
officers, by counterfactual wealth ratio

Chart 8. 
Percentage distribution of state and local government defined benefit plans, by counterfactual wealth 
ratio and worker’s tenure in noncovered employment

SOURCE: Auhors’ calculations based on plan actuarial valuation reports.

NOTES: Rounded components of percentage distribution do not sum to 100.0.

Appendix Table C-3 presents the assumptions about the hypothetical worker for whom each plan’s counterfactual wealth ratio is calculated.

SOURCE: Authors’ calculations based on plan actuarial valuation reports.

NOTES: Rounded components of percentage distributions do not sum to 100.0.

Appendix Table C-3 presents the assumptions about the hypothetical workers for whom each plan’s counterfactual wealth ratio is calculated.

a. No plans in the 1.00–1.04 or 1.10–1.14 ranges.

b. No plans in the 0.85–0.89 range.

SOURCE: Authors’ calculations based on plan actuarial valuation reports.

NOTES: Rounded components of percentage distributions do not necessarily sum to 100.0.

Appendix Table C-3 presents the assumptions about the hypothetical workers for whom each plan’s counterfactual wealth ratio is calculated.

a. No plans in the 0.85–0.89, 0.90–0.94, 0.95–0.99, or 1.05–1.09 ranges.

9.1 4.6 4.69.1 36.4 36.4

14.3 28.6 21.4 14.3 7.17.1 7.1Teachers b

Police officers a

█ 0.85–0.89 █ 1.00–1.04 █ 1.15–1.19 █ 1.20 or higherWealth ratio: █ 0.90–0.94 █ 0.95–0.99 █ 1.05–1.09 █ 1.10–1.14

█ 0.85–0.89 █ 1.00–1.04 █ 1.15–1.19 █ 1.20 or higherWealth ratio: █ 0.90–0.94 █ 0.95–0.99 █ 1.05–1.09 █ 1.10–1.14

4.6 10.8 27.7 7.7 15.4 3.1 16.9 13.9

4.6 10.8 27.7 7.7 15.4 3.1 16.9 13.9

61.5 23.1 7.7 7.75 years a

12 years
(Baseline)

█ 0.85–0.89 █ 1.00–1.04 █ 1.15–1.19 █ 1.20 or higherWealth ratio: █ 0.90–0.94 █ 0.95–0.99 █ 1.05–1.09 █ 1.10–1.14
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variation in earnings levels. We define a hypotheti-
cal high earner as having a $60,000 starting salary in 
noncovered employment with 4.3 percent annual wage 
increases and a hypothetical low earner as starting at 
$40,000 and having annual wage increases of 3.3 per-
cent.27 For each earner, about 45 percent of formulas 
generate a counterfactual wealth ratio of less than 1 
(Chart 10). However, the story changes for very high 
earners (not shown). If a worker is assumed to earn the 
taxable maximum amount each year, then 95 percent 
of formulas generate counterfactual wealth ratios 
greater than 1, and most provide benefits considerably 
greater than the counterfactual Social Security level.

The preceding analysis suggests that a number of 
state and local pension formulas fall short of providing 
Social Security–equivalent benefits for some of their 
members. In practice, of course, the extent of the prob-
lem depends on the demographic characteristics of 

workers earning benefits under the different formulas, 
particularly their propensity to stay in state or local 
government for a full career. However, fully account-
ing for these formula-specific factors would require 
highly detailed data on plan members and assistance 
from each plan’s actuary.

In summary, although the benefit formulas for non-
covered state and local government employees meet 
the federal Safe Harbor requirements, those require-
ments do not account for vesting-period, COLA, and 
retirement-age differences between the public plans 
and Social Security. As such, some formulas may still 
fall short of Social Security equivalence for a signifi-
cant minority of members.

The analysis to this point has assumed that future 
public pension benefits will be paid as promised. 
The next section tests that assumption and considers 

Chart 9. 
Percentage distribution of state and local government defined benefit plans, by counterfactual wealth 
ratio and worker’s age of entry into noncovered employment

Chart 10. 
Percentage distribution of state and local government defined benefit plans, by counterfactual wealth 
ratio for low and high earners

SOURCE: Authors’ calculations based on plan actuarial valuation reports.

NOTES: Rounded components of percentage distributions do not sum to 100.0.

Appendix Table C-3 presents the assumptions about the hypothetical workers for whom each plan’s counterfactual wealth ratio is calculated.

SOURCE: Authors’ calculations based on plan actuarial valuation reports.

NOTES: Rounded components of percentage distributions do not necessarily sum to 100.0.

Appendix Table C-3 presents the assumptions about the hypothetical workers for whom each plan’s counterfactual wealth ratio is calculated.

4.6 10.8 27.7 7.7 15.4 3.1 16.9 13.9

6.2 36.9 9.2 15.4 6.2 18.5 6.2 1.5Begin at 25

Begin at 35
(Baseline)

█ 0.85–0.89 █ 1.00–1.04 █ 1.15–1.19 █ 1.20 or higherWealth ratio: █ 0.90–0.94 █ 0.95–0.99 █ 1.05–1.09 █ 1.10–1.14

4.6 23.1 15.4 13.9 7.7 13.94.6 16.9

4.6 10.8 29.2 7.7 15.4 6.2 16.9 9.2Low earner

High earner

█ 0.85–0.89 █ 1.00–1.04 █ 1.15–1.19 █ 1.20 or higherWealth ratio: █ 0.90–0.94 █ 0.95–0.99 █ 1.05–1.09 █ 1.10–1.14
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whether federal regulators may want to account for the 
financial health of pension funds for noncovered state 
and local government employees.

Will State and Local Retirement 
Benefits Be Paid in the Future 
as Currently Promised?
In the wake of the 2008 financial crisis, the aggregate 
funded ratio reported by state and local defined benefit 
plan sponsors declined from 86 percent to 72 per-
cent, and the trust funds have yet to fully recover 
(Aubry, Crawford, and Wandrei 2018).28 Additionally, 
a handful of governments have persistently failed to 
make the actuarially required contributions to build 
a meaningful stock of assets. What might happen if a 
public pension exhausts the assets in its trust fund and 
reverts to pay-as-you-go status?

The legal scholarship on state and local pension 
plans notes tension between strong contractual pro-
tections for promised benefits and a state’s sovereign 
power to choose how it collects and allocates revenue. 
Most state statutes grant retired public employees 
contractual rights to the benefits that they were 
promised when they joined the government workforce 
(Munnell and Quinby 2012). The IRC also discour-
ages government sponsors from dipping into pension 
trust funds to pay for other services (26 U.S. Code 
§ 401(a)). Monahan (2017) argues that although state 
and local government retirees have a legal right to 
disbursements from the trust fund, neither state nor 
federal courts would grant them the right to general 
appropriations. Hence, so long as trust funds are well 
stocked, state and local retirees can claim a legal right 
to the benefits that they were promised during their 
working life. Once trust funds are depleted, however, 
benefit payments depend on the goodwill of the gov-
ernment. This logic also seems to apply in the years 
preceding trust fund exhaustion. For example, several 
state and local governments have been able to renege 
on pension promises by making the case in court that 
pension costs are crowding out vital public services 
such as police protection and sanitation (Monahan 
2010; Cloud 2011; Reinke 2011). Ancillary features, 
such as COLAs, have proven particularly vulnerable 
to default.

Moreover, Monahan (2017) argues that retirees may 
have little legal recourse even in states such as Illinois, 
where the state constitution grants strong pension 
rights. Of course, such constitutional protections exert 
strong political pressure on state legislatures to respect 

pension promises because the legal challenges to pen-
sion cuts would likely prove costly.

Consequently, the possibility of trust fund exhaus-
tion is an important metric of benefit generosity. This 
article assesses the likelihood of exhaustion in the near 
term by projecting cash flows and estimating the date 
on which each of the pension plans in the sample could 
run out of assets.29 For this analysis, we use informa-
tion from the Public Plans Database maintained by 
the Center for Retirement Research at Boston Col-
lege. For each trust fund, the database provides the 
market level of assets, annual expenditures, payroll, 
and employer and employee contributions. We assume 
that the future annual growth rates for expenditures 
and payroll will equal their average growth rates from 
2012 to 2016. Future contributions as a percentage of 
payroll are held at their 2016 level. In each year, the 
projected balance in the plan’s trust fund equals the 
prior-year balance, plus investment income and contri-
butions, minus expenditures.

A fund’s investment return is a key parameter in 
our asset projection. Munnell and Aubry (2016) note 
that assumed investment return for state and local 
pensions in the Public Plans Database is far higher 
than the returns assumed by many investment firms. 
Specifically, in 2016, the public plans reported a 
7.6 percent expected annual return on their portfolios. 
Because more than half of the assets were invested 
in equities, that assumption implies expected stock 
returns of 9.6 percent. By contrast, eight large invest-
ment firms surveyed by Munnell and Aubry projected 
an average equity return of only 5.5 percent over the 
next decade. To acknowledge uncertainty around the 
future performance of equities, we project assets under 
two portfolio investment-return assumptions: 7.6 per-
cent and 5.3 percent.30 The outcome of interest is the 
fund’s exhaustion date, defined as the year in which 
assets decline below zero.

Chart 11 shows the distribution of defined benefit 
public plans by projected exhaustion dates under the 
two investment-return assumptions. Under either 
assumption, two plans for noncovered workers in 
Chicago—the Municipal Employees’ Annuity and 
Benefit Fund and the Policemen’s Annuity and Benefit 
Fund—are projected to exhaust their assets by 2026 
(results by individual plan are not shown). Another six 
plans are projected to exhaust their trust funds by 2035 
under both investment-return assumptions.31

This simple projection is an imperfect indicator of a 
plan’s future financial health. Because returns to risky 
investments do not follow a deterministic path, many 
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studies have simulated pension finances stochastically 
(for example, Boyd and Yin 2017; Farrell and Shoag 
2016; and Munnell, Aubry, and Hurwitz 2013). Addi-
tionally, expenditures are unlikely to grow at historical 
rates in perpetuity because the baby boom genera-
tion will complete its transition to retirement and be 
followed by cohorts with less generous benefit pack-
ages. Most importantly, plan sponsors could shore up 
troubled pension systems by infusing their trust funds 
with new revenue, as a few have begun to do.32 Never-
theless, the projection is sufficient for the short run to 
identify financially precarious plans. For example, in 
2010, the Commission to Strengthen Chicago’s Pen-
sion Funds similarly predicted that pension trust fund 
assets for the police would exhaust in 2022 and those 
for municipal workers would exhaust in 2026.33

Although the Illinois constitution grants strong 
pension rights to Chicago’s public employees, it is 
possible that benefits will be cut if the municipal-
worker and police plans revert to pay-as-you-go 
systems. According to the Public Plans Database, in 
2016, the municipal workers’ trust fund paid benefits 
equal to 53 percent of municipal payroll, while contri-
butions from the city and pension members were each 
equal to only about 9 percent of payroll. Similarly, 
the police trust fund paid benefits equal to 62 percent 

of payroll, whereas total contributions equaled only 
25 percent.

Chicago’s pension plans all satisfy the federal Safe 
Harbor requirements. In 2017, the Chicago municipal-
worker and police plans each offered two design 
options to new members. The first is a cash-balance 
plan in which around 20 percent of the employee’s 
salary is deposited into an account that earns interest 
and is annuitized when the member reaches age 60 (50 
for police).34 The second is a defined benefit pension 
with an NRA of 65 (55 for police), an 8-year period 
for computing FAS, a 2.4 percent benefit multiplier 
(2.5 percent for police), a 10-year vesting period, and 
a noncompounding COLA capped at one-half of the 
Consumer Price Index (CPI) for All Urban Consumers. 
For newly hired municipal workers and police, both 
options currently provide benefits well above those 
required by law. Trust-fund exhaustion is a separate 
problem, unrelated to the level of benefits currently 
promised to new hires.35

This looming challenge has important implications 
for noncovered state and local workers and for fed-
eral policymakers. Underscoring the challenge is the 
uncertainty of how unfunded state and local benefit 
promises should be valued.36 A similar problem arises 
with respect to Social Security, which also faces a 

Chart 11. 
Percentage distributions of state and local government defined benefit plans by year of projected trust 
fund exhaustion under alternative rates of return on investment

SOURCE: Authors’ calculations based on data for 2012–2016 from the Public Plans Database.

NOTE: Rounded components of percentage distributions do not necessarily sum to 100.
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financial shortfall. The 2019 Trustees Report estimates 
that the OASI trust fund will exhaust its assets in 
2034. At that point, absent new legislation, OASI will 
become a pay-as-you-go program, with benefit pay-
ments supported entirely by payroll tax revenue. The 
Trustees Report projects that the payroll tax as cur-
rently legislated will be sufficient to fund about 80 per-
cent of scheduled benefits in 2035, implying a sharp 
20-percent reduction for current and future retirees. 
Hence, not only are state and local pension promises 
vulnerable to cuts, but benchmark Social Security 
benefits also entail risk.

Conclusion
Section 218 of the Social Security Act allows state 
and local governments to extend Social Security 
coverage to their employees, and the Omnibus Budget 
Reconciliation Act of 1990 mandates Social Security 
coverage for state and local workers unless they par-
ticipate in a sufficiently generous employer-sponsored 
retirement system. The requirements for generosity 
are elaborated in the IRS Employment Tax Regula-
tions, pursuant to IRC Section 3121. Public plans 
must provide their members, on reaching their Social 
Security FRA, with a monthly benefit that matches 
the PIA that the member would have received had he 
or she been covered by Social Security. Alternatively, 
a public plan’s benefit formula can simply match one 
of the Safe Harbor formulas established by the IRS’s 
Revenue Procedure 91-40.

State and local plans adhere to the Safe Harbor 
guidelines, and the Safe Harbor–compliant plans pro-
vide Social Security–equivalent benefits at the mem-
ber’s FRA, but the federal standards ignore three key 
drivers of lifetime resources that often differ between 
public pensions and Social Security. On one hand, 
state and local plans often require very long vesting 
periods and are increasingly unlikely to grant full 
COLAs. On the other hand, public pensions frequently 
allow members to claim full benefits at a younger age 
than that required to claim full Social Security ben-
efits. Incorporating these factors into a wealth-based 
measure of benefit generosity suggests that 43 percent 
of benefit formulas for noncovered workers fall short 
of Social Security equivalence for a significant minor-
ity of new hires. Specifically, the public plans fall short 
for members who stay in their noncovered position for 
more than a few years but less than a full career. These 
medium-tenure employees make up about one-third of 
the state and local government workforce.

Of equal concern is that a few state and local pen-
sions are so poorly funded that their dedicated trust 
funds may be depleted within the next decade. Once 
these plans revert to pay-as-you-go status, sponsors 
and beneficiaries will enter a legal gray zone with 
an elevated likelihood of future benefit cuts and 
possible defaults.

How could policymakers ensure Social Security–
equivalent protections for all state and local gov-
ernment employees? A practical first step might 
be to update the Safe Harbor defined benefit plan 
requirements with reasonable vesting periods and 
full COLAs. Policymakers could also revisit the 
contribution-rate requirements for defined contribu-
tion plans in light of current economic conditions, and 
develop new Safe Harbor requirements for the hybrid 
defined benefit/defined contribution plans that are 
becoming more prevalent in state and local govern-
ment (IRS 2017).

Alternatively, legislators could obviate the need 
for federal generosity standards by enrolling all state 
and local government employees in Social Security. 
Mandatory coverage is already a common feature of 
proposals to improve Social Security’s financial posi-
tion (Bipartisan Commission on Entitlement and Tax 
Reform 1994; Diamond and Orszag 2005; Domenici 
and Rivlin 2012; Gale, Holmes, and John 2015; GAO 
2005; National Commission on Fiscal Responsibility 
and Reform 2010; Munnell 2000; Warshawsky 2016). 
It would also provide noncovered state and local gov-
ernment employees with important ancillary benefits 
that they may currently lack, such as spousal and 
survivor benefits and disability protection (Nuschler, 
Shelton, and Topoleski 2011; Munnell, Aubry, and 
Belbase 2014).37

However, mandatory Social Security coverage of all 
future earnings will not protect currently noncovered 
state and local retirees whose pensions are poorly 
funded. Of course, Social Security also faces financial 
challenges, with the 2019 Trustees Report predicting 
exhaustion of the OASI trust fund in 2034. Should the 
program revert to a pure pay-as-you-go system, the 
payroll-tax contribution rate as currently legislated is 
projected to be sufficient to fund about 80 percent of 
scheduled benefits initially, before declining to 75 per-
cent in the long run. Given the uncertainty over future 
benefit levels, it is not obvious how public pension 
benefits should be valued relative to an underfunded 
Social Security program. We leave that question to 
future research.
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Appendix A: Retirement Systems Reviewed for This Analysis

Source of data on Social Security coverage 
of plan members

NASRA survey
Authors' survey
2016 actuarial valuation report

Authors' survey

Local Government Division NASRA survey
Police and Fire Division NASRA survey
School Division NASRA survey
State Division NASRA survey

2016 actuarial valuation report
NASRA survey

Authors' survey
NASRA survey

Firemen’s Annuity and Benefit Fund Baker (2013); Hicken (2014); other blogs/articles
Municipal Employees’ Annuity and Benefit Fund Baker (2013); Hicken (2014); other blogs/articles
Policemen’s Annuity and Benefit Fund Baker (2013); Hicken (2014); other blogs/articles
Public School Teachers’ Pension and Retirement Fund Chicago Teachers' Union website 

2016 actuarial valuation report
NASRA survey
NASRA survey

NASRA survey

Authors' survey
NASRA survey
NASRA survey

Authors' survey
Authors' survey
Authors' survey
Authors' survey
Authors' survey
Authors' survey
Authors' survey
Authors' survey

2016 actuarial valuation report

NASRA survey

Georgia

Teachers’ Retirement System a
Public School Employees’ Retirement System a

Illinois

Teachers’ Retirement System
State Universities Retirement System
State Employees’ Retirement System a

City of Chicago—

Fire and Police Pension Association
Public Employees' Retirement Association—

Connecticut

Teachers’ Retirement System
Municipal Employees’ Retirement System a

Colorado

Table A-1.
State and local government pension systems included in the analysis sample

State or local retirement system

University of California Retirement Plan a 

Public Employees’ Retirement Fund a

Teachers’ Retirement Fund

California

Cambridge Retirement System
Boston Retirement Board

Teachers’ Retirement System

Kentucky
Teachers’ Retirement System

Louisiana

Teachers’ Retirement System
State Employees’ Retirement System
Parochial Employees’ Retirement System a

Massachusetts

State Employees’ Retirement System

Middlesex Regional Retirement Board

Public Employees’ Retirement System

Missouri
Public Schools’ Retirement System

Nevada

(Continued)

Worcester Regional Retirement Board

Plymouth County Retirement Board

Barnstable County Retirement Association
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Source of data on Social Security coverage 
of plan members

NASRA survey
NASRA survey
NASRA survey

NASRA survey
Texas Classroom Teachers Association website

a.

Police and Fire Pension Fund
Ohio

State or local retirement system

Table A-1.
State and local government pension systems included in the analysis sample—Continued

SOURCE: Authors' research. 

NOTE: Except as noted, less than 10 percent of plan members are also covered by Social Security.  

Between 10 percent and 89 percent of plan members are also covered by Social Security. 

Public Employees’ Retirement System
Teachers’ Retirement System

Texas

Teachers’ Retirement System
Municipal Retirement System a

Reason omitted

≥90% of plan members also covered by Social Security

No data on Social Security coverage available

≥90% of plan members also covered by Social Security
No data on Social Security coverage available
No data on Social Security coverage available

≥90% of plan members also covered by Social Security

≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security

No data on Social Security coverage available

No data on Social Security coverage available
≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security

≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security

≥90% of plan members also covered by Social Security
≥90% of plan members also covered by Social Security

Table A-2.
State and local government pension systems studied but omitted from the analysis sample

State or local retirement system

Colorado

Illinois
Municipal Retirement Fund

Denver Employees’ Retirement Plan

Local Government Retirement System

Kentucky

Connecticut

Georgia
Employees’ Retirement System
Municipal Employees’ Benefit System
Peace Officers’ Annuity and Benefit Fund

State Employees’ Retirement System

Texas

Employees’ Retirement System
County and District Retirement System

SOURCE: Authors' research. 

County Employees Retirement System

Louisiana
Municipal Police Employees’ Retirement System

Employees’ Retirement System

Missouri
County Employees’ Retirement System

New Jersey

Public Employees’ Retirement System
Teachers’ Retirement System

Police and Firemen’s Retirement System

Public Education Employee’s Retirement System
State Employees’ Retirement System
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State Among active defined benefit plan members Among all full-time equivalent employees

California 79 79
Colorado 91 75
Connecticut 41 33
Georgia 77 61
Illinois 90 85
Kentucky 99 84

Louisiana 70 54
Massachusetts 100 94
Missouri 72 66
Nevada 100 93
Ohio 79 89
Texas 91 83

Table A-3. 
Estimated percentage of state and local government employees who are represented by retirement 
systems whose administrators provided valid responses

SOURCES: Authors’ and NASRA surveys of public plan administrators; Census Bureau Annual Survey of Public Employment & Payroll; and 
various plan documents, websites, and news articles. 

NOTE: Many part-time, seasonal, and temporary state and local government employees do not participate in an employer-provided 
retirement system. 
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Appendix B: Methodology for Calculating State and Local Retirement 
Benefits and Social Security Old-Age Benefits
Our calculations follow the sequence described below.

Calculating State and Local Defined Benefit Pension Benefits
We begin by projecting the worker’s nominal earnings from labor-market entry to labor-market exit:

 Salary Salary wacurrent age age entering noncovered job 1 gge growth current age age entering noncovered job

 (1)

Next, we calculate the FAS depending on the age at which the worker leaves the noncovered job:

 
FAS

Salary
current age

y current age FAS period

current age
y

FFAS period  
(2)

The nominal pension benefit equation is simply:

 Benefit Benefit multiplier FAS Tenure in noncovered jobcurrent age current age current age  (3)

Calculating State and Local Defined Contribution Wealth
The defined contribution account balance is calculated using the worker’s salary history and the assumed return 
on plan assets. Contributions are assumed to take place at the end of each year, with interest credited at the begin-
ning of the next year:

 Balance Balance investmentcurrent age end of prior year 1 rreturn Salarycurrent age0 075.  (4)

The account balance continues to earn interest after the worker separates from the noncovered state or local 
job. The account earns interest until the worker’s Social Security FRA:

 Balance Balance investment returnFRA current age
FRA cu1 rrrent age

 (5)

Calculating Social Security Benefits According to IRC Section 3121
The first step in this calculation is to alter the worker’s earnings history by entering zero covered earnings for 
the years when the worker was not employed in the noncovered state or local job, regardless of actual earnings in 
those years.

The next step is to cap the altered earnings at the Social Security taxable maximum (“tax max”) in any year 
when it may apply. To do this, the tax max in future years must be projected according to a legislated formula 
(rounded to the nearest multiple of 300). The tax max formula depends on the Social Security AWI, which must 
also be projected:

 
Tax max

AWI
AWIcurrent age

current age

year

,60 600 2

1992  
(6)

where

 AWI AWI CPI Real wage differentialcurrent age current age 1 1  (7)

and

 Capped salary min Salary , Tax maxcurrent age current age curreent age  (8)
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The third step in the calculation is to index the capped earnings history to reflect the growth in the AWI:

 

Index factor

AWI
AWI

if curren
current age

age

current age

60 tt age

if current age

61

1 61  

(9)

 Indexed salary Capped salary Index factorcurrent age current age current age  (10)

Using the indexed earnings history, we calculate the AIME:

 
AIME Highest 35 indexed annual earnings amounts

current age 35 12  
(11)

Then we obtain the worker’s PIA by applying the formula:

 

PIAage

.
62 0.9

0 32

0 15

AIME up to the first bend point

AIME above second bend point

AIME between the first and second bend points

 

(12)

SSA revises the bend points each year based on the AWI. The PIA formula uses the bend points in the year 
when the worker reaches age 62. SSA uses the following formulas to calculate bend points:

 
First bend point AWIage, .

180
9 779 44 60

 
(13)

 
Second bend point AWIage

,
, .
1 085

9 779 44 60

 
(14)

Lastly, the PIA is adjusted to keep pace with inflation in the years after the worker reaches age 62 until he or 
she reaches FRA:

 PIA PIA CPIage FRA age
age FRA age

62
621  (15)

Calculating WEP-Adjusted Social Security Benefits from 
Private-Sector or Covered Public-Sector Employment
To simulate a more realistic Social Security benefit for the noncovered worker, this phase of the analysis alters the 
worker’s earnings history (equation 1) by entering the positive earnings amounts for the years when the worker 
was not employed in the noncovered position, and zero earnings for the years when the worker was employed in 
the noncovered position. The procedure then follows equations (6) through (15) to calculate the worker’s PIA.

The next step is to apply the WEP to the PIA. The WEP adjusts the multipliers in the PIA formula (equa-
tion 12) based on the number of years with “substantial earnings.” A year of earnings is substantial if the worker’s 
salary exceeds one-quarter of what is called the Old Law Contribution and Benefits Base (that is, what the tax 
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max would have been if the 1977 Social Security Amendments had not been enacted). The Old Law Contribution 
and Benefits Base is determined by a legislated formula (rounded to the nearest multiple of 300):

 
Substantial threshold

AWI
current age

current age,45 000
2

2

22 935 42
0 25

, .
.

 
(16)

Table B-1 shows the WEP multiplier that applies to the PIA formula for each number of years with substantial 
earnings.

Years Multiplier

30 or more 0.90
29 0.85
28 0.80
27 0.75
26 0.70

25 0.65
24 0.60
23 0.55
22 0.50
21 0.45
20 or fewer 0.40

Table B-1. 
PIA formula multipliers required under the 
WEP, by number of years with substantial 
covered earnings 

SOURCE: SSA.

Then, the penultimate step in the calculation applies the WEP-adjusted PIA formula to the AIME as described 
in equation (12). The amount by which the WEP reduces the PIA is capped at one-half of the monthly public pen-
sion benefit that the worker receives at FRA:

 
PIA PIA PIA monthly pension benefit

age WEP unadjusted62 2
max

 
(17)

Finally, as with equation 15, the worker’s PIA is adjusted for cost-of-living increases until his or her Social 
Security FRA:

 PIA PIA CPIage FRA age
age FRA

62
621  (18)

Transforming Annual Benefits into Lifetime Wealth
We calculate the present discounted value of future benefits from Social Security or a public pension by multiply-
ing the annual benefit by a factor that accounts for cost-of-living increases, the cumulative probability of survival, 
and the discount rate:

 
Wealth Benefit

alive CPI
age FRA age FRA

age

age FRAPr 1

1 discount rate age FRAage FRA

120

  
(19)
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Chart 2 Chart 3 Chart 4

Vesting period Immediate Immediate . . .
FAS calculation period (years) 3 3 . . .
Benefit factor (multiplier) 1.5 1.5 . . .
Claiming age 65 65 . . .
COLA None None . . .

Vesting period . . . . . . Immediate
Total contribution rate (%) . . . . . . 7.5
Nominal return on assets (%) . . . . . . 5.3
Claiming age . . . . . . 67

Credited earnings are from— Noncovered employment Covered employment Covered employment
Nominal AWI growth (%) 3.8 3.8 3.8
Inflation (%) 2.6 2.6 2.6
Claiming age 67 67 67
WEP adjustment No Yes Yes

Age at labor force entry 25 25 25
Age at start of noncovered employment 35 35 35
Starting annual salary in noncovered job ($) 50,000 50,000 50,000
Nominal wage growth (%) 3.8 3.8 3.8
Age at retirement 65 65 65
     

Table C-1. 
Economic and demographic assumptions used for benefit comparisons in Charts 2–4

SOURCES: Authors' research based on intermediate assumptions of the 2018 Trustees Report,  Munnell and others (2012), and plan 
actuarial valuation reports.

Parameter

NOTE: . . . = not applicable.

Defined benefit plans for noncovered workers

Defined contribution plans for noncovered 
  workers

Social Security

Worker demographics

Appendix C: Economic and Demographic Assumptions About 
the Hypothetical Worker; and Additional Results
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Safe Harbor–
compliant pension

Social Security 
PIA

1 789.51 0.00 789.51 73,865.29 74,654.79 73,865.29
2 1,609.02 0.00 1,609.02 73,865.29 75,474.30 73,865.29
3 2,459.66 0.00 2,459.66 73,865.29 76,324.95 73,865.29
4 3,404.18 0.00 3,404.18 73,865.29 77,269.46 73,865.29
5 4,416.92 0.00 4,416.92 73,865.29 78,282.21 73,865.29

6 5,501.71 0.00 5,501.71 72,544.84 78,046.55 73,865.29
7 6,662.58 0.00 6,662.58 71,224.38 77,886.96 73,865.29
8 7,903.72 0.00 7,903.72 69,903.93 77,807.65 73,865.29
9 9,229.57 0.00 9,229.57 68,583.48 77,813.05 73,865.29
10 10,644.77 37,137.71 10,644.77 67,263.03 77,907.79 73,865.29

11 12,154.19 40,851.48 12,154.19 63,603.93 75,758.13 73,865.29
12 13,762.97 42,973.69 13,762.97 59,944.84 73,707.80 73,865.29
13 15,476.46 44,294.14 15,476.46 56,285.74 71,762.20 73,865.29
14 17,300.30 45,614.59 17,300.30 52,626.65 69,926.94 73,865.29
15 19,240.40 46,935.05 19,240.40 49,723.19 68,963.60 73,865.29

16 21,302.98 48,255.50 21,302.98 47,230.23 68,533.21 73,865.29
17 23,494.52 49,575.95 23,494.52 44,663.96 68,158.48 73,865.29
18 25,821.86 50,896.40 25,821.86 42,020.49 67,842.34 73,865.29
19 28,292.15 52,216.85 28,292.15 39,295.75 67,587.90 73,865.29
20 30,912.90 53,537.30 30,912.90 36,485.49 67,398.38 73,865.29

21 33,691.96 54,857.76 33,691.96 33,585.22 67,277.18 73,865.29
22 36,637.61 56,178.21 36,637.61 30,590.26 67,227.87 73,865.29
23 39,758.46 57,498.66 39,758.46 27,495.70 67,254.16 73,865.29
24 43,063.60 58,819.11 43,063.60 25,390.26 68,453.87 73,865.29
25 46,562.52 60,139.56 46,562.52 24,069.81 70,632.33 73,865.29

26 50,265.17 61,460.02 50,265.17 22,749.36 73,014.53 73,865.29
27 54,181.99 62,830.64 54,181.99 21,378.73 75,560.72 73,865.29
28 58,323.90 64,253.36 58,323.90 19,956.02 78,279.92 73,865.29
29 62,702.36 65,730.13 62,702.36 18,421.77 81,124.12 73,865.29
30 67,329.36 67,263.03 67,329.36 16,505.65 83,835.01 73,865.29

SOURCE: Authors’ calculations.

NOTES: The hypothetical worker is assumed to enter the labor market in the private sector in 2018 at age 25, enter noncovered government 
employment at age 35 with a starting salary of $50,000 and experience 3.8 percent nominal annual wage growth until retiring at age 65.

Appendix Table C-1 summarizes the underlying economic and demographic assumptions.

Table C-2. 
Nominal benefits received at age 67 by the hypothetical worker in Charts 2 and 3, by years in 
noncovered employment

Years

Chart 2 Chart 3

Safe Harbor–
compliant pension

Social Security 
PIA

Combined-benefit component
Total combined 

benefit

Counterfactual 
Social Security 

benchmark

https://www.ssa.gov/policy/docs/ssb/
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Charts 5–7 Chart 8 Chart 9 Chart 10

Vesting period a a a a
FAS calculation period (years) a a a a
Benefit factor (multiplier) a a a a
Claiming age a  NRA a  NRA a  NRA a  NRA
COLA a a a a

Credited earnings b b b b
Nominal AWI growth (%) 3.8 3.8 3.8 3.8
Inflation (%) 2.6 2.6 2.6 2.6
Claiming age c 67 c 67 c 67 c 67
WEP adjustment d d d d 

Year of labor force entry 2018 2018 2018 2018
Age at labor force entry 25 25 25 25
Age at start of noncovered employment 35 35 25 and 35 35
Starting annual salary in noncovered job ($) 50,000 50,000 50,000 e 40,000 and 60,000
Nominal wage growth (%) 3.8 3.8 3.8  e 3.3 and 4.3
Discount rate (%) 5.3 5.3 5.3 5.3
Age at retirement 65 65 65 65
Years in noncovered employment 12 5 and 12 12 12
     

a.

b.

c.

d. 

e. The "low earner" is assumed to have a $40,000 starting salary and 3.3 percent wage growth; the "high earner" is assumed to have a 
$60,000 starting salary and 4.3 percent wage growth. 

In the numerator of the counterfactual wealth ratio equation, lifetime earnings in covered employment are credited; in the denominator, 
total lifetime earnings from covered and noncovered employment are credited.

SOURCES: Authors' research based on intermediate assumptions of the 2018 Trustees Report,  Munnell and others (2012), and plan 
actuarial valuation reports.

Table C-3. 
Economic and demographic assumptions used for benefit comparisons in Charts 5–10

Varies from plan to plan.

Parameter

Defined benefit plans for noncovered workers

Social Security

Worker demographics

NOTE: Cells containing two values indicate the variable(s) that the given chart compares. 

FRA for the hypothetical worker (born 1993).

Adjustment is applied to covered Social Security wealth (in the numerator of the counterfactual wealth ratio equation) but not to the 
counterfactual Social Security wealth calculation (the denominator of that equation).
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1 This article refers to various recent editions of the 
Trustees Report. Current and previous Trustees Reports are 
available at https://www.ssa.gov/OACT/TR/index.html.

2 A single government may employ both covered and non-
covered workers. Early amendments prohibited many states 
from enrolling police officers and firefighters, but other 
employee groups could elect Social Security coverage with 
a referendum by secret ballot. In 1983, existing and future 
Section 218 agreements were made irrevocable. Most state 
and local government employees are covered by Medicare, 
which became mandatory for new hires in 1986. All states 
were allowed to enroll police and firefighters beginning in 
1994. For detailed information about Section 218 agree-
ments, see https://www.ssa.gov/slge/sect_218_agree.htm.

3 Further, the regulators focused on old-age benefits for 
the primary earner, without requiring public pensions to 
provide spousal, survivor, or disability benefits comparable 
to Social Security’s.

4 For a detailed introduction to Revenue Procedure 91-40, 
see https://www.ssa.gov/slge/revenue_procedure_91-40.
htm. The formula approach was adopted because the 
administrative burden of confirming benefit levels for every 
plan member individually would have been excessive.

5 Note the distinction between the Social Security FRA 
and the varying NRAs set by individual state and local 
government retirement plans.

6 Many traditional defined benefit pensions calculate ben-
efits with the formula of FAS times the benefit multiplier 
times years of tenure.

7 In Appendix A, Table A-1 lists the 38 retirement 
systems in our final sample and Table A-2 lists the other 
18 systems covered by either our survey or the NASRA 
survey. We found that large state-administered retirement 
systems are more likely to share information with research-
ers. Teachers and other state employees typically partici-
pate in the large retirement systems administered by their 
states, whereas local employees—especially police and 
firefighters—often participate in small, locally administered 
retirement systems, which are less likely to appear in the 
final sample. Table A-3 presents the estimated shares of all 
state and local pension plan participants in each state who 
are included in our sample. With a few exceptions, we were 

able to gather information for sizable majorities of state and 
local defined benefit plan members.

8 Kan and Aldeman (2014) likewise found that teachers 
are least likely to be covered.

9 The longer the period, the lower the FAS.
10 The WEP reduces the PIA of workers who receive 

both Social Security benefits and pensions based on their 
noncovered employment. The WEP aims to counteract the 
progressivity of the PIA formula for noncovered workers 
whose AIMEs would understate their full lifetime earnings. 
See Brown and Weisbenner (2013) for a detailed discussion 
of the WEP.

11 This methodology for comparing a Safe Harbor–
compliant formula with Social Security is described in 
IRC Section 3121.

12 Appendix B presents the calculation methodologies, 
including the details of these formulas.

13 The starting salary is consistent with membership data 
published in pension plan actuarial valuation reports, if 
projected to 2028. The wage growth assumption is the long-
run intermediate assumption of the 2018 Trustees Report. 
Public pension actuaries typically assume nominal annual 
wage growth between 5 percent and 10 percent during 
the first 10–15 years of public employment, decreasing to 
around 4 percent after 20 years. Because that earnings pro-
file is very steep relative to private-sector profiles estimated 
by the Federal Reserve Bank of Atlanta’s Wage Growth 
Tracker, this study adopts wage-growth assumptions 
consistent with those of the SSA actuaries, which reflect 
private-sector employment.

14 This distribution of tenure accounts for workers who 
switch jobs while remaining in the same retirement system 
(for example, a teacher who moves to a different school 
district within the state). It underestimates tenure for work-
ers who move to a public-sector job covered by a different 
retirement system but are able to transfer their tenure 
credits to the new system. Although some locally admin-
istered pension plans have tenure reciprocity agreements 
with state-administered plans in the same state, cross-state 
reciprocity agreements are relatively rare.

15 In Appendix C, Table C-1 summarizes the underlying 
economic and demographic assumptions and Table C-2 
presents the year-by-year estimated benefits.

16 Appendix B describes the calculation methodology and 
Appendix Table C-1 presents the underlying economic and 
demographic assumptions.

17 Appendix Table C-2 presents the year-by-year estimated 
benefits plotted in Chart 3.

18 This return assumption equals the assumed long-run 
real Treasury yield from the 2018 Trustees Report plus 
inflation.

19 The present-value calculations employ a 50-50 male-
female split of the cohort mortality tables developed for the 

https://www.ssa.gov/policy/docs/ssb/
https://www.ssa.gov/OACT/TR/index.html
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2017 Trustees Report. The cohort tables were obtained on 
request from the SSA’s Office of the Chief Actuary. Appen-
dix B describes the present-value formulas.

20 Appendix Table C-1 presents the underlying economic 
and demographic assumptions.

21 Vesting periods in plans for noncovered state and local 
government workers are long relative to those of private-
sector defined contribution plans. The Pension Protection 
Act of 2006 requires that private-sector employer contribu-
tions to defined contribution plans vest after a 3-year cliff or 
on a 6-year graded schedule. Consequently, around 50 per-
cent of the plans managed by the Vanguard Group invest-
ment advisors have vesting periods no longer than 3 years 
(Vanguard 2018). Like private-sector defined contribution 
plans, most public-sector defined benefit plans require 
employees to contribute to prefund benefits. These con-
tributory plans frequently allow nonvested members who 
separate from the government to withdraw their employee 
contributions, which have earned a low rate of interest. 
Consistent with Kan and Aldeman (2014), this analysis does 
not treat withdrawn contributions as retirement benefits.

22 The distribution of vesting periods is bimodal, with 
peaks at 5 years and 10 years. Consequently, small changes 
in the sample of benefit formulas can produce large shifts in 
the median vesting period. Although plans do not fre-
quently change their vesting periods, the three plans cover-
ing teachers and university faculty in Illinois extended their 
vesting periods from 5 years to 10 years following the 2008 
financial crisis.

23 Appendix Table C-3 presents the economic and 
demographic assumptions used to calculate counterfactual 
wealth ratios for the hypothetical worker.

24 We assume that the worker claims pension benefits 
at his or her NRA because incorporating early retirement 
provisions would require peak wealth calculations (see 
Coile and Gruber 2007).

25 The worker is assumed to live until at least age 25, and 
then have a positive probability of dying in each subsequent 
year. This mortality assumption rewards state and local 
plans with early NRAs. The discount rate is the long-run 
nominal interest rate from the 2018 Trustees Report.

26 Relatively few nonvested workers have more than 
5 years of tenure. Munnell and others (2012) show that 
only 16 percent of newly hired state and local government 
employees stay in their jobs for 6 to 10 years. Moreover, 
studies have shown that public employees adjust their sepa-
ration patterns in order to vest in their pensions (Quinby 
2020 reviews the literature).

27 The difference in wage growth is designed to simulate 
a college-educated worker and a high-school educated 
worker, based on the Federal Reserve Bank of Atlanta’s 
Wage Growth Tracker.

28 Financial economists frequently contend that the 
funded ratios reported by plan sponsors overstate plan 

health because the rates used to discount future liabilities 
are artificially high (Brown and Wilcox 2009; Novy-Marx 
and Rauh 2009). Whereas public plans currently discount 
liabilities by the assumed return on assets in the trust fund 
(around 8 percent historically), financial economists recom-
mend discounting liabilities using a rate that reflects the 
risk of default on the pension debt.

29 The estimation methodology is similar to those in 
Rauh (2010) and Munnell and others (2011).

30 The 5.3-percent return assumption is consistent with 
the 2018 Trustees Report.

31 The six plans are the Chicago Public School Teachers’ 
Pension and Retirement Fund, the Illinois State Employees’ 
and State Universities Retirement Systems, the Ken-
tucky Teachers’ Retirement System, the Louisiana State 
Employees’ Retirement System, and the Ohio Teachers’ 
Retirement System.

32 For example, the city of Chicago revised its funding 
policy in 2016 and 2017 (Public Acts 99-0506 and 100-
0023, respectively) to raise the funding levels for police and 
municipal worker pensions to 90 percent by 2058.

33 The analysis assumed an 8 percent annual return 
on assets (Commission to Strengthen Chicago’s Pension 
Funds 2010).

34 The interest rate is not disclosed in the actuarial valua-
tion reports or other publications for members. The con-
tribution rate varies over time, depending on the statutory 
employer contribution rate.

35 In general, the exhaustion dates estimated in this 
analysis are positively correlated with counterfactual 
wealth ratios—suggesting that plans with robust finances 
also offer more generous benefits—but the association is 
very weak (a correlation coefficient of 0.08).

36 Warshawsky and Marchand (2016) suggest a methodol-
ogy for valuing underfunded pensions.

37 Unlike Social Security, state and local government plans 
do not permit households to receive a separate spousal ben-
efit based on the government employee’s work history. Sur-
vivor benefits are also typically less generous in nonfederal 
government plans because they require retirees to purchase a 
joint-survivor annuity at the cost of reduced monthly income. 
Most government pensions offer disability insurance, but we 
are not aware of research establishing whether these benefits 
are comparable with those from Social Security. 
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