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Introduction

State and local gov pensions important economic institutions
◦ $4 trillion in assets;  10 million retirees

Previous work focused on proper discount rate to measure liabilities
◦ Using risk-free rate of return, unfunded liabilities ≈ $4 trillion (Rauh 2017 & FA)
◦ 50% funding ratio

Existence of unfunded liabilities → widespread sustainability concerns
◦ Academics, press, rating agencies, policymakers
◦ Plans have failed to “provide economic security in old age in a financially 

sustainable way” (Novy-Marx & Rauh 2014)



How Funded are State and Local Pension Plans?



Our Approach
We adopt a methodology more rooted in public finance

◦ Prefunding not required for fiscal sustainability – pay-as-you-go systems can be sustainable

◦ Unfunded pension liabilities = implicit public debt

◦ Sustainability requires contributions = present value of benefits + (r-g)*implicit debt                    
(r = interest rate, g = growth rate of tax base)

◦ Spreads costs of existing debt across generations.

Most S&L pensions have effectively long been partially-funded hybrid systems

◦ We test to see if plans are sustainable, and, if not,

◦ When plans likely to run out of money 

◦ What changes are required to make them sustainable



Preview of Conclusions

In aggregate, pensions can be stabilized with moderate fiscal adjustments 
under low and moderate asset return assumptions

Only moderate returns to stabilizing immediately versus in the future (e.g. 10 
years in future), particularly when interest rates are low

Lots of heterogeneity and some plans are far from stable



Methodology

Analyzing sustainability requires benefit cash flows

Actuarial reports provide the pension liability and actuarial assumptions

Reverse engineer cash flows 
• Method pioneered by Novy-Marx and Rauh (2011, 2014) 
• Used in Lutz and Sheiner (2014))



Data

Public Plans Database (PPD) from BC Retirement Center

2017 Actuarial Valuations (AVs) and Comprehensive Annual  Financial 
Reports (CAFRs)

Sample of 40 plans
• Small sample reflects extremely labor intensive nature of methodology
• Sample observationally similar to universe of S&L pensions



Estimation Sample of State and Local Pension Plans

Estimation Sample Public Plans Database 
National Sample

Assets / Liabilities 0.71 0.71
(0.16) (0.17)

Unfunded Liabiliites / Payroll 2.04 2.07
(1.60) (1.63)

Total Pension Contributions / Payroll 0.24 0.24
(0.11) (0.11)

Active Members / Retired Members 1.37 1.34
(0.36) (0.37)

Projected Percent Active Member Growth 0.41 0.44
(0.57) (0.60)

Observations 40 180


Table 1

		Table 1

		Estimation Sample of State and Local Pension Plans

						Estimation Sample				Public Plans Database National Sample



		Assets / Liabilities				0.71				0.71

						(0.16)				(0.17)



		Unfunded Liabiliites / Payroll				2.04				2.07

						(1.60)				(1.63)



		Total Pension Contributions / Payroll				0.24				0.24

						(0.11)				(0.11)



		Active Members / Retired Members				1.37				1.34

						(0.36)				(0.37)



		Projected Percent Active Member Growth				0.41				0.44

						(0.57)				(0.60)



		Observations				40				180























































































Note.  The table displays means; standard deviations in parentheses.  In the rightmost two columns, labeled "weighted", the samples are weighted by the denominator of the plan characteristic for the first four characteritsics (e.g. assets / liabilities is weighted by liabilities).  Projected percent active member growth is weighted by the number of active members.

Produced by:  
https://brookingsinstitution.sharepoint.com/:u:/r/sites/hutchinscenterteam/slpensions/Shared%20Documents/2018june_sheiner_pension/data/bc_ppd/sampleselect.R?csf=1&e=ihUlkf




Table 2

		Table 2

		Plan Exhaustion Dates

				Years until exhaustion

		Pension Plan		1.5% real return		3.5% real return		5.5% real return

		New Jersey Teachers		13		16		19

		New Mexico PERA		20		26		43

		Oregon PERS		21		26		54

		Arizona State Corrections Officers		24		31		46

		Georgia Teachers		24		32		Never

		Illinois SERS		24		Never		Never

		Kansas City Missouri ERS		24		40		Never

		Florida RS		27		35		Never

		Ohio Teachers		27		Never		Never

		Baton Rouge City Parish RS		28		40		Never

		Illinois Teachers		29		Never		Never

		Michigan Public Schools		29		Never		Never

		New York State Teachers		30		46		Never

		LA County ERS		31		47		Never

		Louisiana Municipal Police		31		35		43

		Massachusetts SRS		31		54		Never

		Missouri Teachers		31		47		Never

		Arizona SRS		32		70		Never

		NY State & Local ERS		32		Never		Never

		Pennsylvania School Employees		32		Never		Never

		Illinois Municipal		33		76		Never

		Pennsylvania State ERS		33		Never		Never

		Massachusetts Teachers		34		71		Never

		South Carolina RS		34		63		Never

		Texas Teachers		34		43		77

		New Jersey PERS		35		Never		Never

		California Teachers		37		54		Never

		San Francisco City & County		37		66		Never

		Rhode Island Municipal		42		Never		Never

		South Carolina Police		42		Never		Never

		Maine State and Teacher		43		Never		Never

		Oklahoma Police		47		Never		Never

		DC Teachers		63		Never		Never

		San Diego City ERS		96		Never		Never

		University of California		Never		Never		Never

		San Diego County		Never		Never		Never

		Georgia ERS		Never		Never		Never

		Indiana Teachers		Never		Never		Never

		Louisiana SERS		Never		Never		Never

		North Dakota Teachers		Never		Never		Never















































Table 3

		Table 3

		Change in Contributions to Stabilize Implicit Debt to GDP, US

				Increase in contribution rate required if changes are made (percent of payroll):

		Real rate of return		Today		In 10 years		In 20 years		In 30 years

		1.5%		10.92%		11.00%		11.07%		11.14%

		3.5%		3.24%		3.98%		4.87%		5.93%

		5.5%		-6.03%		-9.00%		-13.31%		-19.55%















Table 4

		Table 4																																		1.50%						3.50%						5.50%

		Contributions that stabilize ratio of unfunded liabilities to GDP, depending on when adjustment is made																																current		1		10		30		1		10		30		1		10		30

						2%  real rate of return						3.5%  real rate of return						5%  real rate of return

						Make changes: 						Make changes: 						Make changes: 

				Current  Contribution		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years

		San Diego City ERS		78%		92%		92%		92%		64%		62%		54%		38%		20%		-46%				-17.206868815089500%						San Diego City ERS		78%		92%		92%		92%		64%		62%		54%		38%		20%		-46%

		Baton Rouge City Parish RS		41%		55%		55%		55%		48%		50%		55%		35%		32%		21%				18.503088557541000%						Baton Rouge City Parish RS		41%		55%		55%		55%		48%		50%		55%		35%		32%		21%

		New Mexico PERA		27%		48%		48%		48%		42%		46%		55%		31%		32%		38%				52.572493603057100%						New Mexico PERA		27%		48%		48%		48%		42%		46%		55%		31%		32%		38%

		Missouri Teachers		30%		60%		61%		61%		42%		45%		53%		25%		22%		11%				40.626461010688800%						Missouri Teachers		30%		60%		61%		61%		42%		45%		53%		25%		22%		11%

		California Teachers		32%		61%		61%		61%		42%		44%		50%		28%		26%		18%				30.696962517611100%						California Teachers		32%		61%		61%		61%		42%		44%		50%		28%		26%		18%

		Arizona State Corrections Officers		22%		47%		48%		48%		36%		39%		46%		26%		29%		36%				62.163204608370400%						Arizona State Corrections Officers		22%		47%		48%		48%		36%		39%		46%		26%		29%		36%

		Illinois Teachers		51%		28%		28%		27%		41%		38%		31%		39%		31%		6%				-19.773839247922700%						Illinois Teachers		51%		28%		28%		27%		41%		38%		31%		39%		31%		6%

		LA County ERS		24%		47%		47%		48%		33%		35%		41%		19%		17%		9%				37.515314197876600%						LA County ERS		24%		47%		47%		48%		33%		35%		41%		19%		17%		9%

		Massachusetts Teachers		33%		39%		39%		39%		35%		35%		36%		28%		24%		13%				3.941081287376340%						Massachusetts Teachers		33%		39%		39%		39%		35%		35%		36%		28%		24%		13%

		Pennsylvania State ERS		36%		37%		37%		37%		35%		34%		33%		27%		22%		2%				-4.130579907586950%						Pennsylvania State ERS		36%		37%		37%		37%		35%		34%		33%		27%		22%		2%

		Oklahoma Police		31%		51%		52%		52%		33%		34%		35%		15%		8%		-18%				7.237306548918680%						Oklahoma Police		31%		51%		52%		52%		33%		34%		35%		15%		8%		-18%

		Georgia Teachers		21%		37%		37%		37%		31%		33%		39%		20%		20%		19%				46.828330174286500%						Georgia Teachers		21%		37%		37%		37%		31%		33%		39%		20%		20%		19%

		San Francisco City & County		27%		44%		45%		45%		31%		32%		35%		18%		14%		-0%				17.505854748782500%						San Francisco City & County		27%		44%		45%		45%		31%		32%		35%		18%		14%		-0%

		Illinois SERS		49%		22%		21%		21%		36%		32%		24%		37%		31%		8%				-26.586897057103800%						Illinois SERS		49%		22%		21%		21%		36%		32%		24%		37%		31%		8%

		Massachusetts SRS		27%		36%		36%		36%		30%		31%		32%		22%		19%		8%				9.499810957036200%						Massachusetts SRS		27%		36%		36%		36%		30%		31%		32%		22%		19%		8%

		Pennsylvania School Employees		37%		27%		27%		27%		31%		29%		24%		25%		17%		-12%				-16.945388266954700%						Pennsylvania School Employees		37%		27%		27%		27%		31%		29%		24%		25%		17%		-12%

		Texas Teachers		15%		41%		41%		41%		27%		29%		35%		16%		17%		18%				73.539089949788800%						Texas Teachers		15%		41%		41%		41%		27%		29%		35%		16%		17%		18%

		Louisiana SERS		45%		32%		32%		32%		31%		28%		20%		26%		17%		-16%				-30.745697374740200%						Louisiana SERS		45%		32%		32%		32%		31%		28%		20%		26%		17%		-16%

		San Diego County		44%		37%		37%		37%		31%		28%		21%		18%		6%		-37%				-29.683335298431900%						San Diego County		44%		37%		37%		37%		31%		28%		21%		18%		6%		-37%

		Michigan Public Schools		34%		27%		26%		26%		29%		27%		24%		22%		14%		-13%				-15.086875669231000%						Michigan Public Schools		34%		27%		26%		26%		29%		27%		24%		22%		14%		-13%

		South Carolina RS		23%		31%		31%		31%		25%		26%		27%		19%		17%		11%				8.941522279602100%						South Carolina RS		23%		31%		31%		31%		25%		26%		27%		19%		17%		11%

		New Jersey Teachers		18%		20%		20%		20%		24%		25%		29%		22%		25%		35%				32.858094745979500%						New Jersey Teachers		18%		20%		20%		20%		24%		25%		29%		22%		25%		35%

		South Carolina Police		25%		30%		30%		30%		25%		25%		24%		18%		15%		3%				-2.064154100766550%						South Carolina Police		25%		30%		30%		30%		25%		25%		24%		18%		15%		3%

		New York State Teachers		13%		34%		34%		35%		22%		24%		29%		8%		5%		-3%				71.383128760738200%						New York State Teachers		13%		34%		34%		35%		22%		24%		29%		8%		5%		-3%

		Arizona SRS		22%		28%		28%		27%		23%		24%		24%		18%		15%		9%				4.865800909474060%						Arizona SRS		22%		28%		28%		27%		23%		24%		24%		18%		15%		9%

		Oregon PERS		10%		26%		27%		27%		20%		23%		29%		11%		11%		11%				94.296189977031300%						Oregon PERS		10%		26%		27%		27%		20%		23%		29%		11%		11%		11%

		Indiana Teachers		31%		25%		25%		25%		24%		22%		18%		20%		14%		-6%				-21.843995507798400%						Indiana Teachers		31%		25%		25%		25%		24%		22%		18%		20%		14%		-6%

																																University of California		31%		34%		34%		34%		23%		21%		17%		12%		4%		-28%

																																Florida RS		13%		24%		24%		25%		19%		21%		24%		11%		10%		6%

		Table 4 (continued)																														North Dakota Teachers		26%		25%		25%		25%		22%		21%		18%		17%		12%		-4%

		Contributions that stabilize ratio of unfunded liabilities to GDP, depending on when adjustment is made																														Illinois Municipal		18%		27%		27%		28%		20%		21%		22%		9%		4%		-15%

						2%  real rate of return						3.5%  real rate of return						5%  real rate of return														DC Teachers		20%		35%		35%		35%		20%		20%		21%		9%		5%		-11%

						Make changes: 						Make changes: 						Make changes: 														Ohio Teachers		26%		17%		17%		16%		22%		20%		17%		15%		6%		-22%

				Current  Contribution		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years										Rhode Island Municipal		21%		26%		26%		26%		20%		20%		20%		12%		8%		-9%

		University of California		31%		34%		34%		34%		23%		21%		17%		12%		4%		-28%				-25.449556300796000%						New Jersey PERS		21%		19%		19%		19%		19%		18%		17%		16%		14%		5%

		Florida RS		13%		24%		24%		25%		19%		21%		24%		11%		10%		6%				51.710714550501000%						Maine State and Teacher		25%		24%		24%		24%		19%		18%		13%		10%		1%		-31%

		North Dakota Teachers		26%		25%		25%		25%		22%		21%		18%		17%		12%		-4%				-16.419868082059800%						Kansas City Missouri ERS		19%		11%		11%		11%		16%		15%		13%		10%		5%		-13%

		Illinois Municipal		18%		27%		27%		28%		20%		21%		22%		9%		4%		-15%				10.319819389884000%						NY State & Local ERS		17%		16%		16%		16%		14%		13%		11%		6%		-0%		-21%

		DC Teachers		20%		35%		35%		35%		20%		20%		21%		9%		5%		-11%				0.495521488866979%						Georgia ERS		26%		9%		9%		9%		11%		7%		-1%		8%		-1%		-31%

		Ohio Teachers		26%		17%		17%		16%		22%		20%		17%		15%		6%		-22%				-15.883931263278300%

		Rhode Island Municipal		21%		26%		26%		26%		20%		20%		20%		12%		8%		-9%				-2.704531691846790%

		New Jersey PERS		21%		19%		19%		19%		19%		18%		17%		16%		14%		5%				-9.682558741182110%

		Maine State and Teacher		25%		24%		24%		24%		19%		18%		13%		10%		1%		-31%				-23.939608097106900%

		Kansas City Missouri ERS		19%		11%		11%		11%		16%		15%		13%		10%		5%		-13%				-14.695114232189000%

		NY State & Local ERS		17%		16%		16%		16%		14%		13%		11%		6%		-0%		-21%				-18.506685025170500%

		Georgia ERS		26%		9%		9%		9%		11%		7%		-1%		8%		-1%		-31%				-58.053912643855600%













Sheet1

		Table 4

		Contributions that stabilize ratio of unfunded liabilities to GDP, depending on when adjustment is made

						2%  real rate of return						3.5%  real rate of return						5%  real rate of return

						Make changes: 						Make changes: 						Make changes: 

				Current  Contribution		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years		Now		in 10 years		in 30 years

		Georgia ERS		26%		9%		9%		9%		11%		7%		-1%		8%		-1%		-31%				-58%

		Louisiana SERS		45%		32%		32%		32%		31%		28%		20%		26%		17%		-16%				-31%

		San Diego County		44%		37%		37%		37%		31%		28%		21%		18%		6%		-37%				-30%

		Illinois SERS		49%		22%		21%		21%		36%		32%		24%		37%		31%		8%				-27%

		University of California		31%		34%		34%		34%		23%		21%		17%		12%		4%		-28%				-25%

		Maine State and Teacher		25%		24%		24%		24%		19%		18%		13%		10%		1%		-31%				-24%

		Indiana Teachers		31%		25%		25%		25%		24%		22%		18%		20%		14%		-6%				-22%

		Illinois Teachers		51%		28%		28%		27%		41%		38%		31%		39%		31%		6%				-20%

		NY State & Local ERS		17%		16%		16%		16%		14%		13%		11%		6%		-0%		-21%				-19%

		San Diego City ERS		78%		92%		92%		92%		64%		62%		54%		38%		20%		-46%				-17%

		Pennsylvania School Employees		37%		27%		27%		27%		31%		29%		24%		25%		17%		-12%				-17%

		North Dakota Teachers		26%		25%		25%		25%		22%		21%		18%		17%		12%		-4%				-16%

		Ohio Teachers		26%		17%		17%		16%		22%		20%		17%		15%		6%		-22%				-16%

		Michigan Public Schools		34%		27%		26%		26%		29%		27%		24%		22%		14%		-13%				-15%

		Kansas City Missouri ERS		19%		11%		11%		11%		16%		15%		13%		10%		5%		-13%				-15%

		New Jersey PERS		21%		19%		19%		19%		19%		18%		17%		16%		14%		5%				-10%

		Pennsylvania State ERS		36%		37%		37%		37%		35%		34%		33%		27%		22%		2%				-4%

		Rhode Island Municipal		21%		26%		26%		26%		20%		20%		20%		12%		8%		-9%				-3%

		South Carolina Police		25%		30%		30%		30%		25%		25%		24%		18%		15%		3%				-2%

		DC Teachers		20%		35%		35%		35%		20%		20%		21%		9%		5%		-11%				0%

		Massachusetts Teachers		33%		39%		39%		39%		35%		35%		36%		28%		24%		13%				4%

		Arizona SRS		22%		28%		28%		27%		23%		24%		24%		18%		15%		9%				5%

		Oklahoma Police		31%		51%		52%		52%		33%		34%		35%		15%		8%		-18%				7%

		South Carolina RS		23%		31%		31%		31%		25%		26%		27%		19%		17%		11%				9%

		Massachusetts SRS		27%		36%		36%		36%		30%		31%		32%		22%		19%		8%				9%

		Illinois Municipal		18%		27%		27%		28%		20%		21%		22%		9%		4%		-15%				10%

		San Francisco City & County		27%		44%		45%		45%		31%		32%		35%		18%		14%		-0%				18%

		Baton Rouge City Parish RS		41%		55%		55%		55%		48%		50%		55%		35%		32%		21%				19%

		California Teachers		32%		61%		61%		61%		42%		44%		50%		28%		26%		18%				31%

		New Jersey Teachers		18%		20%		20%		20%		24%		25%		29%		22%		25%		35%				33%

		LA County ERS		24%		47%		47%		48%		33%		35%		41%		19%		17%		9%				38%

		Missouri Teachers		30%		60%		61%		61%		42%		45%		53%		25%		22%		11%				41%

		Georgia Teachers		21%		37%		37%		37%		31%		33%		39%		20%		20%		19%				47%

		Florida RS		13%		24%		24%		25%		19%		21%		24%		11%		10%		6%				52%

		New Mexico PERA		27%		48%		48%		48%		42%		46%		55%		31%		32%		38%				53%

		Arizona State Corrections Officers		22%		47%		48%		48%		36%		39%		46%		26%		29%		36%				62%

		New York State Teachers		13%		34%		34%		35%		22%		24%		29%		8%		5%		-3%				71%

		Texas Teachers		15%		41%		41%		41%		27%		29%		35%		16%		17%		18%				74%

		Oregon PERS		10%		26%		27%		27%		20%		23%		29%		11%		11%		11%				94%





Percent Change in Contributions Required to Stabilize in Steady State if Act Now, 3.5% Return



-0.58053912643855621	-0.307456973747402	-0.29683335298431857	-0.26586897057103787	-0.25449556300796039	-0.23939608097106924	-0.21843995507798364	-0.19773839247922742	-0.18506685025170455	-0.17206868815089549	-0.16945388266954675	-0.16419868082059819	-0.15883931263278328	-0.15086875669231048	-0.14695114232189022	-9.6825587411821123E-2	-4.1305799075869509E-2	-2.7045316918467899E-2	-2.0641541007665465E-2	4.95521488866979E-3	3.9410812873763357E-2	4.8658009094740606E-2	7.2373065489186761E-2	8.9415222796020988E-2	9.4998109570362033E-2	0.10319819389884022	0.17505854748782457	0.18503088557540992	0.30696962517611137	0.32858094745979471	0.3751531419787657	0.40626461010688764	0.46828330174286537	0.51710714550501025	0.52572493603057091	0.62163204608370415	0.71383128760738246	0.73539089949788816	0.94296189977031286	Plans











Figure X (renumber)

		Table 1

		Estimation Sample of State and Local Pension Plans																										Figure: 

						Unweighted								Weighted														Evolution of Estimation Sample and PPD Universe

						Estimation Sample				Public Plans Database National Sample				Estimation Sample				Public Plans Database National Sample



		Assets / Liabilities				0.72				0.71				0.71				0.71

						(0.15)				(0.02)				(0.16)				(0.17)



		Unfunded Liabiliites / Payroll				2.38				2.43				2.04				2.07

						(1.82)				(1.79)				(1.60)				(1.63)



		Employeer Pension Contributions / Payroll				0.29				0.29				0.24				0.24

						(0.15)				(0.15)				(0.11)				(0.11)



		Active Members / Retired Members				1.28				1.30				1.37				1.34

						(0.42)				(0.40)				(0.36)				(0.37)



		Projected Percent Active Member Growth				0.34				0.30				0.41				0.44

						(0.55)				(0.56)				(0.57)				(0.60)



		Observations				40				180				40				180























































































Note.  The table displays means; standard deviations in parentheses.  In the rightmost two columns, labeled "weighted", the samples are weighted by the denominator of the plan characteristic for the first four characteritsics (e.g. assets / liabilities is weighted by liabilities).  Projected percent active member growth is weighted by the number of active members.

Produced by:  
https://brookingsinstitution.sharepoint.com/:u:/r/sites/hutchinscenterteam/slpensions/Shared%20Documents/2018june_sheiner_pension/data/bc_ppd/sampleselect.R?csf=1&e=ihUlkf


Source: PPD.
Note. Panels compares the evolution of the weighted targeted moments for the sampled 40 plans to the 180 plans from the wider PPD. The weights are the denominators in each ratio.  



Figure 1 (renumber)

		National OR HeadlineLP

		Document Distribution By Date

		Distribution: Yearly

		926 documents  From All Dates

														Figure 1 

		Date				Document Count								Number of Articles on State and Local Government Pension Crisis in Major, National Publications

		Start Date: 1 January 1990 End Date: 31 December 1990		1990		5

		Start Date: 1 January 1991 End Date: 31 December 1991		1991		3

		Start Date: 1 January 1992 End Date: 31 December 1992		1992		7

		Start Date: 1 January 1993 End Date: 31 December 1993		1993		2

				1994		0

		Start Date: 1 January 1995 End Date: 31 December 1995		1995		3

				1996		0

		Start Date: 1 January 1997 End Date: 31 December 1997		1997		1

				1998		0

				1999		0

		Start Date: 1 January 2000 End Date: 31 December 2000		2000		1

		Start Date: 1 January 2001 End Date: 31 December 2001		2001		3

		Start Date: 1 January 2002 End Date: 31 December 2002		2002		8

		Start Date: 1 January 2003 End Date: 31 December 2003		2003		16

		Start Date: 1 January 2004 End Date: 31 December 2004		2004		5

		Start Date: 1 January 2005 End Date: 31 December 2005		2005		17

		Start Date: 1 January 2006 End Date: 31 December 2006		2006		10

		Start Date: 1 January 2007 End Date: 31 December 2007		2007		13

		Start Date: 1 January 2008 End Date: 31 December 2008		2008		36

		Start Date: 1 January 2009 End Date: 31 December 2009		2009		38

		Start Date: 1 January 2010 End Date: 31 December 2010		2010		70

		Start Date: 1 January 2011 End Date: 31 December 2011		2011		87

		Start Date: 1 January 2012 End Date: 31 December 2012		2012		84

		Start Date: 1 January 2013 End Date: 31 December 2013		2013		159

		Start Date: 1 January 2014 End Date: 31 December 2014		2014		56

		Start Date: 1 January 2015 End Date: 31 December 2015		2015		109

		Start Date: 1 January 2016 End Date: 31 December 2016		2016		76

		Start Date: 1 January 2017 End Date: 31 December 2017		2017		72

		Start Date: 1 January 2018 End Date: 31 December 2018		2018		45

		Search Summary

		Text				(state OR local) AND pension AND (crisis OR default)

		Date				01/01/1990 to 12/31/2018

		Source				Time Or U.S. News & World Report Or Major News and Business Sources: U.S. Or Newsweek - All sources

		Author				All Authors

		Company				All Companies

		Subject				All Subjects

		Industry				All Industries

		Region				United States

		Language				English

		Results Found				943

		Timestamp				3/18/19 9:09

		© 2019 Factiva, Inc.  All rights reserved.



Source: Factiva search of major, national news sources.  Search terms: (state OR local) AND pension AND (crisis OR default) 

1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	5	3	7	2	0	3	0	1	0	0	1	3	8	16	5	17	10	13	36	38	70	87	84	159	56	109	76	72	45	







Figure 1

		Figure 1

		Panel A: State and Local Government Pension Funding Ratios Under Plan Choosen Discount Rate









																										Date		Region		Pension assets (millions)		Pension liabilities (millions)		Funding status (millions)		Assets as a percent of liabilities				Funding status as a percent of state GDP		Funding status as a percent of state revenue

																										2002		United States		2066789		3511666		-1444877		58.854942355				-13.2425911019		-79.9780651254

																										2003		United States		2363744		3708280		-1344536		63.7423279795				-11.7528250823		-65.6724317214

																										2004		United States		2701123		4118059		-1416936		65.5921394035				-11.6140771924		-58.2105844832

																										2005		United States		2761319		4357751		-1596432		63.3656902379				-12.2659412358		-63.1363552047

																										2006		United States		3075521		4618563		-1543042		66.5904308331				-11.203199599		-56.2712227586

																										2007		United States		3263884		4893701		-1629817		66.6956154452				-11.3251346366		-53.1218077909

																										2008		United States		2468446		5163787		-2695341		47.8030174366				-18.4276685529		-102.8415385787

																										2009		United States		2744993		5362184		-2617191		51.1916972637				-18.2763279678		-124.7115566569

																										2010		United States		2946415		5801220		-2854805		50.7895752962				-19.2116339335		-89.7730914246

																										2011		United States		2850608		5982460		-3131852		47.649428496				-20.3287783553		-91.0261047204

																										2012		United States		3168133		6169118		-3000985		51.3547155363				-18.7079330448		-99.058875376

																										2013		United States		3553819		7087203		-3533384		50.1441682988				-21.315315474		-103.7424745727

																										2014		United States		3729542		7450159		-3720617		50.0598980505				-21.4911668623		-102.0614181121

																										2015		United States		3679019		7750743		-4071724		47.4666622284				-22.611636697		-119.0979259829

																										2016		United States		3819272		8035858		-4216586		47.5278682127				-22.7800456813		-123.9520624663



																										2002		United States				58.85		58.85		58.854942355				58.85%

																										2003		United States				63.74		63.74		63.7423279795				63.74%

		Panel B: State and Local Government Pension Funding Ratios Under AAA Corporate-Bond Interest Rate 																								2004		United States				65.59		65.59		65.5921394035				65.59%

																										2005		United States				63.37		63.37		63.3656902379				63.37%

																										2006		United States				66.59		66.59		66.5904308331				66.59%

																										2007		United States				66.7		66.7		66.6956154452				66.70%

																										2008		United States				47.8		47.8		47.8030174366				47.80%

																										2009		United States				51.19		51.19		51.1916972637				51.19%

																										2010		United States				50.79		50.79		50.7895752962				50.79%

																										2011		United States				47.65		47.65		47.649428496				47.65%

																										2012		United States				51.35		51.35		51.3547155363				51.35%

																										2013		United States				50.14		50.14		50.1441682988				50.14%

																										2014		United States				50.06		50.06		50.0598980505				50.06%

																										2015		United States				47.47		47.47		47.4666622284				47.47%

																										2016		United States				47.53		47.53		47.5278682127				47.53%



																																		66.7

																																		55.2546666667

























		*When using these data, please cite the Center for Retirement Research at Boston College.





		Year		GASB 25

		1990		79.42%

				80.85%

				82.63%

				84.87%

				87.63%

				95.97%

		2000		102.69%

				102.09%

				94.87%

				89.14%

				87.37%

				85.45%

				85.36%

		2007		86.48%

				84.47%

				78.35%

				75.84%

				74.39%

				72.45%

				72.03%

				73.36%

				73.28%

		2016		71.70%

		2017		71.96%

				83.03%



1990	2000	2007	2016	2017	0.79420000000000002	0.8085	0.82629999999999992	0.84868880000000002	0.87626850000000001	0.95967960000000008	1.0268710000000001	1.0208672164027468	0.94869257994744072	0.89142018050585792	0.87373765377862267	0.85452052645961052	0.85363557366645593	0.86478535730456696	0.84472410864813985	0.78345341282371372	0.75844782346828732	0.74385783288022866	0.72447909875541994	0.72026165354919347	0.73357570621717028	0.73278303958882751	0.71695128280315235	0.71963145116946459	





2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	0.58850000000000002	0.63739999999999997	0.65590000000000004	0.63369999999999993	0.66590000000000005	0.66700000000000004	0.47799999999999998	0.51190000000000002	0.50790000000000002	0.47649999999999998	0.51350000000000007	0.50139999999999996	0.50060000000000004	0.47470000000000001	0.4753	





Source: Calculations and figure are from the Center for Retirement Research at Boston College; Aubry, Crawford and Wandrei (2018).   
Note: The 2017 funded ratio involves projections for 18 percent of PPD plans, representing 26 percent of liabilities.  Calculations based on 2017 actuarial valuations (AVs); Center for Retirement Research at Boston College Public Plans Database (PPD) (2001-2017); and Zorn (1990-2000).

Source: Financial Accounts of the United States.  See Hoops, Smith and Stefanescu (2016) for methodology.



Figure 2

		Figure 2

																														Figure 2



																														Change in Share of State and Local Government Tax Receipts

						Nipa 3.3		NIPA 7.24		NIPA 3.25u		NIPA 3.9.5

				Year		Current Tax Receipts		Pension Contributions		Wages and Salaries		Structures		Pension Contributions		Wages and Salaries		Structures		Pension Contributions		Wages and Salaries		Structures

				1998		794.9		42.1		486.1		146.1		5.3		61.2		18.4		0.0		0.0		0.0		0

				1999		840.4		41.2		512		159.7		4.9		60.9		19.0		-0.4		-0.2		0.6		0

				2000		893.2		39.7		544		174.6		4.4		60.9		19.5		-0.9		-0.2		1.2		0

				2001		914.3		39.2		576.9		190.6		4.3		63.1		20.8		-1.0		1.9		2.5		0

				2002		923.9		42.1		607.3		204.1		4.6		65.7		22.1		-0.7		4.6		3.7		0

				2003		974.3		56.5		628.1		211.1		5.8		64.5		21.7		0.5		3.3		3.3		0

				2004		1060.3		55.8		649.9		219.1		5.3		61.3		20.7		-0.0		0.1		2.3		0

				2005		1173.2		61.9		673.4		231.5		5.3		57.4		19.7		-0.0		-3.8		1.4		0

				2006		1258.2		69.6		705.9		251.4		5.5		56.1		20.0		0.2		-5.0		1.6		0

				2007		1321.7		77.7		745.5		271.4		5.9		56.4		20.5		0.6		-4.7		2.2		0

				2008		1334.1		82.9		784.4		284.5		6.2		58.8		21.3		0.9		-2.4		2.9		0

				2009		1265.8		85.2		799		288.9		6.7		63.1		22.8		1.4		2.0		4.4		0

				2010		1306.4		89.9		798.7		279.8		6.9		61.1		21.4		1.6		-0.0		3.0		0

				2011		1366.4		96.7		798.7		273.4		7.1		58.5		20.0		1.8		-2.7		1.6		0

				2012		1414.7		102.5		806.2		265		7.2		57.0		18.7		1.9		-4.2		0.4		0

				2013		1490.6		112.4		821.9		259.3		7.5		55.1		17.4		2.2		-6.0		-1.0		0

				2014		1543.5		124.2		845.2		265.3		8.0		54.8		17.2		2.8		-6.4		-1.2		0

				2015		1592.8		134.1		875.1		281.6		8.4		54.9		17.7		3.1		-6.2		-0.7		0

				2016		1628.5		141.2		899.4		289.1		8.7		55.2		17.8		3.4		-5.9		-0.6		0

				2017		1689.9		147.8		927.5		283.4		8.7		54.9		16.8		3.4		-6.3		-1.6		0

				2018		1764.9						303.4

																														Share of tax receipts (pp)		1998		2017

																														Pension Contributions		5.3		8.7

																														Wages and Salaries		61.2		54.9

																														Structures		18.4		16.8



Pension Contributions	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	-0.39383626544973893	-0.85157044316947328	-1.0088306721069227	-0.73949346773961988	0.50277152379623402	-3.3602170073016246E-2	-2.0095934631348733E-2	0.23544828851404898	0.58252878328442659	0.91766331101345244	1.4346574756146593	1.5852427489174898	1.7807269513523414	1.9490886905613722	2.244324001846131	2.7503835493545399	3.1228724315401184	3.3742920451621785	3.4498159687172549	Wages and Salaries	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	-0.22897638317668623	-0.2477335783195187	1.945105395248639	4.5798758948890068	3.3144504674654982	0.14162719668357937	-3.753778187976998	-5.0483881717815677	-4.7477158068279621	-2.3561540175790299	1.9697899913814965	-1.4869170940258414E-2	-2.6994773546110622	-4.1649990663335217	-6.0134759534809135	-6.3936808361598025	-6.211361777135366	-5.923608104521719	-6.2674417748551505	Structures	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	0	0.6231853841681918	1.1680232868324154	2.4668788738753129	3.7114650054722276	3.2871673308597558	2.2842926305390208	1.3526855507474167	1.6012547323474209	2.1544901520134729	2.9455675893645079	4.4438404244025129	3.0379658535040832	1.6291118026128437	0.35221622027887634	-0.98399080668174221	-1.1914617820122579	-0.70011238774257833	-0.62713739295871207	-1.6094473086686314	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	







Percentage points

Source: BEA
Note: Graph shows changes in the ratio of State and Local employer pension defined pension contributions, wage and salary payments and investment in infrastructure to current tax receipts. Last point is 2017.
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Figure 4

		Figure 4

































































Figure 5

																																Byron: this graph is what we have but we better discuss next week and make sure we feel comfortable with it. 
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Figure 7

		Figure 7



























































Figure 6

		Figure 6

































































Figure 8

		Figure 8

















































Percent of total liabilities in plans that exhaust in various time periods



1.5% rate of return	11-20 years	21-30 years	31-40 years	41-50 years	51-75 years	>	75 years	3.589085549710741E-2	0.35509155114778307	0.5278482208132923	1.0743456550923318E-2	9.2396626242624319E-4	6.9501949728467571E-2	3.5% rate of return	11-20 years	21-30 years	31-40 years	41-50 years	51-75 years	>	75 years	2.7181731444853779E-2	4.4958984868997569E-2	0.12254181447039289	0.17562465094493371	0.21594380607475847	0.41374901219606341	5.5% rate of return	11-20 years	21-30 years	31-40 years	41-50 years	51-75 years	>	75 years	2.7181731444853779E-2	0	0	1.153060520958514E-2	3.6249860816743938E-2	0.92503780252881695	
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Figure 10
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Figure 11

		Figure 11





































































Figure 12

		Figure 12































































Table B1



		List of State and Local Pension Plans in Estimation Sample

		State		Pension Plan		Funding ratio (%)		Unfunded liability to payroll		Contribution rate (%)		Ratio of active employees to  beneficiaries		Employee growth rate (%)

		AZ		Arizona SRS		70.5		1.6		22.4		1.4		0.9

		AZ		Arizona State Corrections Officers		49.5		2.9		22.0		2.7		0.9

		CA		California Teachers		62.6		3.4		32.4		1.5		0.6

		CA		University of California		84.8		1.0		31.1		1.8		0.6

		CA		San Diego City ERS		71.2		6.1		77.8		0.7		0.6

		CA		LA County ERS		79.9		1.7		24.3		1.5		0.6

		CA		San Diego County		77.4		2.7		44.0		1.0		0.6

		CA		San Francisco City & County		86.3		1.1		26.8		1.1		0.6

		DC		DC Teachers		92.5		0.4		20.4		1.3		2.0

		FL		Florida RS		84.3		1.1		12.8		1.2		1.1

		GA		Georgia ERS		74.7		1.7		26.0		1.2		0.6

		GA		Georgia Teachers		74.2		2.2		20.9		1.8		0.6

		IL		Illinois Municipal		92.9		0.4		18.2		1.4		-0.3

		IL		Illinois SERS		35.5		7.2		48.9		0.8		-0.3

		IL		Illinois Teachers		40.2		7.4		50.8		1.4		-0.3

		IN		Indiana Teachers		48.1		3.1		30.9		1.2		0.0

		LA		Louisiana Municipal Police		71.4		2.8		48.8		1.2		0.3

		LA		Baton Rouge City Parish RS		67.9		3.8		40.6		0.8		0.3

		LA		Louisiana SERS		63.7		3.7		45.3		0.8		0.3

		MA		Massachusetts SRS		64.7		2.3		27.3		1.4		0.3

		MA		Massachusetts Teachers		52.1		3.6		33.3		1.4		0.3

		ME		Maine State and Teacher		80.9		1.4		25.4		1.1		-0.6

		MI		Michigan Public Schools		61.6		3.6		34.4		0.9		-0.4

		MO		Kansas City Missouri ERS		83.5		1.3		18.9		1.3		-0.1

		MO		Missouri Teachers		84.0		1.5		30.2		1.2		-0.1

		ND		North Dakota Teachers		63.7		2.1		25.9		1.3		1.1

		NJ		New Jersey PERS		60.1		2.0		20.5		1.4		0.0

		NJ		New Jersey Teachers		42.1		3.4		17.8		1.5		0.0

		NM		New Mexico PERA		74.9		2.3		27.5		1.3		-0.2

		NY		New York State Teachers		97.7		0.2		12.6		1.6		0.1

		NY		NY State & Local ERS		94.4		0.4		17.0		1.2		0.1

		OH		Ohio Teachers		75.1		2.1		26.1		1.1		-0.3

		OK		Oklahoma Police		101.8		-0.1		31.0		1.3		0.5

		OR		Oregon PERS		75.4		2.0		10.5		1.2		0.6

		PA		Pennsylvania School Employees		56.3		3.4		37.2		1.1		-0.3

		PA		Pennsylvania State ERS		59.4		3.1		36.4		0.8		-0.3

		RI		Rhode Island Municipal		78.6		1.2		20.8		1.4		-0.4

		SC		South Carolina RS		56.3		2.5		23.2		1.4		0.7

		SC		South Carolina Police		63.0		2.1		25.3		1.5		0.7

		TX		Texas Teachers		80.5		0.8		15.3		2.1		1.4













































Note.  The table lists the pension plans in the estimation sample. Funding ratio is the ratio of GASB stated assets to liabilities. Contribution rate is the ratio of total contribtuions, employer and employee, to current payroll (FY 2017). 



Table B2

																																																				R output

																				Summary of plan inputs																																Variable		min		mean		max		sum

																		Variable		Variable		Min		Mean		Max		Total																								liability		1312154.844		57829985.25		286950000		2313199410

																		liability		GASB liability ($bn)		1		58		287		2,313																								assets		1095866.148		41218180.347		179689000		1648727213.88

																		assets		GASB assets ($bn)		1		41		180		1,649																								discount		0.065		0.0731825		0.08		2.9273

																		discount		GASB Discount rate		6.50%		7.32%		8.00%		-																								method		1		1.1		2		44

																		benefitfactor		Plan benefit factor		1.4%		2.2%		3.5%		-																								benefitfactor		0.014360313		0.0217843487		0.035		0.871373949

																		benefitfactor_new		Plan benefit factor for new hires		0.2%		2.0%		3.5%		-																								benefitfactor_new		0.0023		0.0200273412		0.035		0.801093647

																		cola		Cost of living adjustment		0.0%		1.6%		3.0%		-																								cola		0		0.0161425		0.0302		0.6457

																		wage_inf		Wage inflation		2.3%		3.2%		4.3%		-																								wage_inf		0.0225		0.03205		0.0425		1.282000001

																		payroll		FY 2017 payroll ($bn)		0.1		8.0		43.2		321.9																								payroll		145219.716		8046674.53125		43164000		321866981.25

																		actives		Number of active employees		3,047		144,367		864,261		5,774,673																								actives		3047		144366.825		864261		5774673

																		inactive		Number of deferred inactive employees		-		38,907		228,490		1,556,276																								inactive		0		38906.9		228490		1556276

																		retired		Number of current beneficiaries		2,400		106,614		434,400		4,264,561																								retired		2400		106614.025		434400		4264561

																		avgsalary		Average annual salary		40,597		57,700		95,938		2,308,000																								avgsalary		40597.00012		57699.9914485		95938.00354		2307999.65794

																		avgbenefit		Average annual benefit		15,929		30,425		51,132		-																								avgbenefit		15928.9999		30425.12995125		51131.99997		1217005.19805

																		reqcont		Actuarily required contribution rate 		7.7%		22.2%		62.7%		-																								reqcont		0.077463232		0.2217515602		0.627046822		8.870062409

																		employeecont		Current rate of employee contributions		0.0%		7.4%		15.5%		-																								employeecont		0		0.0736429826		0.154586305		2.945719303

																		employercont		Current rate of employer contributions		5.8%		19.6%		63.1%		-																								employercont		0.05843589		0.1962143092		0.630531161		7.848572367

																		totalcontr		Total contribution rate		10.5%		29.0%		77.8%		-																								totalcontr		0.104874018		0.2901748775		0.778422697		11.606995101

																		pctmale		Percent of active employees that are male		22.4%		40.1%		76.5%		-																								pctmale		0.224		0.4006435772		0.764965566		16.025743089

																		avgageret		Average age of current beneficiaries		60.2		70.6		75.2		-																								avgageret		60.2		70.6255000382		75.2		2825.02000153

																		nr		Normal retirement age		50.0		60.6		65.0		-																								nr		50		60.55		65		2422

																		nr_new		Normal retirement age (new hires)		52.0		63.2		67.0		-																								nr_new		52		63.175		67		2527

																		pctmrg		Assumed percent of active employees that are married		63%		82%		100%		-																								pctmrg		0.625		0.8153625		1		32.6145

																		reduct		Joint annuity reduction factor		0%		54%		100%		-																								reduct		0		0.53958		1		21.5832

																		pen		Percent reduction per year for early retirement 		2.0%		5.5%		10.0%		-																								pen		0.02		0.054625		0.1		2.185

																		actgrowth20		Growth rate of active employees (yrs 0-20)		-0.8%		0.2%		2.1%		-																								actgrowth20		-0.008348844		0.0023792958		0.021285267		0.0951718338

																		actgrowth30		Growth rate of active employees (yrs 21-30)		-0.9%		0.1%		1.7%		-																								actgrowth30		-0.009425352		0.0008284849		0.017446791		0.033139396

																		actgrowth40		Growth rate of active employees (yrs 31-40)		-0.3%		0.4%		1.9%		-																								actgrowth40		-0.003430704		0.0037452821		0.019244301		0.1498112855

																		actgrowthnat		Growth rate of active employees (40+)		0.4%		0.4%		0.4%		-																								actgrowthnat		0.004		0.004		0.004		0.16

																		vesting		Number of years until vested in plan		3		7		15		-																								actgrowthst		-0.0058		0.002775		0.0188		0.111

																		new_cola		Cost of living adjustment (new hires)		0.0%		1.3%		3.0%		-																								vesting		3		7.275		15		291

																		new_vesting		Number of years until vested in plan (new hires)		3		8		15		-																								er		10		28.025		35		1121

																		ret_liability		GASB liability ($bn) for current beneficiaries		0.55		33.60		154.30		1,344																								new_cola		0		0.0125675		0.0302		0.5027

																		inflation		Inflation assumption		2.3%		2.7%		3.5%		-																								new_vesting		3		7.75		15		310

																		yrsal		Number of year salary is averaged in final salary calculation		1		3		5		-																								new_er		10		33.475		80		1339

																		new_yrsal		Number of year salary is averaged in final salary calculation (new hires)		1		4		8		-																								ret_liability		553148.253		33599057.239925		154304000		1343962289.597

																		ncrate_tot		Plan normal cost		5%		15%		27%		-																								inflation		0.0225		0.0273325		0.035		1.093300001

																																																				yrsal		1		3.175		5		127

																																																				new_yrsal		1		4.3		8		172

																																																				fiscal_year		2017		2017		2017		80680

																																																				ncrate_tot		0.054		0.1465628139		0.269400001		5.862512556



																																																																:		5

																																																																:		7.275

																																																																Qu.:10.000

																																																																:15.000





																																																																Min.		:0.02250

																																																																1st		Qu.:0.02500

																																																																Median		:0.02725

																																																																Mean		:0.02733

																																																																Qu.:0.03000























Note.  The table summarizes the input variables utilised in the calculation of the plan level cashflow and liability using the plans stated actuarial assumptions. The data is sourced from the AVs and PPD database.



Table B3

																						State		Pension plan		Uncalibrated liability error (%)		Calibration factors (v)

						plan		LiabError		NCError		Calfct1		Calfct2		Calfct3																								liability		ret_liability		payroll

						AZ06_2017		-2.7778641765		-4.35103		1.2396646341		0.6245676608		-0.004053101						AZ		Arizona SRS		-2.8		1.240		0.625		1.004								52189000.27		28123248		9598270.045		24065752.27

						AZ127_2017		-13.212206433		0.959993		1.4979443834		0.3897238398		-0.0025323902						AZ		Arizona State Corrections Officers		-13.2		1.498		0.390		1.003								3624379.882		1495286.564		619985		2129093.318

						CA10_2017		-10.8833171353		-1.42693		1.3509534663		2.8695534645		-0.0042766641						CA		California Teachers		-10.9		1.351		2.870		1.004								286950000		154304000		31136000		132646000

						CA111_2017		5.0261318728		-0.63033		0.955271943		0.7325855017		-0.0006864138						CA		University of California		5.0		0.955		0.733		1.001								72965272		35242226.38		11095864		37723045.62

						CA144_2017		-17.5886600691		-0.65578		2.0277271647		1.3232055788		0.0047715574						CA		San Diego City ERS		-17.6		2.028		1.323		0.995								9565802.458		6692735.075		448889.789		2873067.383

						CA43_2017		-3.5506000387		-1.57526		1.1325537893		0.9555916638		-0.0030429615						CA		LA County ERS		-3.6		1.133		0.956		1.003								65310803		36032000		7637032		29278803

						CA97_2017		-3.8081177589		0.005042		1.2903654719		0.6111629864		-0.0046186419						CA		San Diego County		-3.8		1.290		0.611		1.005								14937872		7068085		1253222		7869787

						CA98_2017		-9.6339036865		1.0298		1.21167891		0.8464361583		0.0069260008						CA		San Francisco City & County		-9.6		1.212		0.846		0.993								25706090		15382025		3242468		10324065

						DC20_2017		5.3553509181		2.564717		0.9230062924		1.112147628		-0.0052032109						DC		DC Teachers		5.4		0.923		1.112		1.005								2142491		988609		447762		1153882

						FL26_2017		-7.2422685906		3.247534		1.3471181259		1.2915448498		-0.0024891562						FL		Florida RS		-7.2		1.347		1.292		1.002								178579120		117414498		26171584		61164622

						GA27_2017		1.702269539		-0.61288		1.0182802033		6.3899727745		-0.0090101517						GA		Georgia ERS		1.7		1.018		6.390		1.009								17514898		12729977		2546492		4784921

						GA28_2017		-2.5085313631		2.802662		1.0738548897				-0.0004391943						GA		Georgia Teachers		-2.5		1.074		-		1.000								95981031		57659259		11333997		38321772

						IL32_2017		1.9149366688		11.88741		0.8938834835				-0.01282917						IL		Illinois Municipal		1.9		0.894		-		1.013								42179500		22007921.87		7127500		20171578.13

						IL33_2017		-7.2529104232		-11.7486		1.0969267795		3.7140171416		0.0055006474						IL		Illinois SERS		-7.3		1.097		3.714		0.995								46701348.28		31912781.43		4195777.563		14788566.85

						IL34_2017		0.7106291328		-2.45962		1.0631526027		1.6784509005		-0.006106861						IL		Illinois Teachers		0.7		1.063		1.678		1.006								122904034		80882352.67		9965570		42021681.33

						IN37_2017		-23.9491817169		2.211076		1.9293533487				0.0054612754						IN		Indiana Teachers		-23.9		1.929		0.000		0.995								23651006.05		12867454		3965576.667		10783552.05

						LA130_2017		-11.8754301037		6.309585		1.1174732678		4.7365732126		0.0136541352						LA		Louisiana Municipal Police		-11.9		1.117		-		0.987								2918064.612		1544296.025		293792.282		1373768.587

						LA163_2017		-8.8455948842		-4.58753		1.3329878236		2.1100925937		0.002323043						LA		Baton Rouge City Parish RS		-8.8		1.333		2.110		0.998								1734951.874		553148.253		145219.716		1181803.621

						LA44_2017		-12.8635323333		5.35148		1.2019706802		2.5580616907		0.0135360698						LA		Louisiana SERS		-12.9		1.202		2.558		0.987								18792105.56		10311169		1821943.975		8480936.56

						MA50_2017		-1.6001682594		8.560095		1.0971359603		3.7323825808		-0.008909033						MA		Massachusetts SRS		-1.6		1.097		3.732		1.009								38316720		20557544		5927012		17759176

						MA51_2017		-2.1343989265		9.213		1.1654684711				-0.0080885728						MA		Massachusetts Teachers		-2.1		1.165		0.000		1.008								49193503		28772678		6583871.474		20420825

						ME47_2017		4.7429254886		1.818941		0.9838594276		4.6072787101		-0.0154627041						ME		Maine State and Teacher		4.7		0.984		4.607		1.016								13484886.51		8076838.29		1837608.866		5408048.22

						MI53_2017		2.5957191088		-0.21845		1.3901128833		5.2361041202		-0.022190273						MI		Michigan Public Schools		2.6		1.390		5.236		1.023								76693475.79		51877746		8221000		24815729.79

						MO175_2017		-12.9855623986		4.712902		1.2231979194				0.0119525523						MO		Kansas City Missouri ERS		-13.0		1.223		-		0.988								1312154.844		763849		167811.028		548305.844

						MO64_2017		-1.4830798832		0.393577		1.1724777986		0.4171185159		-0.0067173947						MO		Missouri Teachers		-1.5		1.172		0.417		1.007								44501771		27544081.74		4655169		16957689.26

						ND82_2017		-9.6836520441		-3.55499		1.3626931398		1.9439373505		-5.44E-03						ND		North Dakota Teachers		-9.7		1.363		1.944		1.005								3734016.828		2092923.83		650052.674		1641092.998

						NJ71_2017		-1.806544665		-0.25379		1.1148860087		16.0248418518		-0.0057236354						NJ		New Jersey PERS		-1.8		1.115		16.025		1.006								55563277.67		34446461		11348107.18		21116816.67

						NJ73_2017		6.8490523079		-1.45273		0.8770427776		4.998696056		-0.0040731714						NJ		New Jersey Teachers		6.8		0.877		4.999		1.004								63028940.94		40682369.09		10771938.92		22346571.85

						NM74_2017		-15.1057899351		-3.31895		1.8765560988		2.4884811215		-0.0008408622						NM		New Mexico PERA		-15.1		1.877		2.488		1.001								20194698.29		13553822.29		2204414.89		6640876

						NY78_2017		3.4758228851		-0.62013		1.1474901722		2.4210460498		-0.0174619135						NY		New York State Teachers		3.5		1.147		2.421		1.018								115672500		59300507		15846700		56371993

						NY83_2017		-12.2410460487		-2.54892		1.3378902747		5.0882996752		0.0001109634						NY		NY State & Local ERS		-12.2		1.338		5.088		1.000								178216000		90163000		26200000		88053000

						OH88_2017		24.0231479974		9.29288		0.6047924098		6.834018276		-0.0141151811						OH		Ohio Teachers		24.0		0.605		6.834		1.014								96126440		69723394		11557147		26403046

						OK134_2017		4.6192312788		-2.81309		0.9339952833		3.2867310747		-0.0037284109						OK		Oklahoma Police		4.6		0.934		3.287		1.004								2403073		998257		313087.696		1404816

						OR91_2017		-7.792787144		-1.73811		1.0299500848		4.1200918444		0.00463786						OR		Oregon PERS		-7.8		1.030		4.120		0.995								80970300		51655500		9872600		29314800

						PA92_2017		-4.4362575004		-0.96683		1.1705046875		2.0459152581		-0.0067624572						PA		Pennsylvania School Employees		-4.4		1.171		2.046		1.007								101848817		56184146		13033919		45664671

						PA93_2017		-6.0933194834		-0.61173		1.3526629744				-0.0111220952						PA		Pennsylvania State ERS		-6.1		1.353		-		1.011								48439403.5		27798044.8		6265071		20641358.7

						RI96_2017		-12.6705786639		-0.88289		1.106583628				0.021939861						RI		Rhode Island Municipal		-12.7		1.107		-		0.979								1914332.642		1105900		344325.485		808432.642

						SC100_2017		-2.0071554272		1.473357		1.0911275161		6.156588143		-0.0045842343						SC		South Carolina RS		-2.0		1.091		6.157		1.005								48374725		30745598		8592885		17629127

						SC99_2017		1.5838436581		1.428167		1.1578184679		3.306933034		-0.0149721373						SC		South Carolina Police		1.6		1.158		3.307		1.015								7109612		4136503		1263314		2973109

						TX108_2017		3.0470711568		1.758734		1.1080131743		1.8649583358		-0.0244307638						TX		Texas Teachers		3.0		1.108		1.865		1.025								181752992		90572054.29		43164000		91180937.71

																						US		Total		-2.8		1.172		3.037		1.007								2313199410		1343962289.597		321866981.25		969237120.403



Note.  This table illustrates the accuracy of our replciation of the liability and cashflows for each plan. The total values are weighted by total liability, payroll, retired liability, payroll and active liability respectively. 
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Reverse Engineering Cash Flows

Collect: 
• For current employees: age, years of service, withdrawal and retirement 

probabilities, pension benefit calculations, wage growth
• For current retirees: ages, average benefit
• For all: mortality probability,  COLAs, discount rate

Construct statistical machinery to ”age” workers and retirees and calculate 
benefits

• Each year: apply quit, disability, death, and retirement probabilities
• Surviving workers gain a year of age & service, receive wage increases
• Each year calculate benefits for retirees



Reverse Engineering Cash Flows (cont.)

Simple conceptually, but very challenging in practice

Calculate PDV of liabilities and compare to reports
• Errors are about zero on average but larger for some plans and for current workers

Calibrate benefits to perfectly match PDVs in reports using PDV assumptions



Final Steps

Harmonize assumptions: use same discount rate, inflation rate, wage growth, 
asset returns for all plans

Project population and GDP on state or locality specific basis

Add new hires each year based on state population



US Ratio of Beneficiaries to Workforce

Demographic transition 
increasing ratio of retirees 
to workforce

Ratio increases about 40 
percent over next two 
decades

Rise is a bit larger than 
that projected for Social 
Security 



US Ratio of Benefit Payments to GDP

Benefits rise much less than # 
retirees – about 10% over next two 
decades

Then benefits decline as a share of 
GDP – not at all like Social Security 

Plans get eventual fiscal relief

Governments may wish to smooth 
through period of peak benefits



Why Don’t Benefits Rise More?
17 out of 40 plans have lowered COLAs since 2007

• If COLAs equaled inflation, benefits would 
rise about 25% over next two decades.

• If plans eliminated COLAs (many could do 
so legally), benefits would eventually  fall 
an additional 9%.

Plans have made plans less generous for new hires 
(adjusting retirement ages, benefit factors, vesting, 
etc.)

• If reforms for new hires eliminated, 
benefits would be about 12% higher in 
long run



Sustainability Analysis
Assume plan sponsors maintain current contribution as share of payroll to pensions 
in the baseline. 

Discount the value of the liabilities at a risk-free rate. 

Consider 3 deterministic rates of return on pension assets
• 1.5% real return  = risk-free rate
• 5.5% real return = expected rate

• About what plans have realized since 2000
• 3.5% real return = middle ground.  



Exhaustion Dates: One way of assessing sustainability

In aggregate, plans don’t 
exhaust (hit zero assets) for 
30 years under a 1.5% rate 
of return, and not until after 
50 years under 3.5%

At 5.5% real return, plans 
are overfunded on average



Making Pensions Sustainable
3 Stabilization Exercises

Choose time-varying contribution to

1. Immediately: Keep implicit debt-to-GDP ratio constant at today’s level every year



Annual Contribution to Maintain Constant Implicit-Debt to 
GDP Ratio

Time varying contribution: more now, less later 
when benefits are lower

At 3.5% real return, increase funding about 8% of 
payroll.

At 5.5% real return, lower contributions now.

At 1.5% real return, need much larger increases in 
contribution—18% of payroll, or about 75%.

Downward slope  governments may wish to 
smooth through the period of peak contributions



Making Pensions Sustainable
3 Stabilization Exercises

Choose time-varying contribution to

1. Immediately: Keep implicit debt-to-GDP ratio constant at today’s level every year

Choose one-time permanent change in contributions to: 

2. Long-run: Debt as share of GDP is constant in long run (without regard to the level)

3. 30-year Medium-run: Return to today’s debt-to-GDP ratio by the end of 30 years 



Contribution to Stabilize Implicit Debt in Long-Run

At 3.5% return, contribution increase about 4% of payroll today.  Rises to 8% if delay 30 
years. 



Contribution to Stabilize Implicit Debt in Long-Run

At 3.5% return, contribution increase about 4% of payroll today.  Rises to 8% if delay 30 
years. 

At 1.5% return, contribution increase about 13% of payroll, regardless of when you start. 
Why? 1.5% return is only sufficient to hold assets-to-GDP ratio fixed.

The lower the rate of return, the larger the required increase, but the less urgency to act.



Assets Under Long-Run Stabilization



Implicit Debt to GDP Returns to Today’s Level in Year 30

• At 3.5% return, contribution 
increase about 4% of payroll 
today.  Rises to 9% if delay 20 
years. 

• Delay causes contribution to 
increase, because have to not 
just stabilize but pay down 
debt

• At 5.5% return, can decrease 
contributions. 



Implicit Debt to GDP Returns to Today’s Level in Year 30

• At 3.5% return, contribution 
increase about 4% of payroll 
today.  Rises to 9% if delay 20 
years. 

• Delay causes contribution to 
increase, because have to not 
just stabilize but pay down 
debt

• At 5.5% return, can decrease 
contributions. 



Full Funding Requires Much Larger Adjustments



Heterogeneity Across Plans

All of this for the aggregate state and local 
pension sector

Some plans in much better shape, some in 
much worse

One key question we hope to address in 
future work: What’s optimal response for 
plans in poor shape? 



Conclusions

In aggregate, plans can become sustainable with modest changes in funding 
assuming moderate asset returns.

At higher returns, plans mostly stable, though not all.

At very low returns, changes are larger, but less urgency in acting sooner rather than 
later.  

Implication of low interest rates: Forgoing worthwhile public investments to prefund 
pension plans may not be welfare increasing.

Significant heterogeneity across plans.



Thank you! 

Comments welcome: 

Lsheiner@brookings.edu

Byron.f.lutz@frb.gov 
Jamiewlenney@gmail.com

mailto:Lsheiner@brookings.edu
mailto:Byron.f.lutz@frb.goveqf
mailto:Byron.f.lutz@frb.goveqf
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