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Summary 

Oregon’s Tier One Public Employees Retirement System (PERS) covered members prior to January 1, 1996. 
This Issue Brief documents the generosity of the money match provision under Oregon’s Tier One plan 
relative to the Tier One defined-benefit formula, and relative to other plans in Oregon and Washington 
and to representative plans nationally. We then examine the extent to which Oregon’s pension system 
impacted its K12 workforce, as greater pension generosity could incentivize longer tenures. In the case of 
Oregon’s money match provision, however, the true magnitude of its generosity was largely unknown to 
teachers until just prior to retirement. As such, any economic incentives to promote longer tenure among 
midcareer teachers may have been muted, while the plan’s generosity, once apparent just prior to 
retirement, created strong wealth effects that may have enabled earlier K12 exits. We find evidence for 
both of these outcomes. Midcareer quit rates in Oregon were unremarkable based on an analysis of 
teacher work histories in Oregon from 2000 to 2013. Further, based on an analysis of 8,621 teachers in 
Oregon who were aged 50 and older in 2000, our findings suggest that the generosity of Oregon’s Tier 
One money match encouraged earlier departures from the K12 workforce, with teachers leaving, on 
average, one year earlier than what would have been expected under Oregon’s defined-benefit plan 
formula. These findings suggest that pension generosity alone does not incentivize longer tenure—even in 
the extreme case of Oregon—as the true generosity of a plan must be known to employees throughout 
their careers to impact midcareer work decisions.  
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I. Introduction 

Public pension reform has emerged as an important policy issue in the United States. In 

many states, the generosity of public pension benefits outstripped the level of funding required to 

support them, resulting in a nationwide shortfall in the range of several trillion dollars (Novy-

Marx & Rauh, 2011; Pew Center on the States, 2010). These unfunded pension obligations are 

straining the finances of state and local governments (Zeehandelaar & Winkler, 2013), who have 

a keen interest in adopting reforms that will help avoid being in similar circumstances in the 

future. 

One way to limit future exposure to pension obligations is to reduce the generosity of 

pension plans. Indeed, many states now operate multiple tiers of plans with newer employees 

generally being enrolled in less generous plans. A concern about such reforms is that they will 

have the undesirable effect of increasing levels of turnover in the public-sector workforce. After 

all, one motivation for the use of employer-sponsored pension plans is to regulate employee 

turnover and the timing of retirement (Gustman, Mitchell, & Steinmeier, 1994). 

In this Issue Brief, we explore the relationship between pension generosity and employee 

turnover in the context of Oregon’s Public Employee Retirement System (PERS) and its public 

teacher workforce. Oregon provides a compelling case for analysis because it provided one of 

the more generous teacher pension plans in nation, but it also adopted reforms in the late 1990s 

and early 2000s that substantially reduced the level of generosity (Brewer, 2004; Oregon Public 

Employees Retirement System, 2015; Tapogna & Batten, 2007). Importantly in the case of 

Oregon, however, the true generosity of its pension plan—which entailed a guaranteed 8% return 

and excess crediting when market returns exceeded this amount, as well as other features that 

enhanced benefit amounts—was not relayed to teachers on an individual basis until just prior to 
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retirement. Therefore, although standard economic theory suggests that greater pension 

generosity could incentivize longer tenures, in the case of Oregon, a priori one might expect that 

its pension generosity had a minimal impact on midcareer attrition and then a sizable impact on 

earlier departures from the K12 workforce. 

We find evidence for both of these outcomes. An analysis of attrition based on Oregon 

teachers active from 2000 to 2013 revealed that quit rates among those covered under Tier One 

did not differ systematically from those covered under Oregon’s Tier Two or Oregon Public 

Service Retirement Plan (OPSRP) plans. Quit rates among Oregon’s Tier One teachers were 

even somewhat higher than those among teachers in Washington who were covered by plans that 

were substantially less generous than Oregon’s Tier One plan. These findings suggest that the 

generosity of Oregon’s Tier One plan did not induce midcareer teachers to remain in Oregon’s 

K12 workforce longer. Further, using work histories on 8,621 teachers in Oregon who were aged 

50 and older in 2000, we find that the generosity of Oregon’s Tier One money match provision 

may have actually encouraged earlier departures from the K12 workforce, with teachers leaving, 

on average, one year earlier than what would have been expected under Oregon’s defined-benefit 

plan formula. These findings suggest that pension generosity alone does not incentivize longer 

tenure as the true generosity of a plan must be known to employees in advance to impact 

midcareer work decisions.   

II. The evolution and generosity of Oregon’s public pension system 

Oregon’s Tier One PERS program began in 1945 and covers individuals who were hired 

before January 1, 1996. The original program consisted of a money match component in which 

employees would contribute to a personal account throughout their careers and be credited with 

earnings on those contributions at a rate established by PERS. At the end of their careers, the 
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employer would match this amount dollar for dollar. Based on the matched amount, the 

employer would then calculate an annuity based on an assumed rate of return and discount rate 

(Brewer, 2004).  

The money match plan fell short of policymakers’ anticipated replacement due primarily to 

low investment returns during the 1950s and 1960s. In an effort to boost replacement rates, the 

PERS Board made a series of changes and in 1979 set a 75-85 income replacement goal, with the 

replacement rate based on a combination of public employees’ PERS pensions and Social 

Security benefits. Oregon’s Tier One defined-benefit formula was designed to obtain this income 

replacement goal by providing an annuity equal to 1.67% × FAS × YOS, where FAS is final 

average salary and YOS is years of service. After 30 years of service, the PERS defined-benefit 

pension alone would provide 50% replacement (50% = 30 × 1.67%), with Social Security 

making up the rest (Board of Trustees of OASDI, 2015; Brewer, 2004; Tapogna & Batten, 2007). 

The key driver of Oregon’s Tier One pension generosity was a series of changes to the 

money match provision that increased the guaranteed rate of return from 5.5% before 1975 to 8% 

in 1989. The returns earned on personal account assets are represented in Figure 1. The money 

match provision resulted in substantially higher benefit amounts than those under the traditional 

defined-benefit formula. Between 1998 and 2004 nearly 9 out of 10 Oregon employees retired 

with benefits calculated using the money match formula (Oregon Public Employees Retirement 

System, 2015). Further, the average amount by which the money match annuity exceeded the 

defined-benefit annuity was large, ranging from 22% in 1990 (a 61% replacement rate compared 

with the 50% target) to 100% in 2000 (a 100% replacement rate compared with the 50% target) 

among employees with 30 years of service (Oregon Public Employees Retirement System, 2015).  
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The PERS Board recognized that the money match provision was unsustainable and 

beginning with employees hired after January 1, 1996, Oregon’s PERS Board replaced the Tier 

One system with a Tier Two system. The Tier Two plan still contained a money match 

component, but without the guaranteed 8% rate of return that existed under the Tier One plan. 

The defined-benefit portion of the Tier Two system resembled that of the Tier One system albeit 

with an increase in the normal retirement age from age 58 to age 60 (Brewer, 2004; Oregon 

Public Employees Retirement System, 2015). 

Still, the PERS Board determined that even the Tier Two system was too costly and 

additional reforms were taken such that employees hired after August 28, 2003 were enrolled in 

the OPSRP. Under the OPSRP plan the normal retirement age under the full formula was 

increased from 60 to 65 and an actuarial adjustment was made to the full formula benefit factor 

used to calculate monthly benefits. Further, the credit per year of service was reduced from 

1.67% to 1.5%, yielding 45% replacement after 30 years of service (45% = 1.50% * 30 years) 

instead of 50% (50% = 1.67% * 30 years). Most importantly, the money match provision was no 

longer offered under OPSRP. The outcome of these policy changes is that Oregon currently 

operates three plans (Tier One, Tier Two, OPSRP) with participation depending on when 

individuals were hired (Brewer, 2004; Oregon Public Employees Retirement System, 2015; 

Tapogna & Batten, 2007).  

To put the generosity of Oregon’s Tier One plan in perspective, we compare the present 

discounted value of pension benefits across the three Oregon Plans (Tier One, Tier Two, 

OPSRP) and the three Washington plans (TRS1, TRS2, TRS3) that have been in place at various 

points in time over the past several decades. (See Goldhaber, Grout, & Holden, 2015, for details 

on each Washington plan.) For our analysis, we use as an example a hypothetical teacher who 
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retired at age 62 in 2014 with 30 years of credited service and a final salary of $65,000 per year. 

We calculate present discounted value of Tier One benefits for this teacher to be $1,476,822.1   

The present discounted value of benefits under the next highest plan for the hypothetical 

teacher is $817,811 under Oregon’s OPSRP plan—only slightly more than half (55%) that of the 

Tier One money match amount (Figure 2).2 Similarly, the present discounted value of pension 

benefits under Washington’s TRS1 and TRS2 plans is roughly half (51%) that of Oregon’s Tier 

One money match plan. The present discounted value of pension benefits under Washington’s 

TRS3 plan, a hybrid, falls below Washington’s TRS1 and TRS2 plans, and is just 43% of the 

Tier One money match amount.  

III. The impact of Oregon’s Tier One plan on midcareer teacher attrition 

One justification for the provision of generous retirement benefits is that it will help attract 

and retain a high quality workforce. Defined-benefit pension plans with well-defined formulas 

based on an employee’s final average salary and years of service provide economic incentives 

for workers to remain with their employers. The longer the employee remains with their 

employer, the larger their retirement benefit becomes because salaries by and large increase over 

time and because additional years of service increase the percentage of final average salary upon 

which retirement benefits are based. Defined-contribution plans may also contain incentives for 

an employee to remain with their employer if the employer makes a contribution on behalf of the 

employee or matches a portion of the employee’s contribution (Cahill, Giandrea, & Quinn, 

2015a, 2015b). In both cases, the benefit structure needs to be known to the employee in order to 

incentivize the employee to remain with their employer.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  This amount is similar to the values calculated by Keisling, Winthrop, and Crawford (2013), once Social Security 
benefits are removed from their estimate.	  
2	  The OPSRP plan is a hybrid that includes a defined-contribution component. For the defined-contribution part of 
the plan, we assume an annual employee contribution of 5% and an annual market rate of return of 8%.	  
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Importantly in the case of Oregon, the magnitude of its pension benefits under the money 

match provision was largely unknown to teachers for much of their tenure. Annual statements 

before 1994 and after 2001 provided just the teacher’s contributions and credited earnings, and 

from 1994 to 1996 annual statements included the defined-benefit formula amounts. Only from 

1997 to 2001 did annual statements include projected monthly benefit amounts under the money 

match provision (Brewer, 2004).  

Other features of the money match benefit calculation also imply that teachers were likely 

not aware of the provision’s scale. First, the full thrust of the Tier One money match formula 

includes not only the guaranteed 8% return over the teachers’ work history but also the 

guaranteed 8% return throughout retirement. So, even for teachers monitoring their account 

value, the impact of guaranteed returns of 8% (later reduced to 7.75%) into the future, used to 

calculate the annuitized amount, were likely not salient until these amounts were actually tallied 

for teachers. Second, for the cohort of teachers covered under Tier One, market returns more or 

less were largely positive for the 25-year period between the mid-1970s and 2000, with some 

notable exceptions in the early 1990s. The largest differences between market returns and the 

guaranteed 8% minimum did not occur until the market downturns in the early 2000s and in 

2008. While other investors were experiencing substantial reductions in principle during these 

periods, those covered under Tier One received a full 8% return. As noted in Brewer (2004, p. 

35), “More than other benefit forms, Money Match allowances cannot reasonably be determined 

or valued in advance of a member’s retirement. That is largely so because the employer matching 

benefit is calculated at retirement. The value of the benefit is the joint product of market 

performance, which defies accurate prediction, PERS’ administrative practices and, ultimately, 

the terms of the PERS contract.” 
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Given that the true generosity of the money match provision was likely not fully apparent 

until much later in teachers’ careers, a priori we would anticipate little impact on midcareer 

teacher attrition. To test this hypothesis, we use administrative records from the Oregon 

Department of Education (ODE) and the National Center for Education Statistics’ (NCES) 

Common Core of Data (CCD) to examine how attrition among midcareer teachers in Oregon 

differs by pension plan status. The ODE data contains 57,763 unique teacher observations from 

the 2000–01 academic year through the 2013–14 academic year, for a total of 388,154 teacher-

year observations. For each teacher we know their work status and full-time equivalent status in 

each academic year, as well as their age, gender, ethnicity, and years of service both within 

Oregon and outside of Oregon. School-level identifiers allow us to match the teacher-level data 

with the CCD data set. The CCD data set provides information on school size, school ethnic 

composition, and school level (elementary, middle, and high school), potentially important 

factors when modeling teacher attrition.  

First, we evaluate the impact of Oregon’s Tier One plan on teacher attrition descriptively 

by plotting the quit rates among Oregon’s teachers by years of service. Our dataset limits the 

extent we can examine attrition among less experienced teachers because the dataset begins with 

the academic year 2000-1 and Tier One eligibility ended for teachers starting on January 1, 1996. 

Similarly, our dataset extends to the 2013–04 academic year, which limits the analysis of teacher 

attrition beyond 15 years of service for those covered under the Tier Two and OPSRP plans. 

Therefore, we focus on quit rates among teachers with between 6 and 15 years of service. Further, 

one goal of our analysis is to compare quit rates in Oregon with those in nearby Washington, 

whose teachers were covered under plans that were substantially less generous than Oregon’s 

Tier One plan, as noted earlier. The quit-rate comparisons between Oregon and Washington shed 
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light on the extent to which teachers covered under Oregon’s more generous Tier One plan had 

lower quit rates relative to their counterparts in Washington.  

We find that quit rates among Oregon’s teachers are generally higher than those among 

Washington’s teachers (Figure 3). Further, within the Oregon sample, teacher quit rates for those 

covered under Tier One are not consistently lower than those covered under Tier Two or OPSRP. 

Quit rates are somewhat lower between 6 and 10 years of service and then somewhat higher for 

teachers with 10 to 12 years of service, and nearly identical thereafter. So, descriptively, the 

evidence suggests that Oregon’s Tier One plan did not lower turnover among its teachers. Of 

course, this descriptive analysis does not control for a multitude of factors that might explain (or 

mask) differences between teachers covered under the Tier One plan or the Tier Two and 

OPSRP plans. To account for these factors, we examine quit rates in a multivariate context.  

We estimate a series of discrete choice hazard models that follow a structure proposed by 

Goldhaber et al. (2015). The model estimates a teacher’s propensity to quit in a given school year 

as a function of teacher and school characteristics as well as years of service and pension plan 

type. The model is as follows: 

𝑝"# =
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (1)	  

where 

pit = propensity that teacher i does not return between year t and t + 1 
𝟏(𝐘𝐎𝐒 = 𝐭)𝐓

𝐭D𝟏  = series of dichotomous indicators denoting years of service 
Tier One = dichotomous indicator denoting if teacher i is covered under the Tier One plan 
𝐓𝐢 = a set of teacher characteristics 
𝐒𝐢 = a set of school characteristics 

The set of teacher characteristics includes age at first year of service, ethnicity, and 

educational attainment. School characteristics include school level (elementary, middle, high, 

and other), percentage underrepresented minority, and school size measured in terms of hundreds 
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of students. We estimated this model using a variety of specifications and show the results in 

Table 1. In one specification, for example, we restrict the sample of teachers to those hired 

between 1994 and 1997, that is, two years prior to the end of Tier One eligibility and two years 

afterward. This restriction helps control for differences in labor market conditions by focusing on 

teachers hired within a relatively short timeframe. As with the descriptive analysis, data for 

teachers covered under Tier One are available for those with at least six years of service.  

The results of the multivariate analysis are consistent with the descriptive findings. We find 

that teachers covered under Tier One have lower quit rates prior to obtaining 10 years of service 

and higher quit rates between 10 and 12 years of service. Notably, a specification that includes a 

single dichotomous indicator for Tier One status reveals that quit rates for teachers covered 

under Tier One are not systematically higher or lower than those covered under Tier Two or 

OPSRP. The results of both the descriptive and multivariate analysis indicate that attrition for the 

Tier One cohort was lower in some years and higher in others, yielding little evidence that the 

money match provision reduced attrition overall, again, as expected.   

IV. Impact of Oregon’s Tier One plan on older teachers’ K12 workforce exit decisions 

As noted earlier, the benefits provided the money match provision only became fully 

apparent to teachers at the end of their careers. We therefore test whether the larger-than-

expected levels of pension wealth under the money match provision impacted the timing at 

which they exited the K12 workforce. Using the ODE administrative records matched to the 

NCES CCD data, we evaluate the timing of teacher exits from the K12 workforce among 8,621 

Oregon teachers aged 50 or older in 2000. For each teacher, we know the year in which they 

exited, as well as their age at that time. Using this information, we examine how older teacher 

exits in Oregon vary by their estimated level of wealth under the Tier One pension system. 
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Pension wealth is estimated as of the year 2000 using each teacher’s base salary in that year 

(extrapolated backward through time), years of experience teaching in Oregon, and annual 

contributions and interest payments under the Tier One plan from 1960 to 2000. We isolate this 

pension wealth affect by controlling for other factors that could impact the decision to retire. The 

equation is as follows: 

ExitAge	  " =∝ +𝛽<penwealth" + 𝛽Vage2000" + 𝛽Ygender"+𝛽\education" +
𝛽`yrsteaching" + 𝛽cethnicity" + 𝛽dsalary" + 𝛽econtractlength" + 𝛽fschllevel" +
𝛽<hnumstudents" + 𝜀"                                                                                                 
(2)           

 

Following Munnell, Cahill, and Jivan (2003), we estimate the coefficients in Equation 2 

using OLS to assess how the generosity of the Tier One pension system impacted the exit ages of 

older teachers in Oregon.  

The coefficients from Equation 2 are shown in Table 2. Using these coefficients, the base 

exit age for a teacher aged 54 years old in 2000 with 30 years of experience is 59.9 years for 

men3 and 60.2 years for women (Table 3).4 Both results are intuitive and resemble that of the 

average retirement age of teachers in Oregon (Oregon Public Employees Retirement System, 

2012). The size of the coefficient of the pension wealth variable, in conjunction with re-

estimated pension wealth under the 8% guaranteed returns and excess crediting, enable us to 

estimate the impact of different pension calculation scenarios on the average exit age. We find 

that the impact of the 8% guarantee reduces the average exit age by approximately four months 

(0.3 years) and the excess crediting further reduces the average exit age by approximately eight 

months (0.7 years). Therefore, the overall impact of the 8% guarantee and excess crediting 

suggests that teachers in Oregon exit the K12 workforce on average about one year earlier than 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  59.9 = constant + bage * 54 + bexp * 20 = 33.4 + .524 * 54 + -.091 * 20.	  
4	  60.2 = constant + bage * 54 + bexp * 20 + bfemale * 1 = 33.4 + .524 * 54 + -.091 * 20 + .347.	  
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would have otherwise been the case under the defined-benefit pension formula.5 Using the 

average tenure of 24.4 years among teachers aged 50 or older in 2000, this one-year reduction 

represents a 4% decline in the career length of Oregon’s K12 teachers. Importantly, these 

analyses are conditional on a teacher reaching age 50 and remaining in the K12 workforce until 

that time.  

V. Conclusion 

The money match provision of Oregon’s Tier One pension system credited members with a 

minimum guaranteed rate of return of 8%, and higher rates when the market rate of return 

exceeded 8%. This formula generated replacement rates that far exceeded the replacement rates 

of Oregon’s subsequent plans, potentially creating strong incentives for Tier One workers to 

remain in the workforce. In the case of Oregon, however, the magnitude of its Tier One benefits 

was largely unknown to teachers until just prior to retirement, which muted any economic 

incentives that might have encouraged midcareer teachers to remain in Oregon’s K12 workforce. 

The economic incentives, rather, applied to teachers on the cusp of retirement, when the PERS 

program tallied their benefits based on an 8% guaranteed rate of return in all future years to 

calculate the lump sum and annuitized value of their pension benefits. The revelation of this 

pension wealth was likely viewed as a windfall gain for teachers that incentivized earlier 

departures from the K12 workforce.    

In this Issue Brief, we explore the impact of these incentives. We find little evidence of any 

impact on midcareer teacher tenure, as expected. Further, we find evidence that Oregon’s older 

teachers, on average, exited the K12 workforce approximately one year earlier as a result of their 

pension wealth under the Tier One money match provision. In short, the pension generosity of 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 This finding is consistent with another study by Chalmers, Johnson, and Reuter (2013), who found also that 
Oregon’s Tier One money match provision induced earlier exits from the K12 workforce. 	  
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Oregon’s money match provision under the Tier One plan appears not to have induced Oregon’s 

teachers to remain in the workforce substantially longer than what would have otherwise been 

the case under the Tier One defined-benefit formula.  

The key policy implication from the case of Oregon is that the generosity of a pension plan 

in and of itself does not incentive longer tenures. For the economic incentives to matter, the true 

generosity of the plan must be known to employees in advance, so that employees are aware of 

how their work decisions impact their retirement benefits. The work histories of Oregon’s 

teachers are a testament to the need for clear communication about the value of pension benefits. 

Oregon’s policymakers and citizens allocated substantial resources to its retirement system and, 

in return, received little economic benefit in the form of promoting longer teacher tenures. 

Policymakers can learn from Oregon by emphasizing the value of their pension benefits to 

teachers early in the hiring process and throughout teachers’ careers. 
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