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In three empirical chapters, this dissertation investigates the determinants and consequences of 

pension benefit generosity and pension reforms. Applying the cutback management framework, 

Chapter 2 examines the impact of unions on negotiating generous pension benefits. The study 

finds that union collective bargaining rights do not influence how pension benefits and pension 

contributions are established but unions’ soft negotiating power such as political campaign 

donations and unionization intensity have a significant impact on raising pension benefits. 

Chapter 3 offers a comprehensive analysis of the internal and external driving factors of pension 

reforms. I find that in addition to the plan funded status, state fiscal health, and political ideology 

that play an important role in pension reform decisions, regional and national reform diffusion 

effects among neighboring and ideologically similar states increase the likelihood of pension 

reform enactment. Chapter 4 provides an empirical analysis of the effects of pension reforms on 

the public sector attractiveness. The study finds that the responsiveness of public sector 

employees to pension reforms differed by reform type and worker education. Explicit benefit-

reducing reforms are found to increase public sector turnover more than implicit reforms; 
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additionally, pension reforms have stronger effects on turnover in states with a higher share of 

college-educated workers. As a whole, the dissertation implies that political factors, economic 

and fiscal conditions, union power, reform diffusion effects, and public employee responses to 

pension benefit cutback need to be considered together to understand how a state can continue to 

reform public sector retirement benefits. The findings of this study are important because 

pension benefits and pension reforms will continue to affect the long-term fiscal sustainability of 

plan sponsors and the quality of the public sector workforce. 
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CHAPTER 1 
 

INTRODUCTION 
 

The management of public retirement systems has been a pressing fiscal and human resource-

related issue for many state governments. The economic recession of 2007-2009 put many state 

governments in the United States into financial stress. Significant revenue shortfalls, along with 

increased expenditures on public programs such as unemployment benefits and social welfare led 

many states into fiscal austerity and retrenchment. Even though recent economic growth has 

improved state revenues and financial positions, the growth in unfunded pension liabilities has 

raised concerns about public retirement plans’ longer-term fiscal sustainability. From 2002 to 

2015, pension contributions as a share of state budgets more than doubled, from 2.3 percent in 

2002 to 4.8 percent in 2015 (NASRA 2018). Despite these increases, state unfunded pension 

liabilities continue to rise (Pew Charitable Trusts 2018). Pension debt reached over 1.4 trillion 

dollars in 2016 and has been the fastest growing debt at state and local government levels over 

the past fifteen years (Pew Charitable Trusts 2018). Under these circumstances, many states 

adopted pension reforms to reduce future liabilities and to increase pension assets. Reforming 

public retirement systems has not been easy. Legal and institutional constraints, as well as the 

resistance of unions and public employees, have stalled reform initiatives in many states (NCSL 

2016). A better understanding of conditions that influence pension reform adoption contributes 

to the theoretical and practical discussion of state fiscal and labor management choices in the 

context of mounting fiscal pressure.  

This dissertation focuses on investigating how a state can enact pension reform. To 

answer this question, three empirical chapters examine institutional, fiscal, and political factors 
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that influence reform adoption and studies the responsiveness of the public employees to pension 

reforms. It is based on unique data on pension reforms from pension legislation reports compiled 

by the National Conference of State Legislatures (NCSL), along with longitudinal data on 

pension plan characteristics from the Boston College Public Plan Database, actual state and local 

government turnover from the Longitudinal Employer and Household Dynamics (LEHD), and 

the U.S. Census Bureau data on state political, financial, and public workforce conditions.  

The contribution of this dissertation is twofold. The first objective is to develop an 

empirical framework for the analysis of the implications of institutional, fiscal, and political 

factors that drive pension benefit generosity and pension reform implementation. The second 

objective is to provide an estimate of the effects of pension benefit redesign on public sector 

attractiveness. The research questions have policy relevance as many state governments will 

continue to face challenges of redesigning pension benefits to address increases in pension debt 

while maintaining their competitiveness for a high-quality workforce.  

Chapter 2 of this dissertation examines the role of public sector unions in setting pension 

benefit levels while taking into account state politics, legal systems, and economic and financial 

conditions. Some scholars claim that unions have negotiated for overly generous pension 

packages, and thus are responsible for the growth of pension benefits (Kearney 2003; Frandsen 

2016; Zax and Ichniowski 1988). In contrast, some researchers argue that unions do not have a 

significant influence on pension generosity because pension benefits are regulated through state 

laws and statutes  (Munnell 2012; Thom 2015). To refine the understanding of the effects of 

unions on public sector compensation packages, Chapter 2 analyzes the effects of both union’s 

hard negotiation power (collective bargaining rights) and soft negotiation power (union 
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campaign donations and unionization intensity) on pension generosity and pension reforms. The 

analysis focuses on separate groups of public employees (teachers, police, and general public 

employees), which allows for a comparison of the union negotiation power on pension benefits 

among various groups of public employees. In addition, this study contributes to the literature as 

one of only a few studies that examine pension systems under various economic conditions (see 

more Anzia and Moe 2017). The study finds that collective bargaining rights do not increase 

pension benefits, however, union campaign donations and unionization intensity are associated 

with more generous pension benefits. It follows that pension benefits in states that allow 

collective bargaining over wages and compensation are better protected from reductions in 

economic downturns.  

Chapter 3 of this dissertation argues that pension reform adoption is influenced not only 

by internal political and fiscal conditions but also by reform diffusion effects. Current literature 

on pension reforms mainly focuses on state internal conditions such as the influence of fiscal, 

legal and political factors (Brown 2014; Thom 2013; St. Clair and Martinez-Guzman 2017, 

Wang and Peng 2018). A single study by Thom (2015) finds some evidence of the reform 

contagion effect among neighboring states. Applying the cutback management and policy 

diffusion frameworks, Chapter 3 examines internal driving factors of pension reforms including 

pension plan financial conditions and state fiscal capacity as well as external driving factors of 

pension reforms such as regional and national diffusion effects. To test the diffusion effects, I 

construct measures of geographic proximity and ideological similarity among states and use 

them as predictors of reform adoption. The study finds that state economic conditions, pension 

plan financing status, and reform diffusion influence pension reform enactment. States that fail to 
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meet their actuarially determined contributions (ADCs) and that are in an economic downturn 

are more likely to implement benefit-reducing reforms. A unified Republican state, in which the 

Republican party controls in both the legislature and the governorship, has a higher probability 

of adopting a pension reform than a unified Democratic state, in which the Democratic party 

controls in both the legislature and governorship, and a divided government, where the control of 

government institutions is split between two parties. The ideological similarity is found to have a 

statistically stronger diffusion effect than geographic proximity. The study’s findings further 

clarify the impact of unified and divided government structure on responses to fiscal stress 

(Poterba 1994; Alt and Lowry 1994) and expand the policy diffusion framework beyond 

geographic boundaries (see more Berry and Berry 1990; Grossback and Nicholson-Crotty 2004; 

Volden 2006). 

Chapter 4 examines the responsiveness of public sector employees to state pension 

reforms. The study contributes to the research on pension reforms by being one of the first 

efforts to classify reforms by type based on their visibility to workers and their impact on 

employee benefits and wages. The typology recognizes that states reformed their retirement 

systems in different ways including highly visible reductions in benefit generosity, and 

introduction of defined contribution components as well as less a visible tightening of retirement 

provisions. Many of these reforms affected the amount and timing of benefits the workers will 

receive when they retire. The study finds that explicit benefit-reducing reforms are more likely to 

increase public worker turnover than reforms that tighten the provisions for full benefit 

eligibility. Additionally, higher educated workers are more responsive to changes in pension 
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benefits. These results have an important implication for future pension benefit redesign by 

pointing out the negative effects of pension benefit reductions on the public sector workforce.  

Pension reforms were a contentious and politically polarized issue (Anenson et al. 2014, 

Madiar 2012, Thom 2015). Legal constraints, as well as the political and public opposition,  

prevent many state legislatures from passing many proposed bills (Munnell and Quinby2011, 

NSCL 2016). However, continuing fiscal stress after the recession and an increase in unfunded 

pension liabilities keeps the discussion of retirement system reforms and their effects relevant. 

This dissertation contributes to this discussion by furthering our understanding of how the public 

sector can continue to implement pension reforms.  

This dissertation is organized as follows. Chapter 2 examines the impact of the public 

sector unions on pension benefit generosity. Chapter 3 examines the driving factors of pension 

reforms and tests reform diffusion effects among states. The summary of pension reforms 

adopted by states is presented in the Appendix. Chapter 4 investigates the impact of pension 

reforms on public sector turnover. Chapter 5 summarizes the findings, discusses limitations of 

the study and directions for future research. 
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CHAPTER 2 
 

PUBLIC PENSION AND COLLECTIVE BARGAINING RIGHTS: EVIDENCE FROM  
 

STATE AND LOCAL GOVERNMENTS1 
 
 

Abstract: The aging workforce and retirements benefits are an ongoing problem for states and 

municipalities. Unions are often blamed for governments offering too generous pension benefits. 

This contributes to budgetary pressures in some state and municipal governments. This paper 

analyzes the impact of collective bargaining on pension benefit generosity under different 

economic conditions. The study finds that the impact of collective bargaining on pension benefits 

is not consistent over time or across pension plans. Collective bargaining has a positive effect on 

pension benefits under worsening economic conditions. Additionally, unions indirectly influence 

pension benefit generosity through campaign donations and unionization intensity. The findings 

suggest mixed impacts of collective bargaining on different groups of public employees 

regarding pension contribution. The study concludes with implications for the role of unions in 

public financial performance and strategic human resources management during fiscal austerity.   

Introduction 
 
  Though the economy has seen some return to profitability following the economic crisis 

in 2008, many state and local governments still face budget shortfalls and tax revenue reductions 

(Mauro 2012, 637; Schneider 2010, 648). The declines in fiscal resources and the increases in 

retirement benefits are significant issues for the organizational financial performance and 

                                                           
1 Hoang, T. and Goodman, D. (2018). Public Pensions and Collective Bargaining Rights: Evidence from State and 
Local Governments. Public Administration Review, 78: 772-784. © 2018 by The American Society for Public 
Administration. DOI:10.1111/puar.12936 
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strategic public human resources management (Goodman, French, and Battaglio 2015; Becker 

and Huselid 2006; Hays and Kearney 2001). Many states have responded to these fiscal 

challenges by reducing personnel costs and implementing pension reforms to accommodate the 

decrease in asset values and a shortage of pension funds (Seligman 2013). Some governments 

have implemented only minor changes in pension fund structures, while others have 

implemented major reforms that involve cuts in pension benefits, increases in employee 

contribution, and a switch to defined contribution plans (Snell 2012; Chen et al. 2013). The calls 

for public pension reform are met with significant resistance from unions that represent public 

employees in some states where collective bargaining is allowed for salaries and benefits 

negotiation (Peng 2009, 192). As local and state governments struggle to balance already tight 

budgets, unions are often blamed for overly generous benefit packages in the public sector 

(DiSalvo 2010; Freeman and Valletta 1988; Lewis 1988). However, other research has shown 

that unions have no significant impact on the public pension generosity because public pension 

benefits are regulated by the legal statutes (Munnell 2012, 93; Thom 2015). 

Collective bargaining is used to negotiate and establish the pay for approximately two-

thirds of public employees (Cayer and Sabharwal 2016, 96). Surprisingly, research on the effect 

of collective bargaining specific to pension reform is largely lacking. Prior research has not 

considered the mediating impact of unions on pension benefits and pension reform, and in turn, 

the impact on public employees during fiscal austerity and overall changes in pension 

governance. To address this gap, this study examines the effects of collective bargaining on 

pension generosity and pension reforms, taking into account the economic conditions in 

individual states. This study contributes to the literature by linking the importance of public 
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finance and budgeting concerns with the significant human resources issue of retirement benefits 

and collective bargaining. 

This study addresses the question: how do the collective bargaining rights affect pension 

benefit generosity and the probability of pension reform? The state-year fixed-effect model is 

used to estimate the impact of collective bargaining on pension benefit generosity; logistic 

models are applied to predict the likelihood of increasing pension contribution. This study makes 

three broad contributions. First, this study adds to the growing literature on the analysis of the 

cut-back management and the impact of unions on pension benefits under fiscal pressures (Chen 

2016; Munnell et al. 2011; Thom 2013; Levine, Rubin, and Wolohojian 1981).  Second, the 

study is the first to examine the influence of union campaign contribution laws on pension 

benefits and pension reforms. Third, by differentiating groups of public employees, this study 

finds that collective bargaining rights have more influence on pension benefits of local public 

employees than on teachers, police, and state employees.  

Literature Review 

 It is widely believed that public sector employees who are members of unions receive 

more generous pay and benefits when compared to their counterparts in states that do not allow 

collective bargaining (Frandsen 2016; Kearney 2003; Zax and Ichniowski 1988). Indeed, 

collective bargaining agreements reached during the 1980s and 1990s increased pension 

generosity for public sector employees and lessened the wage gap between public and private 

sector employees (Naff, Riccucci, and Freyss 2014, 195). Between 1960 and 2008, states with 

collective bargaining increased their expenditures to pensions by $3.5 billion. At the same time, 

states without collective bargaining increased their spending by only $2 billion (Frandsen and 
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Webb 2016, 2). From 2002 to 2013, average pension benefit payments per capita1 in collective 

bargaining states went up by 46.15%, from $524.99 to $767.261 while average pension benefits 

per capita in non-collective bargaining states rose by 44.45% from $426.83 in 2002 to $616.532 

in 2013 (Census Bureau 2016). In fact, collective bargaining states started more generous 

increases over the decades.  

However, some research has questioned the relationship between the presence of unions 

and pension generosity (Munnell et al. 2011, Thom 2015). Since pension benefits are regulated 

by statutes, it is arguable whether or not unions with collective bargaining rights have any real 

power or influence on the pension generosity (Munnell 2012). In many states, collective 

bargaining rights of teachers, police, and firefighters are limited. Collective bargaining rights are 

not granted for firefighters in some states, such as North Carolina, South Carolina, Tennessee, 

and Virginia, and they are not granted for police in other states, such as Georgia, North Carolina, 

South Carolina, Tennessee, and Virginia (Sanes and Schmitt 2014, 3-4) (see table Appendix A). 

Some states grant their employees collective bargaining rights, but salaries and benefits are not 

included as the mandatory subjects of their bargaining rights. For example, collective bargaining 

is legal for public employees in Arizona and Colorado, but wage negotiations are not permissible 

(Sanes and Schmitt 2014, 16-18). Thom (2015) found that there is no significant relationship 

between unions with collective bargaining power and pension reforms (8). In other words, there 

is some evidence that pension generosity may not rest squarely with unions. However, unions 

might have an impact on setting up the pension benefit at the beginning. The effect eventually 

becomes narrowed when pension benefits are more codified in state laws and statutes.  
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Poorly funded pension systems can cause financial trouble and municipality bankruptcy 

(Gale and Krupkin 2016). An unfunded pension system needs more future resources and more 

public borrowing to remain solvent (Bifulco et al. 2012; Mitchell and Smith 1994, 278; Rauh 

2017). However, it is simplistic to blame the problems with pension funding solely on union 

overreach while ignoring the lack of fiscal discipline by states and municipalities (Munnell, 

2012, 76–82) and legislatures bodies who increased pension benefits as a result of lobbying.  

Sustainable funding for public sector pensions is problematic (Chapman 2008; Coggburn 

and Kearney 2010; Schneider 2010). After the 2008 economic crisis and subsequent fiscal 

austerity worsened the unfunded pension liabilities issues (Clark and Sabelhaus 2009; U.S. 

Congressional Budget Office 2011), many states implemented pension reforms to increase 

pension contribution to raise pension assets. Figure 2.1 shows the number of states that increased 

employer and employee pension contribution. This number peaked in 2011 when 24 states raised 

employee contribution, and 11 states increased employer contribution. The figure shows that 

states shifted contributions more to employees than employers.  

While the impact of unions on public employees’ benefit packages has been widely 

researched, articles focusing on the specific impact of collective bargaining on pension benefits 

and pension reforms are scant.  This paper explores the relationship between pension benefits 

and managerial, financial, political, and legal factors. The research model was developed from 

the theoretical framework of public finance and public human resource management. This paper 

analyzes the effects of collective bargaining on pension generosity and pension reforms by 

focusing on three groups of public employees: teachers, police, and general public employees. 
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These three employment categories allowed for precise comparison of negotiation powers of the 

unions on salaries and pension benefits among various groups of public employees.  

 

Figure 2.1: Number of States Increases Employee/Employer’ Pension Contribution 

 

Conceptual Framework  

The principal research question that guides this study is: to what extent do collective 

bargaining rights influence pension benefit generosity and pension reforms across states and 

local governments over time? To build up the conceptual framework, this paper applies the 

government expenditure theory (Tiebout 1956), the cutback management, resources scarcity and 

reform model (Levine, Rubin, and Wolohojian 1981), and the pension decision-making 

framework proposed by Chen (2016). In this framework, the combination of the changes in 

resources level, formal authority, and interest groups determined the outcomes of pension 

benefits and reform decisions (Figure 2.2). 
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Adapted from the cut-back management and resources scarcity by Levine, Rubin, & Wolohojian (1981) and pension 
decision-making framework Chen (2016).    

Figure 2.2: Conceptual Framework 

 

Union - Interest group 

There are two pathways through which unions can influence the decision-making process 

related to pension benefits. First, unions can directly negotiate pension benefits on behalf of 

public employees in states that allow collective bargaining for benefits and wages. Second, a 

union can indirectly exert pressure on government officials to make policies that ensure more 

sustainable and more generous pension benefits for public employees (Chen 2016, 6). The 

indirect impact is achieved through informing union membership of the changes to pension 

packages or through campaign contributions to sympathetic political candidates and lobbying. 

Most research in the past has measured union strength by the percentage of union membership 

among public sector employees (Chen 2016; Mitchell and Smith 1994; Munnell, Aubry, 

Hurwitz, and Quinby 2011). This study contributes to the literature as it is one of few studies that 
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examine union campaign contribution laws as a measurement of the influence of unions on 

pension benefit decision-making processes.  

 
Changes in the level of resources 

Levine et al. (1981) define the changes in the level of resources as either an increase or a 

decrease in financial resources. The growth in resources allows politicians and interest groups, 

which are unions in this research, to bargain for more generous pension benefits without the fear 

of cutting into other expenditures (Levine et al. 1981, 619). However, when resources shrink, 

political officials have to decide where to cut back, and they typically face resistance from the 

interest groups who might see their benefits taken away.  The 2008 economic crisis decreased 

state and local government revenues and diminished the tax base. As a consequence, the shortage 

of financial resources reduced the ability of the governments to pay pension benefits (Tiebout 

1956).   

 
Formal authority 

Budget and negotiation power are not enough to force a change in public pension 

generosity and pension reform. Outcomes are shaped by state political and legal conditions and 

are reflective of public personnel and finance management priorities (Brown 2014; Chen 2016; 

Coggburn and Kearney 2010; Riccucci 2015; Schneider 2005; St.Clair and Martinez Guzman 

2017; Thom 2015). Legislators and state and local governments, depending on the interests they 

represent, might have different preferences toward policies related to public pension systems. 

Historically, Democrats are expected to maintain generous pension packages due to campaign 

support from unions. Republicans tend to prioritize the balancing of budgets with lower tax rates; 
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they are more likely to consider the reduction of pension generosity and advocate for pension 

reforms. Regardless, most of the state pension systems are protected under the Federal Contract 

Laws or similar provisions that prohibit states from passing any laws that impair existing 

employment contracts (Munnell and Quinby 2012, 2). Basically, states have limited power to 

reduce pension generosity or to make sweeping pension reforms.  

Controlling for formal authorities and change in resource levels, this study tested the 

following hypothesis: 

H1: There is a positive relationship between collective bargaining and public pension 

benefit generosity. 

Maintaining a balance between current assets and future liabilities is a challenge for state 

and local government fiscal sustainability. Theoretically, public pensions can be understood as 

future liabilities of the government to its employees; the governments’ debt will require future 

resources to pay for the current needs of unfunded pension liabilities (Bifulco et al. 2012; 

Chapman 2008; Peng 2009; Rauh 2017). From the debt management standpoint, state and 

municipal governments tend to renegotiate pension benefits and push forward a pension reform 

agenda, including increases in pension contribution, especially, when the pension solvency is at 

risk. Taking into account the fact that public unions might have a direct impact on increasing 

pension contribution through collective bargaining and indirect pressures on politicians regarding 

administrative responses to public pension management, this study also seeks to determine if 

there is a difference regarding pension contribution between unionized and nonunionized states. 

H2a: Collective bargaining reduces the likelihood of employee pension contribution 

increases. 
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H2b: Collective bargaining increases the likelihood of employer pension contribution 

increases. 

The research categorized public employee into three groups, as suggested by Mitchell et 

al. (2011): teachers, public safety officials (police), and other government employees. The 

purpose of the division into three categories was because different groups of public employees 

have different negotiation powers and expectations toward pension benefits. While pensions for 

public safety workers are expected to compensate police and firefighters for their physically 

demanding occupations, teacher pensions are expected to generate enough incentive to retain 

high-quality teachers (Koedel, Podgursky, and Shi 2013; Grissom, Viano, and Selin 2015; 

Mitchell et al. 2011).  

Data and Empirical Model  

 This study uses a dataset compiled from several sources to create a comprehensive 

analysis of the impact of unions on pension generosity and pension reform, taking into account 

pension financial status and state fiscal health. The Center for Retirement Research at Boston 

College-Public Plans Data was the primary pension data source. This study specifically 

analyzed the financial data on payroll and pension plans for public teachers, police, and general 

public employees. These pension plans are categorized based on plan-administrative levels. 

Teacher’s pension plans are analyzed separately for the state-administered plans and teacher 

retirement systems’ plans. In this study, police pension plans are administrated by the state. 

Pension plans for general public employees are administered by either the state or the local 

government.  Second, major pension structure reforms, including the increase in contribution 

rates, were manually coded from the National Conference of State Legislatures’ annual state 
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pension legislation reports.  These variables were coded as a binary variable: one (1) if the state 

increased employer/employee pension contribution, and zero (0) if there was no increase in 

employer/employee contribution. 

Thirdly, political affiliations and legal protections for pension benefits were added. The 

National Conference of State Legislatures’ partisan composition was used to determine the 

political affiliation of the state legislators and governors. Three different types of legal 

constraints on changes in state and local pensions were then identified, including legal 

protections for pension benefit for both past and future employees, for past and maybe future 

employees, or for past employees only. The legal-protection was coded as a continuous variable 

to measure the power of legal protections from zero (0) – for no legal protection to three (3) – 

legal protection for both past and future employees. To identify the financial status of each state 

government, including total revenue, expenditures, and outstanding debt, the U.S. Census 

Bureau's Annual State and Local Government Finance Survey was used. The data were used to 

measure the health of the government budget and financial conditions. Annual unemployment 

rates were also employed in the model as an indicator of economic conditions in the states.  

Fourthly, the unionization intensity and union contribution to the political campaign were 

added. The unionization intensity, which is measured by the percentage of union membership 

over public employees at the state level, was gathered from the Union Membership and 

Coverage Database. To estimate the indirect impact of unions on legislatures and state 

governments, this research used the union contribution laws information on State Limits 

Contributions to Candidates- National Conferences of State Legislatures. This data was coded as 

a continuous variable from zero (0) to two (2) for states which prohibited union contributions to 
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political candidates, limited contributions from unions to political candidates, and allowed 

unlimited contributions from unions to political candidates. The data are available from 2009 to 

2014 after the Supreme Court’s ruling in Citizens United v. FEC that allowed unions to 

contribute to candidates’ campaigns (National Conferences of State Legislatures 2016). 

Finally, data on public sector collective bargaining statutes were based on the document 

Regulation of Public Sector Collective Bargaining in the States (Sanes and Schmitt 2014). This 

collective bargaining data were manually coded as a dummy variable for four groups of public 

employees, including teachers, police, firefighters, and other government employees. While state 

laws vary significantly on the specific collective bargaining rights for different groups, in 

general, state laws fall into three categories: collective bargaining required, permissible (case-

law), and prohibited (Sanes and Schmitt 2014, 9). Collective bargaining required includes the 

states where governments must collectively bargain if employees request to do so. Collective 

bargaining permissible includes the statutes that jurisdictions may choose whether or not to 

collectively bargain if employees request to do so (Sanes and Schmitt 2014, 11). Collective 

bargaining prohibited means that it is illegal for governments to collectively bargain with 

employees. When the states require collective bargaining for their employees, they are 

considered collective bargaining states. The states which prohibit collective bargaining are 

considered non-collective bargaining states. Even though subjects that are considered in 

collective bargaining vary among states, this research only accounted for the collective 

bargaining rights to negotiate for salaries and benefits (Appendix A).  

Empirical Model 

The following regression model is developed to test the hypotheses: 



20 

𝑌 = 𝛽 + 𝐵 𝐶𝐵 +  𝛽 𝐶𝐵 ∗ 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 + 𝛽 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 𝑆𝑜𝑙𝑣𝑒𝑛𝑐𝑦

+ 𝛽 𝑆𝑡𝑎𝑡𝑒 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑎𝑛𝑑 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 + 𝛽 𝑃𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝐴𝑓𝑓𝑙𝑖𝑎𝑡𝑖𝑜𝑛

+ 𝛽 𝐿𝑒𝑔𝑎𝑙 𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑖𝑜𝑛 +  𝛽 𝑈𝑛𝑖𝑜𝑛 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ + 𝑆𝑡𝑎𝑡𝑒 + 𝑌𝑒𝑎𝑟  

where Yit is the pension generosity for state i in year t, and CBi represents the right of public 

employees to collectively bargain for their salaries and benefits. The panel data were created 

consisting of public pension plans from 50 states from 2002-2015. The model standard errors 

were clustered at the state level to account for the fact that some variables were varied at the state 

level rather than at the plan level.  

To test the second hypothesis on the effect of collective bargaining on the pension 

financial contribution, the study employed the logistic model to measure the likelihood of 

pension contribution increases. The research models were run separately for different types of 

pension plan administration.  

Dependent variables 

Pension generosity was measured through the total normal cost rate, which is the amount 

of benefit actuarially accrued that an employee earns for the current year of working (Mitchell 

and Hsin 1994; Munnell 2012; St.Clair and Martinez Guzman 2017). This ratio is calculated by 

estimating the amount needed to be put aside in a given year to cover the total present value of 

an employee's expected benefits in retirement as a percentage of total payroll (Munnell 2012, 96; 

Boston College – Public Plan Database 2015). Pension benefits became less generous for all 

public employees (teacher, police, state and local employees) during the economic downturn 
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(2008-2009) and were the lowest in 2011 when the highest number of pension reforms were 

implemented (Figure 2.3). 

 

Figure 2.3: Pension Benefit Generosity for Different Groups of Public Employees 

To test the second hypothesis, the study used the logistic model to measure the likelihood 

of pension contribution increases. The probability of increasing pension contribution was 

modeled as the function of collective bargaining (CB), pension’s solvency, state’s economic and 

financial condition, and legal protection of pension benefits, controlling for demographic 

variables.   

Explanatory Variables 

Pension solvency. Pensions are funded through three channels: employee contribution, 

employer contribution, and returns from pension investment activities. Over time, investment has 

become the most important source of pension funding. In 2013, 71% of total pension revenues 
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came from investment return; 20% came from employee contribution, and 8% came from 

employer contribution (Urban Institute 2017). However, due to economic cycles and market 

conditions, investment incomes are unpredictable and volatile (Wang and Peng 2016, 76). The 

funded ratio of the pension plan could be bigger than one if the pension investment results in 

good returns. To account for this, the study included a binary variable overfunded in the models 

to measure the efficiency of pension governance and investment activities. The study included 

social security coverage, unfunded pension liabilities as a percentage of payroll and a percentage 

of annual required contribution paid to measure pension solvency and fund discipline (Munnell 

2012). 

Legal and political influence. To assess the effect of legal constraints on pension 

benefits and political influences, the study included three variables: legal protections, 

Republican-controlled legislatures, and Republican governors. The Republication-controlled 

legislatures variable was coded as two (2) for Republican control in both the Senate and the 

House, one (1) for Republication control in either Senate or House and zero (0) for non-

Republican controlled legislatures. The Republican governor variable was coded as one (1) for a 

Republican governor and zero (0) for a non-Republican governor.  

Union strength. Union strength was measured by two variables: the unionization 

intensity and union campaigns contribution laws. The first variable is measured by the 

percentage of union membership over public sector employees. The higher the percentage of 

union membership, the stronger the influence of the union. The second variable was the proxy 

for the indirect influence of unions on legislatures and state governments. It measured the 

contributions limits that unions can make to political candidates. This variable was manually 



23 

coded as continuous for states that prohibit, limit or allow unlimited contributions from unions to 

political candidates.   

Economics and financial influence. Two variables – the unemployment rate and the 

state’s total debts per capita – were included to measure the health of state economic and 

financial situations. This study applied the interaction term (CB*Unemployment) to estimate the 

response of pension generosity between unionized and non-unionized states under different 

economic conditions. Unemployment was chosen as an interaction term for two reasons. First, 

research in the past has used unemployment as a measurement of the economic condition with an 

assumption that the unemployment rate is lower during an economic boom and higher during an 

economic bust (Mitchell and Smith 1994; Wang and Kriz 2015). This indicator presented the 

signal of the economic downturn and relative shrinkage of financial resources from a diminished 

tax base. Second, a high unemployment rate weakens the collective bargaining power of unions 

because unions and public employees target their bargaining power specifically to employment 

and jobs and not to pension benefits (Layard and Nickell 1990).  

Descriptive statistics 

This study used public pension plan samples from 50 states, dating from 2002-2015. The 

number of retirement plans for teachers was 646, of which 537 are teacher retirement systems 

(TRS); there were an additional 109 state-managed plans that include teachers. The dataset did 

not contain information for local police plans; it only contained 193 state-managed pension plans 

that cover police. The dataset also included 221 state-managed pension plans that allow 

enrollment by state employees. Of these, 138 pension plans are locally operated for general local 

employees only. From this data, about 76% of teachers, 71.5% of police, and 62.1% of general 
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public employees’ pension plans belong to states where public employees collectively bargain 

for wages and benefits (Table 2.3). The average of total normal cost as a percentage of payroll 

was 13.728%, which aligns with the ratio calculated by Munnell (2012). On average, an 

estimated 32.7% of public employees are union members. About 16 states prohibit union 

contributions to political candidates, 26 states allow unions to have limited contributions, and 

eight states allow unlimited contributions to political candidates (Table 2.2).  

Regarding the pension reforms, it is estimated that 12% of pension plans increased the 

employee contribution and 6% increased employer contribution between 2002-2015. The 

increase in employee contribution was 14.3%, 11.3%, and 11.9% respectively, for teachers, 

police, and other public employees; the increase in employer contribution was 8% of teachers, 

6.2% of police, and 6.4% of general public employees. The average increases in the employee 

contribution were consistently positive for teachers, police, and other public employees.  The 

average increases in the employer contribution, however, showed a positive increase for teachers 

and police and decreases in the contribution of employers for general public employees. The 

average increase in employer contribution for teachers and police was 0.051% and 0.024% 

respectively, while the decrease in employer contribution for general public employees was 

0.012% (Table 2.3).   

Table 2.2: Descriptive statistics 

 
Mean Std. Dev. Min Max 

Dependent Variable     

Total Normal Cost (%) 13.728 5.743 0.033 60.196 

Increase in employee contribution  0.129 - 0 1 

Increase in employer contribution  0.061 - 0 1 
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Pension solvency     

Annual required contribution (ARC) paid 0.932 0.529 0 17.276 

Pension overfunded 0.110 - 0 1 

Pension unfunded 1.653 3.501 -2.31 68.278 

Social security coverage 0.760 - 0 1 

Union     

Union membership (% over total public 

employees) 
32.765 17.933 2.7 72.4 

Limits on campaign donation  0.852 .653 0 2 

State Economic and Financial Conditions     

Unemployment  6.405 2.011 2.608 13.783 

      Outstanding debt per capita 3.336 1.880 0.597 12.35 

Legal and Political Constraints     

Republican-control legislature 0.935 0.913 0 2 

Republican - governor 0.501 - 0 1 

Legal constraints 2.084 0.995 0 3 

Demographic characteristics     

Public-Private wage ratio 1.100 0.071 0.889 1.369 

Payroll (% of total state revenue) 10.145 11.372 0.007 148.175 

Number of observations 2,175    

 

Table 2.3: Descriptive statistics for different groups of employees 

 Mean Std. Dev. Min Max 

Teacher (646 plans)     

Collective Bargaining  0.766 - 0 1 

Increase in employee contribution  

(dichotomous variable) 
0.143 - 0 1 

Increase in employer contribution  

(dichotomous variable) 
0.080 - 0 1 
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Increase in employee contribution (%) 0.187 0.676 -3 5 

Increase in employer contribution (%) 0.051 0.512 -3 6 

Police (193 plans)     

Collective Bargaining  0.715 - 0 1 

Increase in employee contribution  

(dichotomous variable) 
0.113 - 0 1 

Increase in employer contribution  

(dichotomous variable) 
0.062 - 0 1 

Increase in employee contribution 0.175 0.689 -1.5 4 

Increase in employer contribution 0.024 0.477 -3 2 

General Public Employee (359 plans)     

Collective Bargaining 0.621 - 0 1 

Increase in employee contribution  

(dichotomous variable) 
0.119 - 0 1 

Increase in employer contribution  

(dichotomous variable) 
0.064 - 0 1 

Increase in employee contribution 0.191 0.714 -1.5 4 

Increase in employer contribution -0.012 0.474 -3 2 

 

Findings 

To test the first hypothesis, state year fixed-effect models were developed to estimate the 

effect of collective bargaining on pension generosity and pension reform among groups of 

teachers, police, and other public employees. This study leveraged the fixed-effect models to 

control for the effects of time-variant unobserved variables at the state level (Allison 2009). All 

variation inflation factor (VIF) scores indicate no multicollinearity. The Ramsey RESET test 

revealed no significant result to reject the null hypothesis of omitted variables. 
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The regression results indicate that collective bargaining did not have a significant impact 

on the pension generosity of state employees, state police, and teacher retirement systems (Table 

2.4). However, collective bargaining was positively and significantly associated with pension 

generosity within the local general employees’ pension plans. Pensions for local employees in 

the unionized states were more generous than local pension plans in the non-unionized states. 

The percentage of normal cost in the unionized state was 3.169% higher than non-unionized 

states. This result suggests that the collective bargaining rights have a stronger effect on local 

pension benefits than on state-managed pension plans or teacher retirement systems. This finding 

is also supported by previous research that local employees have higher compensation and 

pension benefits than state employees (Warshawsky and Marchand 2016; Gittleman and Pierce 

2012).  

Table 2.4a: Pension generosity – Teacher Plans 

 
Fixed Effect Model 

Fixed Effect Model with 

Interaction Terms 

 

teacher 

[including in 

state plans] 

teacher 

[TRS only] 

teacher 

[including in 

state plans] 

teacher 

[TRS only] 

Collective Bargaining 0.202 1.575 -1.831 -1.313 

 (1.240) (1.470) (1.489) (1.843) 

CB * Unemployment  - - 0.351** 0.508*** 

   (0.146) (0.152) 

Social Security Coverage -3.767 -3.906 -3.810 -3.963 

 (3.251) (3.668) (3.265) (3.731) 

Pension over-funded 0.505 -0.103 0.552 -0.168 

 (0.814) (0.996) (0.825) (0.956) 
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Pension unfunded -0.0285 -0.109 -0.0522 -0.155 

 (0.271) (0.294) (0.265) (0.290) 

Unemployment 0.0935 0.0963 -0.146 -0.283 

 (0.254) (0.282) (0.238) (0.263) 

ARC paid (%) 0.133 0.150 0.125 0.142 

 (0.189) (0.196) (0.183) (0.189) 

Outstanding debt per capita -0.144 -0.201 -0.175 -0.247 

 (0.344) (0.391) (0.344) (0.391) 

Public/Private wage ratio 0.197 -1.854 0.491 -1.402 

 (2.152) (2.538) (2.186) (2.517) 

Republican control legislature -0.363* -0.404 -0.361* -0.390 

 (0.211) (0.259) (0.205) (0.251) 

Republican governor -0.207 -0.166 -0.156 -0.102 

 (0.329) (0.368) (0.323) (0.358) 

Payroll (% state total revenue) 0.0249 0.0244 0.0263 0.0264 

 (0.0516) (0.0713) (0.0521) (0.0723) 

Legal Protection 0.566 0.700** 0.576 0.729** 

 (0.362) (0.346) (0.364) (0.355) 

Constant 12.49*** 13.95*** 13.62*** 15.66*** 

 (4.640) (4.532) (4.583) (4.495) 

Observations 566 464 566 464 

Overall R2 0.247 0.295 0.255 0.307 

Between R2 0.228 0.300 0.228 0.302 

Within R2 0.0891 0.0924 0.100 0.111 

* p<0.05, ** p<0.01, *** p<0.001 
     

 
Table 2.4b: Pension generosity – Police 

 

  Fixed Effect Model 

Fixed Effect model with 

interaction terms 

Collective Bargaining 0.510 -5.268*** 

 (1.612)              (1.827) 
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CB * Unemployment  - 0.809*** 

 
 

            (0.189) 

Social Security Coverage -3.931** -3.768*** 

 (1.569)             (0.865) 

Pension over-funded 1.695** 1.085 

 (0.723) (0.672) 

Pension unfunded -0.848* -0.184 

 (0.466) (0.278) 

Unemployment 0.551 0.581 

 (0.360) (0.424) 

ARC paid (%) -0.175 5.456** 

 (2.015) (2.648) 

Republican control legislature -0.563* -1.303* 

 (0.299) (0.740) 

Republican governor 0.553 0.830 

 (0.582) (0.679) 

Payroll (% state total revenue)       0.101***      0.135*** 

 (0.033) (0.051) 

Legal Protection 1.162 0.663 

 (1.115) (0.835) 

Constant 6.866 2.417 

 (4.797) (4.593) 

Observations 178 178 

Overall R2 0.219 0.455 

Between R2 0.212 0.725 

Within R2 0.248 0.176 

* p<0.05, ** p<0.01, *** p<0.001 
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Table 2.4c: Pension generosity – State & Local Employees 
 

  Fixed Effect Model 

Fixed Effect model with 

interaction terms 

VARIABLES 

State & Local 

Employees 

Local 

Employees 

State & Local 

Employees 

Local 

Employees 

        
 

Collective Bargaining 0.0837 3.169* -2.697 -1.680 

 (1.188) (1.856) (1.700) (1.997) 

CB * Unemployment  - - 0.481* 0.704*** 

   (0.248) (0.263) 

Social Security Coverage -1.393 3.180 -1.053 3.395 

 (1.660) (3.789) (1.619) (3.654) 

Pension over-funded 2.049** 2.329 2.445** 2.460 

 (0.922) (2.271) (1.010) (2.007) 

Pension unfunded 0.605 -0.128** 0.608 -0.138** 

 (0.976) (0.0642) (0.906) (0.0626) 

Unemployment 0.594 1.816** 0.364 1.048 

 (0.422) (0.744) (0.375) (0.810) 

ARC paid (%) -1.076 0.0464 -1.615 0.0868 

 (1.397) (0.444) (1.539) (0.548) 

Republican control legislature -0.626** -1.171 -0.322 -1.135 

 (0.264) (1.206) (0.265) (1.246) 

Republican governor 0.924 0.802 1.131 1.389 

 (0.653) (0.900) (0.692) (1.092) 

Payroll (% state total revenue) 0.120*** -1.059*** 0.0972*** -1.047*** 

 (0.0368) (0.222) (0.0363) (0.219) 

Legal Protection 0.893 -0.0349 0.737 0.327 

 (0.796) (0.674) (0.809) (0.776) 

Constant 5.199 3.843 7.318** 7.507* 

 (3.857) (4.765) (3.558) (4.191) 
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Observations 204 110 204 110 

Overall R2 0.210 0.761 0.256 0.770 

Between R2 0.223 0.983 0.269 0.985 

Within R2 0.193 0.456 0.234 0.478 

* p<0.05, ** p<0.01, *** p<0.001 
 

While collective bargaining did not result in a significant coefficient with pension 

generosity, pension funding status, state financial elements, Republican-controlled legislatures, 

legal protection, and social security coverage appeared as critical elements of pension generosity.  

At the state level, Republican-controlled legislatures showed a negative impact on pension 

generosity. In states with Republican-controlled legislatures, the pension generosity was 0.36% 

less for teachers in both teacher retirement systems and state-managed plans. In addition, police 

and general public employees in state-managed pension plans were less generous when 

compared to non-Republican-controlled legislature states at 0.5635% and 0.626%, respectively. 

Legal protection also impacted pension generosity for teacher retirement plans. Teachers in 

states with legal protection for pension benefits were 0.7% higher regarding pension’s normal 

cost. Moreover, pension solvency is one of the determined factors of pension generosity. Pension 

benefits in overfunded pension plans were 1.69% and 2.049% higher for police and state-local 

pension plans, respectively. However, when the pensions were underfunded, pension benefits 

were 0.848% and 0.128% less generous for police and local employees’ pension plans (Table 2. 

4). Social security coverage was also negatively associated with pension generosity. Normal cost 

rates for police in pension plans with additional social security coverage was 3.931% less than 

those in non-social security coverage states.  
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Figure 2.4: Pension Generosity for Different Group of Public Employees 

The model with an interaction term (CB*Unemployment) measured the effect of 

collective bargaining on pension generosity in different economic conditions. The regression 

results showed a significant and positive difference between unionized and non-unionized states. 

In economic hardship when the unemployment rate increased, public employees in states that 

allow their employees to collectively bargain for their salaries and benefits maintained more 

generous pension benefits (0.35% - 0.8%) than those in non-unionized states. Figure 2.4 presents 

the trends of pension generosity between unionized and non-unionized states under different 
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economic conditions. When the unemployment rate was low, there was not a significant 

difference between unionized and non-unionized states. However, when the unemployment rate 

increased, the gap in pension generosity between unionized and non-unionized states became 

wider.  

Furthermore, the study analyzed the indirect impact of unions on pension benefit 

generosity through union membership and limitation of union campaign donations to political 

candidates.  A 1% increase in union membership correlated to an estimated 0.158% increase in 

police pension generosity. While campaign donation from unions (CB*Campaign Donation) 

showed a positive impact on pension generosity in collective bargaining states, unions had a 

stronger indirect influence on pension generosity for police and state and local employees than 

for teachers. Union campaign donations increased pension generosity for police in collective 

bargaining states by 2%. Additionally, union contributions to political candidates increased 

pension generosity for state and local employees by 2.53%. Other control variables in these 

models appeared consistent with the literature and previous models. Republican-control 

legislatures tended to decrease pension generosity while legal protection helped increase pension 

generosity for public employees. The interaction impact of (CB*Unemployment) presented 

similar impacts that public employees in collective bargaining states could maintain higher 

pension benefits during an economic downturn (Table 2.5).  
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Table 2.5a: Pension generosity - Alternative Models with Union Membership and Union’s Campaign Donation Table  

  Teacher  Police 

Collective Bargaining 0.791 0.241 -3.298 -3.586  -2.562 -10.28*** -4.905** -10.66*** 

 
(1.528) (2.154) (3.433) (3.783)  (1.750) (1.522) (2.358) (1.777) 

Unemployment 0.221* 0.161 0.246* 0.206  0.117 -0.738** 0.174 -0.651* 

 
(0.132) (0.125) (0.140) (0.139)  (0.278) (0.307) (0.250) (0.339) 

Republication Control 

Legislature 
-0.293* -0.296* -0.289* -0.291*  -0.747* -0.847* -0.318 -0.664 

 
(0.152) (0.152) (0.155) (0.154)  (0.435) (0.436) (0.518) (0.548) 

Republication Governor -0.242 -0.235 -0.178 -0.176  -0.965 -0.557 -0.738 -0.495 

 
(0.223) (0.226) (0.213) (0.217)  (0.701) (0.656) (0.614) (0.643) 

Legal Protection 0.777* 0.782* 0.815** 0.818**  1.381*** 1.401*** 1.473*** 1.437*** 

 
(0.418) (0.419) (0.398) (0.400)  (0.471) (0.438) (0.491) (0.449) 

Union membership  -0.0166 -0.0164 -0.0159 -0.0160  0.176*** 0.150*** 0.193*** 0.158*** 

 
(0.033) (0.032) (0.033) (0.032)  (0.062) (0.044) (0.061) (0.047) 

Campaign Donation 0.577 0.583 -1.300 -1.279  -3.211*** -2.780*** -4.652*** -3.403*** 

 
(0.561) (0.557) (1.196) (1.214)  (0.967) (0.720) (1.033) (0.947) 

CB * Unemployment 
 

0.0750 
 

0.0470  
 

1.020*** 
 

0.944*** 

  
(0.160) 

 
(0.161)  

 
(0.186) 

 
(0.190) 

CB * Campaign 

Donation 
 

 2.227 2.198    2.007* 0.823 
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 (1.355) (1.368)    (1.030) (1.007) 

Constant 10.41** 10.90*** 13.16*** 13.47***  -11.01* -5.048 -11.79* -5.812 

 
(4.539) (4.112) (3.758) (3.417)  (6.293) (4.997) (6.239) (5.152) 

Observations 267 267 267 267  82 82 82 82 

Overall R2 0.221 0.221 0.249 0.248  0.733 0.794 0.750 0.797 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
     

 

 

Table 2.5b: Pension generosity - Alternative Models with Union Membership and Union’s Campaign Donation 

 

  State and Local Employees Local Employees 

Collective Bargaining 1.403 -4.549* -0.842 -7.068** 0.007 -5.642** 0.764 -5.708 

 
(1.779) (2.735) (3.060) (3.385) (1.606) (2.392) (3.107) (4.142) 

Unemployment 0.091 -0.032 0.647 0.084 0.388 -0.115 0.294 -0.111 

 
(0.317) (0.510) (0.415) (0.472) (0.267) (0.408) (0.346) (0.404) 

Republication Control 

Legislature 
-0.524** -1.075** -0.794* -0.855* -1.296** -1.330*** -1.327*** -1.328*** 

 
(0.264) (0.495) (0.482) (0.466) (0.508) (0.425) (0.492) (0.421) 

Republication 

Governor 
0.374 0.03 -0.117 0.121 -2.069** -1.912** -2.041** -1.913** 

 
(0.452) (0.630) (0.828) (0.774) (0.857) (0.769) (0.848) (0.780) 
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Legal Protection 0.429 0.493 0.638 0.779 1.381** 1.472** 1.346** 1.475** 

 
(0.867) (0.800) (0.812) (0.817) (0.577) (0.637) (0.656) (0.697) 

Union membership  0.005 0.069 0.065 0.055 0.014 0.007 0.028 0.006 

 
(0.071) (0.086) (0.091) (0.085) (0.08) (0.078) (0.098) (0.089) 

Campaign Donation -0.449 -1.742* -2.844*** -2.633*** -2.214*** -1.973*** -2.148*** -1.976*** 

 
(0.819) (1.005) (0.637) (0.635) (0.709) (0.566) (0.673) (0.552) 

CB * Unemployment 
 

0.753***  0.717***  0.641***  0.644*** 

  
(0.187)  (0.218)  (0.192)  (0.212) 

CB * Campaign 

Donation 
 

 2.637* 2.530*   -0.802 0.047 

  
 (1.471) (1.371)   (1.941) (1.866) 

         
Constant -1.688 -7.505 -13.99 -10.87 -13.92 -9.958 -13.19 -9.985 

 
(7.485) (10.22) (10.92) (10.51) (9.982) (10.57) (11.05) (10.96) 

         
Observations 94 94 94 94 70 70 70 70 

Within R2 0.351 0.198 0.132 0.152 0.125 0.160 0.122 0.160 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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To test the second hypothesis, the study employed a probit model to measure the 

influence of collective bargaining on the probability of increasing employer/employee 

contribution. The findings indicated that the probability of increasing contribution for teachers in 

unionized states was 12.8% less than for teachers in non-unionized states (Table 2.6). Pension 

solvency also showed a significant and positive correlation with the probability of pension 

reform. When the plans were unfunded, the probability of increasing pension contribution was 

3.8% higher for employees and 2.7% higher for employers in teacher pension systems. Social 

security coverage, unemployment rate, and the Republican-controlled legislature revealed the 

expected results. Plans with social security coverage were 12-13% more likely to increase 

employees’ contribution and 7.7% - 9% more likely to increase employers’ contribution. States 

with a Republication-controlled legislature were more likely to implement pension reform. The 

probability of increasing pension contribution in Republication-controlled states was 4-5% 

higher. More interestingly, states with higher unemployment rates were 2-3% more likely to 

increase employee pension contribution while the probability of increasing employer pension 

contribution was only 0.3% (Table 2.7). These findings demonstrated that when states implement 

pension reforms, they tend to shift contributions more to employees than employers. Collective 

bargaining, however, does not show significant influence on the decision of increasing employer 

or employee contribution. Political ideology, pension funded status, and state’s fiscal health 

better explain changes in pension contribution reform.  
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Table 2.6: Pension Reform - Increases in Employee Contribution 

 

 

Teacher       

[include teacher 

in state plans] 

Teacher         

[TRS only] 
Police 

State and Local 

Employees 

Collective Bargaining -0.074 -0.128* -0.017 0.005 

 
(0.047) (0.056) (0.061) (0.052) 

Unemployment 0.019* 0.018 0.030*** 0.022** 

 
(0.008) (0.009) (0.010) (0.009) 

Percentage ARC paid -0.149* -0.141 -0.393*** -0.216* 

 
(0.074) (0.077) (0.112) (0.113) 

Pension unfunded 0.038* 0.040* 0.036 0.025 

 
(0.018) (0.019) (0.037) (0.018) 

Republic control legislature 0.019 0.015 0.048* 0.055* 

 
(0.025) (0.031) (0.028) (0.029) 

Social Security Coverage 0.124** 0.136** 0.099 0.067 

 
(0.043) (0.049) (0.041) (0.044) 

Legal Protection  0.014 0.017 -0.033 -0.003 

 
(0.025) (0.028) (0.040) (0.032) 

Pseudo R2 0.08 0.0865 0.1642 0.1246 

N 588 488 178 202 

* p<0.05, ** p<0.01, *** p<0.001 
   

 

Table 2.7: Pension Reform - Increases in Employer Contribution 

 
Teacher      

 [include teachers in 
state plans 

Teacher       
[TRS only] 

Police 
State and 

Local 
Employees 

Collective Bargaining -0.041 -0.049 0.005 0.028 

 
(0.044) (0.051) (0.009) (0.033) 

Unemployment -0.003 -0.006 0.003* 0.006 

 
(0.005) (0.005) (0.003) (0.005) 
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Percentage ARC paid -0.140* -0.130* -0.050*** -0.113* 

 
(0.065) (0.060) (0.051) (0.069) 

Pension unfunded 0.027* 0.026** 0.010* 0.016 

 
(0.014) (0.014) (0.009) (0.011) 

Republic control legislature 0.006 0.01 0.011 0.019 

 
(0.019) (0.020) (0.010) (0.015) 

Social Security Coverage 0.090** 0.077* -0.003 -0.024 

 
(0.037) (0.044) (0.013) (0.055) 

Legal Protection  -0.001 0.016 -0.030** -0.049* 

 
(0.020) (0.021) (0.023) (0.027) 

Pseudo R2 0.1006 0.13 0.3384 0.1691 

N 588 488 178 202 

* p<0.05, ** p<0.01, *** p<0.001 
    

Discussion  

 This study illustrated a dynamic impact of collective bargaining on public employees by 

taking into account state political, managerial, and financial dimensions. Many studies in the 

field of public administration have suggested a positive connection between unions and 

employees’ benefits (Freeman 1986; Freeman and Valletta 1988; Kearney 2003). On the other 

hand, Munnell (2012) and Thom (2015) presented a counter-argument that unions with collective 

bargaining have little actual influence on pension generosity. This study found that there is not 

enough evidence to positively link collective bargaining and pension generosity. This conclusion 

supports both Munnell (2012) and Thom’s (2015) arguments that the pension formula is not 

positively impacted in states with high levels of unionization versus states with low levels of 

unionization; however, political affiliation, pension solvency, and legal protections for pension 

benefits have a strong influence on pension benefit generosity.  The regression analysis suggests 
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that unions have more negotiation power on the pension benefits generosity on local pension 

plans. However, at the state level, management of public pensions, legal protection, and political 

control in the states have more impact in determining pension benefits for public sectors 

employees, including teachers and police. Moreover, unions demonstrated soft negotiation power 

by acknowledging union membership on the changes of pension benefits and by asserting their 

influence on political candidates during elections.  

Notably, the interaction models shed new light on the debate of the relationship between 

unions and pension benefits. The study found that unions can have a dynamic effect on pension 

generosity under different economic circumstances. When the unemployment rate was low, there 

was no significant difference regarding pension generosity between unionized and nonunionized 

states. However, when the unemployment increased as a signal of an economic slowdown, public 

employees in unionized states maintained more generous pensions than those in non-unionized 

states.  

Additionally, the study analyzed the impact of collective bargaining and the probability 

of increasing employer/employee contribution. The results suggest that collective bargaining did 

not influence the pension reform decision to change the pension contribution. In short, the 

findings showed no significant increases regarding pension generosity in collective bargaining 

states. However, legal and political factors, state fiscal health, and pension financial discipline all 

better explain changes in pension benefit generosity. The study acknowledges that unions had a 

role in influencing pension benefits when they were first implemented, however, the effect has 

diminished when pension benefits are codified in state laws and statutes.  
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Conclusion 

Retirements benefits are a key management position and a challenge for “optimizing and 

obtaining human capital investment” in the public sector (Government Finance Officers 

Association Research 2010; Society for Human Resource Management 2012). The presence of 

unions, the declines in financial resources, and the changes in political and legal environments 

create a dynamic decision-making process that determines pension benefit generosity and 

pension reforms. This study contributes necessary knowledge for understanding the complex 

relationship between unions and state and local governments with regard to pensions while 

considering the effect of state fiscal health and economic conditions.  

This study enhanced the previous debate on unions and pension generosity in three 

elements. First, this research considered state fiscal and economic conditions. The availability of 

financial resources and fund discipline are important factors for state and local governments 

when considering pension benefits and payroll for their employees. This study found that the 

impact of unions on pension generosity varied depending on economic conditions. When the 

economy was in a slowdown, public employees in states that allow collective bargaining for their 

salaries and benefits received more generous pension benefits, and these benefits were better 

protected. Second, this study is the first to analyze the interaction of union negotiation power 

from both collective bargaining and indirect influences on elected officials. While the study did 

not find a significant relationship between collective bargaining and pension generosity, unions 

campaign contribution laws appeared consistently positive across all three groups of public 

employees. Third, this study provides implications for public sector financial performance and 

strategic human resource management under fiscal pressures. Retirement benefits are not only a 
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critical issue in government financing but also in workforce planning. Pension reforms and the 

cut-back of pension benefits are necessary steps for some states and local governments to 

maintain financial sustainability during the fiscal distress (Snell 2012; Chapman 2008). This 

study identifies the key determinants of pension benefit generosity and pension reforms 

decisions, which should be taken into account during the process of planning for changes in the 

public pension benefits packages.  

Even though this study has carefully employed different models and techniques to ensure 

the robustness of the results, the study had some limitations. The dataset did not contain enough 

observations for local firefighter and police plans to warrant separate analyses by the type of 

administrative arrangements and employee type. The future extension of the research model to 

investigate and compare the impact of collective bargaining on federal employees and nonprofit 

employees will also become important for both academic researchers and public and nonprofit 

practitioners. 

Note 

1,2 Pension benefits per capita is converted to 2013 dollar 
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CHAPTER 3 
 

DETERMINANTS OF PENSION REFORM: FISCAL HEALTH, POLITICAL  
 

CONDITIONS, AND REFORM DIFFUSION 
 
 

Abstract: Over the past decade, government fiscal stress and the rapid growth in pension 

unfunded liabilities have triggered a wave of benefit-reducing retirement system reforms. While 

previous studies have shown that political and financial conditions are the primary driving 

factors of pension reform, other studies have found some evidence of the dispersion of reforms 

among nations/states. Using pension reform data in 50 states, I apply a logistic regression model 

to explore determinants of reform enactment and to examine whether states learn from one 

another in reform adoption. This study finds that state economic condition, pension plan finance, 

and policy diffusion all influence pension reform implementation. The results are notable for 

their fiscal implications because reforming public retirements will continue to be a critical fiscal 

and labor management issue among state governments, public employees, and taxpayers.  

Introduction 

Pension reforms have been adopted by states as a fiscal policy solution in response to the 

growth of unfunded pension liabilities, which are the most prominent and fastest growing future 

debt facing state government since 2003 (Pew Charitable Trusts (PCT), 2018). This is a 

challenge for long-term solvency and financial sustainability of the state governments (Brown, 

Clark, and Rauh, 2011; Munnell et al., 2013; Novy-Marx, Rauh, and Mitchell, 2011). The high 

level of unfunded liabilities will require states to commit more resources to the pension trust 

funds in the future, leading to crowding out funding for other public programs (Bifulco et al. 
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2012; Chapman 2008; Coggburn and Kearney 2010; Stalebrink 2014; Rauh 2018). In addition, a 

high level of pension debt can damage state’s credit scores, raise borrowing costs, and ultimately 

make states more vulnerable to fiscal shocks (Martell, Kioko, and Moldogaziev 2013). In terms 

of labor-management standpoints, pension benefit retrenchment might affect the attractiveness of 

public sector employment and increase public sector turnover (Lewis and Stoycheva 2016; 

Koedel, Podgursky, and Shi 2013). 

 Despite the resistance of political and interest groups against pension benefit reducing 

reforms (Munnell and Quinby 2012; Hoang and Goodman 2018), many states still have many 

successes in passing pension reforms. Even though there is a great deal of research focusing on 

pension funding, pension structure, and investment strategy (see more Chen, Kriz, and Ebdon 

2015; Munnell, Aubry, and Quinby 2011; Schneider and Damanpour 2001), our understanding 

of pension reforms remains limited. There are only a handful of studies indicating the influence 

of legal and political factors (Brown 2014; Thom 2013; Wang and Peng 2018), pension 

contribution volatility (St. Clair and Martinez-Guzman, 2017), and reform contagion effect 

among states (Thom 2015). Further understanding of the differences in a state’s adoption of 

pension reforms contributes to the theoretical discussion of state fiscal decisions.  

This study aims to answer two questions: (1) What are the driving factors of pension 

reforms? and (2) Do neighboring states and ideologically similar states pursue the same types of 

reforms? Controlling for the difference in institutional constraints and accounting practices, the 

study shows that a unified Republican state is more likely to enact pension reforms than a unified 

Democrat-controlled state or a state with a divided government. Additionally, pension financial 

discipline and the state’s economic growth negatively impact the likelihood of reform adoption 
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while geographic proximity and ideological similarity increase the diffusion effect of pension 

reforms among states.  

The next section provides background on the U.S. public pension system and is followed 

by a review of research on state policy innovation and current literature of pension reforms 

determinants. The following sections describe different pension reforms types and the 

development of the hypotheses. In Data and Methods, I describe the dataset and specify the 

empirical model. In Results, the findings and robustness checks are presented. The final section 

discusses the findings and suggests some directions for future research.  

 
Background 

There are three main types of contributions to pension plans: contributions from 

employers, contributions from employees, and investment returns on pension assets. State’s 

pension contributions are the second largest source of pension plan funding, after investment 

returns (Gorina 2018; Wang and Peng 2016). Unlike Other Post-Employment Benefits (OPEB) 

that the state can reduce their liabilities by choosing not to provide those benefits, pension 

benefits are difficult to cut. Pension benefits are contractual agreements between states and their 

employees, and these benefits are protected by laws or in some states by the state constitution. 

While many governments offer generous pension benefit packages to their employees, 

they often fail to meet the annual required contribution (Novy-Marx and Rauh 2009, Munnell 

2012). Because pension contributions are made from the government’s operating budget, they 

directly competed with other government’s expenditures. However, because pension payments 

are a deferred retirement benefit, states tend to delay their pension contributions to prioritize 

current operational needs, especially when they find themselves under fiscal stress (Bifulco et al. 
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2012; Giertz and Papke 2007; Peng 2004). When the stock market is on the rise, investment 

returns significantly increase pension assets and funding ratios. However, in the bear market, an 

investment loss can cause a dramatic decline in pension assets and prompt the need for states to 

raise their contribution substantially to fully fund the pension system. The situation worsens in 

the wake of a decline in the financial market as this often goes hand in hand with an economic 

downturn, which causes declines in property value and tax collection and increases in public 

welfare expenditures (Gordon, 2012). Under this circumstance, the government’s failure of 

putting aside adequate funding to fulfill their pension contributions, accompanied by low 

investment returns, leaves many states’ pension systems underfunded.  

In 2016, state-run retirement systems had a cumulative $1.4 trillion shortfall between the 

pension liabilities and assets (PCT, 2018). As many financial economist analysts and researchers 

have suggested that unfunded public retirement systems are more severe and chronic than 

government data suggests, depending on the underlying accounting assumptions. Actuarial 

assumptions, asset smoothing, and discount rates are criticized for hiding the actual shortfall 

between pension accumulated assets and accrual liabilities (Chen and Matkin, 2017; Rauh, 2017, 

Weinberg and Norcross, 2017). In 2017, according to Moody’s Investor Service (2018), public 

pensions were underfunded by $4.4 trillion. Under these circumstances, pension benefit 

retrenchment has been pushed by support groups as an effective and necessary solution to slow 

down pension debt. On the other hand,  pension reforms in some states have been challenged in 

courts by unions and groups of public employees for violating contractual rights (Monahan 

2013). Despite ongoing conflicts between pension reform supporters and opponents, different 

types of pension benefit restructuring and financing have been adopted in every state, except 
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Idaho, as a result of the economic recession of 2007-2009 (NASRA 2019; Brainard and Brown 

2018). 

 
Policy Innovation 

 An individual state decision to adopt a new policy have been the focus of academic 

research for decades (Berry and Berry 1990; Volden 2006; Sapat 2004; Walker 1969; Zhao 

2005). The current literature of state policy innovation reveals two main pressures for new policy 

adoption. The internal determinant models claim that primary factors leading to the state policy 

adoptions stem from internal conditions. Other studies find that external pressures lead to state 

decisions to enact a new policy. While political, institutional, and economic elements have been 

often used to capture the internal pressures driving policy outcomes (Fatás and Mihov, 2003; 

Lowry, Alt, and Ferree, 1998; Poterba and Rueben, 1999), policy diffusion is one of the external 

factors that has been identified as having particular influence on the enactment of state policies 

(Berry and Berry 1990; Gilardi 2010; Volden 2006).  

Internal pressures. The internal models of state policy innovation assume that the state’s 

decision of adopting a new policy depends on the state’s internal needs and characteristics 

governing the process. The severity of the issues has been proven as is a critical stimulus for a 

new policy adoption (Walker 1969; Gray 1973; Sapat 2004). In the case of fiscal policy, the 

pressure to meet a balanced budget requirement while facing budget shortfalls forces many states 

into fiscal austerity and retrenchment. Since the post-2001 recession, states have been more 

likely to rely on expenditure cuts as a policy choice in response to revenue shortfalls, while tax 

increases have become less common due to the political and legal challenges involved in raising 

taxes (Maag and Merriman 2007; Scorsone and Plerhoples 2010; Johnson 2012). During 2009-
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2011, approximately 40 states adopted cutback strategies with education funding and personnel 

compensation experiencing the deepest budget cuts (Gordon 2012; Johnson, Collins, and 

Singham 2010). In addition, political and institutional factors play an important role in opening a 

“policy window” for states to enact spending cuts and new initiatives (Kingdon 1995). 

According to Levine, Rubin, and Wolohojian (1981), the three main factors that lead to reform 

decisions during the government retrenchment are (1) decreases in resources, (2) formal 

authority, and (3) interest groups. Shrinking resources force politicians to decide where to cut 

back, and they typically face resistance from the groups who might see their benefits impacted. 

More often, the cutback and reform decisions are only made when state policymakers face 

resource constraints in raising taxes or levying larger deficits or when financial severity and 

fiscal stresses increase (Hendrick and Garand 1991, Rubin and Willoughby 2009; Dougherty and 

Klase 2009). 

External pressures. Policy diffusion is often used to measure the external pressure for 

new policy adoption. This concept is built on the assumption that states are interested in heuristic 

experiences to estimate the costs and benefits of policy innovation and to learn from each other, 

particularly from other states with similar conditions (Rogers 1983; Weyland 2005). Walker 

(1969) argued that states seek decision-making shortcuts to deal with complex issues and to 

reduce uncertainty in the policy formulation. Geographic proximity has long been considered an 

important driver of the diffusion process because neighboring states are more likely to have 

similar regional and demographic characteristics with the state that are considering new policy 

(Walker 1969; Mintrom and Vergari 1996; Mintrom 1997). The national interaction model 

suggests that the communication between officials in adopter and nonadopter states enhances the 
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policy diffusion process; thus, the probability of a state’s new policy adoption will increase as 

the communication among officials in adopter and nonadopter states increases (Berry 1994; 

Balla 2001, Gray1973; Hill and Klarner 2002). Ideological similarity has also been proved to 

induce policy emulation by increasing policy viability and reducing the uncertainty in political 

reactions (Grossback and Nicholson-Crotty 2004; Volden, Ting, and Carpenter 2008).  

Social learning theory, which posits that nearby states are more likely to emulate new 

policy adoption from their alike neighbors (Boehmke and Witmer 2004), is often applied in 

political science and policy research to explain the learning process among adopter and 

nonadopter states. In contrast, fiscal diffusion policy studies emphasize economic competition 

theory, and policy emulation is a response to interstate pressures among jurisdictions in attracting 

tax revenues and economic activities (Boehmke and Witmer 2004; Berry and Baybeck 2005). 

Tiebout’s theory of fiscal competition predicts that individuals tend to pick the community to 

satisfy their preference for public goods (Tiebout 1956). Fiscal spillover effect models reaffirm 

this consumer-voter model by emphasizing that tax base tends to settle in a jurisdiction with the 

lower tax rate so the government has to alter its policy to attract citizens and to compete for their 

tax resources (Conway and Rork 2012; Bürge and Piper 2012). The yardstick competition model,  

however, provides an alternative explanation for the fiscal policy diffusion. This model is based 

on the assumption that voters do not have symmetric information of public sector’s operation, so 

they are likely to compare the state’s fiscal choices with their neighboring states (Hall and Ross 

2010; Afonso 2018; Besley and Case 1995).   

Overall, the literature of state policy innovation and fiscal stress has shown that the 

severity of budget shortfalls often triggers a state government’s action to adopt cutback strategies 
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in response to economic and fiscal shocks. At the same time, the government often relies on 

information from its peers, at both regional and national levels, to navigate the implementation 

conditions, to estimate the outcomes, and to minimize uncertainty.  

State Policy Innovation and the Adoption of Pension Reforms  

 Enacting pension reforms has become a front-burner policy and financial management 

for state governments, who that administered approximately $3.8 trillion in assets and provided 

benefits for nearly 19 million current and former state and local employees (PCT 2018). The 

rapid growth of pension costs has become a focus for budget cutback strategies. Research shows 

that increases in pension costs (including high ratios of average benefit over average salary and 

unfunded liabilities over payroll as well as the volatility of pension annual required contribution) 

can increase the probability of pension reform adoption (Munnell, Aubry, and Cafarelli 2014; 

St.Clair and Martinez-Guzman 2017). By analyzing pension funded ratio and investment return 

between 2001 and 2009, Wang and Peng (2016) propose to increase contribution for both the 

states and their employees as well as to limit the use of cost-of-living-adjustments (COLA) to 

recover pension funding levels. In addition, Chen (2016) has found evidence that fiscal severity 

impacts how state governments adopt different types of pension reforms. Facing short-term fiscal 

stress, states appear more likely to increase employee contributions and adjust the amortization 

period. Pension benefit cuts and increases in employer contributions are only adopted when 

short-term fiscal stress turns into a long-term issue (Chen 2016).  

Besides, political and legal environment, as well as the resistance from unions can 

influence the reform decisions of states. Democrat-controlled states are less likely to adopt 

pension reforms than Republican-controlled states largely because Democrats are more likely to 
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receive the support from unions who strongly oppose benefit cuts to employees (Thom 2015; 

St.Clair and Martinez-Guzman 2017). However, more recently, by testing the effect of party-

controlled legislatures on pension generosity, Anzia and Moe (2017) claim that pension benefits 

are more likely to be a partisan issue with a relatively small difference among Democrats and 

Republicans in the economic expansion while becoming more politically polarized during the 

government retrenchment. In addition, legal protections for public pension benefits and the 

intensity of unionized membership have restrained many states from adopting pension reforms 

(Brown 2014; Munnell and Quinby 2012). More recently, Wang and Peng (2018) find that 

political appointees are more likely to reduce pension discount rate as the investment returns are 

low. This decision leads to higher state’s pension contributions and puts more financial burden 

on the state’s budget in short-term while bolstering long-term pension funding.  

Policy diffusion also influences pension reform adoption. The contagious effects of 

reform adopters have been found among neighboring states and policy inertia of pension 

reforms. Thom (2015) demonstrates that the probability of a state adopting pension reform 

increases as the number of neighboring states that become adopters increases. The pension 

reform diffusion effect has been found not only among domestic states but also in the 

international context. Chile’s model of privatizing pension systems has been spread out among 

other countries in Latin America. Using the policy diffusion models, Weyland (2005) proves that 

representativeness heuristics guide policymaker’s evaluation of the consequences as well as an 

obstacle of pension reform and their decision of adopting pension reforms. In contrast, many 

scholars are more pessimistic about the diffusion effect of pension reforms. Robare, Schuette, 
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and Johnson (2015) point out that the differences in political and legal context make it more 

difficult for states to emulate other states’ pension reform policies.  

In sum, even though pension reforms have been used by states as an important fiscal 

policy and a cutback solution to stabilize pension funding and states’ overall fiscal health, our 

understanding of the determinants of pension reforms is rather limited. Most of the research 

focuses on endogenous elements such as pension funding as well as the state economic and 

political conditions. This study contributes to the literature by reexamining internal driving 

factors of pension reforms while exploring influences of regional and national diffusion effects 

on pension reform adoption, as well as taking into account geographic and ideological cues of 

this policy process. 

  
Pension Reform Types 

Under economic pressures and fiscal austerity, many states have scaled back their 

financial promises to the members of their defined benefit pension plans. Pension reforms are 

categorized into four main groups based on their effect on pension financing: (1) direct benefit-

reducing reform; (2) pension financial responsibility transfer; (3) tighten benefits eligibility; and 

(4) increases in employer contribution. The first three categories of pension reforms decrease 

pension liability while the fourth category increases pension asset. In 2007, states began to adopt 

pension reforms. This continued with an increase during 2009-2013 and reached a peak in 2011. 

The details of pension reforms that took place in the states over 2002-2015 are summarized in 

Table 3.1, and the categories of reform are described below. 
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2 Pension reform is coded as one (1) in the year when a state adopt pension reform and zero (0) in the year when there is of no reform or no changes to pension 
systems in compared with the previous year.  

Table 3.1: Frequency of pension reform types by year2 
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Any reform States entering any reform regime 0 0 0 1 0 6 4 6 13 13 3 2 0 1 49 

Direct benefit-

reducing reform 

Reduction of benefits 0 0 0 0 0 0 3 6 6 6 4 1 0 0 27 

Reduction of COLA 0 0 0 0 0 0 2 3 7 11 3 4 0 0 29 

Pension financial 

responsibility 

transfer reforms 

Introduction of a non-defined 

benefit plan 
0 0 0 1 1 2 1 1 2 4 4 2 1 1 20 

Increase in employee contribution 0 0 0 0 0 2 2 1 9 11 3 1 1 0 30 

Tighter full 

retirement 

benefits reforms 

Increase in retirement age 0 0 0 0 0 2 0 3 3 6 3 1 0 1 19 

Increase in service years or the 

age & year retirement rule 
0 0 0 0 0 3 3 3 6 10 4 0 0 0 29 

Increase in final years of service 0 0 0 0 0 2 1 3 6 6 5 5 0 0 28 

Increase in vesting requirement 0 0 0 0 0 1 1 2 4 8 1 1 0 0 18 

Increase in 

pension asset 

Increase in employer 

contributions 
0 0 0 0 0 1 1 1 2 4 1 3 0 0 13 
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Direct benefit-reducing reforms. Cuts in pension benefits and decreases in cost-of-living 

adjustments (COLAs) are direct cutback measures that states adopt to reduce pension liabilities. 

Even though these types of reforms can provide immediate savings to pension funds, they are 

harder to implement. Legal constraints and constitutional protection of public pension benefits 

make it difficult, even impossible, to adopt direct cuts on pension benefits (Munnell and Quinby 

2011).  

Pension financial responsibility transfer reforms. Increases in employee contribution and 

the introduction of non-defined benefit (DB) plans offer savings to the retirement system by 

transferring the financial responsibility from employers to employees. An increase in employee 

contribution requires higher contributions from employees to fill the pension funding gap. The 

introduction of non-DB plans shifts the risk and burden of financing pension systems from 

employers to employees, thus relieving states of the obligation to accumulate assets required for 

defined-benefit plans.  

Tighter full retirement eligibility rules reforms. This category includes changes in 

pension formula, including an increase in retirement age, years of service or service rule, the 

average salary calculation and vesting requirements – the length of service that an employee 

must accrue before qualifying for the benefits. These types of reforms do not directly decrease 

the amount employees are eligible to receive but instead delay the timing when employees are 

eligible to collect their retirement benefits. 

Increase pension asset – increase in employer contribution. This type of pension reforms 

increases the financial responsibility of states to the pension funds. Though increases in 

employer contribution could help raise pension asset that could be used for compensating for 



59 

pension investment loss during the economic downturn, it puts more fiscal pressure on states to 

balance raising pension contributions with other operational spendings.  

In sum, the benefit-reducing or financial transferring reforms are more explicit and 

visible to employees because these reforms directly decrease pension benefits to employees or 

ask employees to contribute more from their paychecks to pension funds. On the other hand, the 

tightening full retirement eligibility reforms are more implicit in nature of pension redesign since 

these reforms indirectly affect pension benefits through changing the benefit calculating formula.  

Since people tend to be loss-averse in the sense that these visible benefits cuts loom larger and 

become more annoying to employees to accept than implicit change, passing explicit reforms 

such as reducing pension benefits or transferring pension financial responsibilities to employees, 

has higher political risks and uncertainty than tightening full retirement edibility rules. Besides, 

states also have to face the resistance of public-sector unions who have strong incentives to use 

their political influence and lobbying power to promote more generous pension benefits while 

opposing benefit cuts (Hoang and Goodman 2018; Chen 2016).  

 
Hypotheses  

 Using the policy innovation framework, this study examines both a state’s internal factors 

including the financial status of pension systems, the state’s fiscal health, and the political 

conditions, as well as external factors of reform diffusion including geographic proximity and 

ideological similarity to explore the determinants for a state’s pension reforms.  

Pension financial conditions. Unfunded pension liabilities are the financial gap between 

pension assets and liabilities. Some states have been fiscally responsible and fully paid their 

annual required contribution to keep their pensions fiscally healthy. However, some states have 
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failed to set aside enough funds to fulfill their pension promises. Under fiscal stress, states tend 

to borrow from pension trust funds to meet other operational spending obligations or they change 

actuarial assumptions to legitimize reductions in their annual required contribution and lower 

their debt to the pension fund (Bifulco et al. 2012; Giertz and Papke 2007; Gorina 2018; Peng 

2009; Chen 2016; Schneider and Damanpour 2001). Though these solutions temporarily balance 

the budgets, they can lead to higher pension unfunded liabilities unless the incomes from 

investment returns can fill the resulting funding gap. While a lack of financial discipline can 

increase the potential risk of pension plans becoming unfunded, subsequent losses in investments 

return increase financial pressures on pension plan sponsors. This circumstance increases the 

need for pension reforms to reduce the risk that states will be unable to meet their pension 

obligations. Based on this assumption, I test the hypothesis below.  

H1: A decline in the financial condition of state pension plans will increase the odds of 

a pension reform.  

State fiscal health. When state revenues fall short of expenditures, governments often 

tighten their expenditures first. As budget severity increases, the state responds by adopting 

budget cutback packages in larger scope. Because pension costs are continually increasing, they 

are more likely to be a target for cutbacks. Nevertheless, reforming the pension system or 

reducing pension benefits is a hard choice for state governments (Bifulco et al., 2012). States 

tend to delay creating reform options when they have other financial resources to support the 

pension systems. In addition, increased revenues from economic growth and rainy day funds 

ease states from financial shortfalls and generate more fiscal capacity for closing pension 
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funding gaps (Sobel and Holcombe 1996; Joyce 2001). Based on these expectations, I formulate 

the hypothesis as follows: 

H2: A decline in state fiscal health will increase the odds of a pension reform. 

Political conditions. Previous research has shown that the political ideology of state 

legislatures can affect the likelihood of pension reforms (Brown, 2014; St.Clair, 2013; Thom, 

2013). Republican politicians who have a relatively higher priority to balance the budget with 

lower tax rates might have a higher preference for pension reforms, whereas Democrats, with 

unions as a strong support base, tend to be less likely to initiate pension reform. However, the 

relationship between political parties and fiscal policy not only depends on which party controls 

the upper and lower chambers but also on the interaction between the executive and legislative 

branches.  Under budget deficit situations, unified state governments, in which both the 

governorship and legislative bodies are controlled by the same party, are quicker to react to 

unexpected deficit shocks than a divided or split government (where control of governmental 

institution is split between two parties) (Poterba 1994; Lowry and State 1994). Based on these 

expectations, two hypotheses are formed as follows: 

H3a: A state with a unified government will be more likely to adopt a pension reform 

than a state with a divided government. 

H3b: A Republican state with a unified government will be more likely to adopt a 

pension reform than a Democratic state with a unified government. 

Reform diffusion. Social learning model shows that policymakers observe the adoption of 

a new policy from their neighboring states as an experiment for their home state (Stream 1999; 

Case et al. 1993; Bowman 2004). Not only does short geographic proximity among neighboring 
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states reduce the cost of information transmission and communication, states also often share 

similar demographic patterns and economic bases, which can promote the policy learning and 

emulation process. On the other hand, economic competition model demonstrates policy 

emulation as a response of jurisdiction competing over a movable tax base and economic 

activities (Hall and Ross 2010; Berry and Baybeck 2005). Since unfunded pension liabilities 

raise legitimate concerns for taxpayers (future tax increases, decreases in public services, state 

financial solvency) (Kelley 2014), the information of successful pension reforms in neighboring 

states can motivate citizens to demand similar reform actions from their home states.  

However, the geographic distance falls short in capturing other states’ political and 

ideological similarities, which have been considered as a determinant of diffusion process 

(Grossback and Nicholson-crotty 2004; Graham, Shipan, and Volden 2012). Using decision-

theoretic and game-theoretic models, Volden, Ting, and Carpenter (2008) have shown that 

ideologically similar states often have the same preference over policy actions. Moreover, the 

policy outcomes from the previous adopters with similar political environments demonstrate 

political viability that a policy is ideologically compatible within the states and conveys an 

electoral preference of the new policy (Seljan and Weller 2011; Boehmke 2005; Grossback and 

Nicholson-Crotty 2004). Pension benefit retrenchment is still a politically divided topic, so 

replicating the reform success from states that have a similar partisan composition in the 

legislatures and governorship, helps minimize the political uncertainty of adopting the policy 

changes. Based on this assumption, I formulate two hypotheses:  

H4a: The higher the number of reformers among neighbor states, the higher the odds 

of a pension reform. 
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H4b: The higher the number of reforms among ideological similarity states, the higher 

the odds of a pension reform. 

Data 
The analysis relies on a 2002-2015 panel of state-level data from the National Council of 

State Legislatures (NCSL), Pew Charitable Trusts (PCT), the Bureau of Economic Analysis 

(BEA), and the U.S. Census Bureau’s Annual Survey of State Finances as well as pension plan-

level data aggregated to the state level from the Boston College Public Pension Plan Database 

(PPD). Pooling together variables from multiple sources and excluding observations with 

incomplete information provides a panel of 686 state-year observations. Data sources for all 

variables are presented along with the variable descriptive statistics. Among these data sources, 

pension reform data are unique and particularly noteworthy. Pension reform variables are based 

on retirement legislation reports from the National Council of State Legislatures (NCSL) for all 

states from 2002 to 2015. The reports summarize all retirement system reform bills passed by a 

state legislature in a given year and provide specifics on the type of implemented changes. 

Pension reforms are manually coded as binary variables.  

Method and Model 

The study uses the multivariate logistic regression model to explore the impact of the 

state’s fiscal, economic, and political conditions as well as the policy diffusion on pension 

reform adoption.  

𝑃 (𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑟𝑒𝑓𝑜𝑟𝑚 ) = 𝛽 + 𝛽  𝑝𝑒𝑛𝑠𝑖𝑜𝑛 𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 +   𝛽  𝑠𝑡𝑎𝑡𝑒 𝑓𝑖𝑠𝑐𝑎𝑙  ℎ𝑒𝑎𝑙𝑡ℎ   

+ 𝛽  𝑠𝑡𝑎𝑡𝑒 𝑝𝑜𝑙𝑖𝑡𝑖𝑐𝑎𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 +  𝛽  𝑟𝑒𝑓𝑜𝑟𝑚 𝑑𝑖𝑓𝑓𝑢𝑠𝑖𝑜𝑛  +  𝑃 + 𝐼 + 𝑆 + 𝑌 + 𝜀  
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  The dependent variable is the probability that a state (s) adopts pension reforms in year 

(t). Pension reforms are coded as dummy variables: 1 – in the year that state decides to adopt 

pension reform and 0 – in the year that there are no changes to the current pension benefit 

structure. Even though coding pension reform variables at the state level is a limitation since 

most of the reforms happen at the plan level, it is still suitable for the purpose of this study to 

explore the internal and external factors that prompt states into pension reform decisions.  

Vectors P and I include control variables that measure pension accounting practices (P) and 

institutional constraints (I). State fixed effects (S) and year fixed effects (Y) capture time-

invariant state and state-invariant year characteristics that may affect a state’s ability to 

implement pension reforms. I used state-year averages to calculate pension financial conditions 

and accounting practices measurements. First, the effects of internal and external factors of 

pension reforms are estimated with the model of general reforms that include all reform types. 

Next, separate models are run for single reform types to understand the dynamics driving 

elements of each reform.  

 Internal factors.  

 Pension financial conditions. The growth of pension assets and liabilities determines 

the financial sustainability of a pension fund. Establishing and maintaining the high level of 

assets in relative liabilities ensures the solvency of pension funds to pay retirement benefits in 

full when due (Munnell 2012; Peng and Wang 2015; Thom and Randazzo 2015). Making full 

annual required contribution (ARC) payments to pension funds could help the state to cover the 

benefits accruals for the current year (Munnell, Aubry, and Quinby 2011). Failing to make ARC 

payments reduces the pension assets and increases financial pressures for states to contribute 
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more to the pension system in the subsequent years. In this study, I use state-year averages of 

pension funded ratio – a ratio of assets to liabilities, and the percentage of ARC paid, to 

measure the financial competence of a pension fund to offset the growing pension liabilities.  

 State fiscal health. At the state level, some scholars focus on the relationship between 

revenues and expenditure such as year-end balance over total expenditure (Gold 1992), slower 

revenue growth, and increases in spending demands (Poterba 1994; Stansel and Mitchell 2008), 

while other scholars emphasize budget stabilization funds as additional resources to minimize 

the degrees of fiscal stress (Sobel and Holcombe 1996; Joyce 2001). In this study, I include 

gross state product (GSP) as well as states’ operating balance – a ratio of total revenues to total 

expenditures – as an indicator of each state’s ability to raise revenues and budget conditions. 

BSFs is added to measure the states’ ability to weather fiscal shocks and revenue shortages 

(Mcnichol and Boadi 2011; Maag and Merriman 2007; St.Clair 2013; Marlowe 2011).  

 State political conditions. Using the original data on the partisan composition of the 

state legislatures, both senate and house representatives, and governor position, published by 

NCSL, I created a binary variable for a unified Republican government in which Republicans 

control both the chambers and the governor position, a unified Democrat government in which 

Democrats control both the chambers and the governor position, and a divided government 

where the legislatures and the governorships are divided among two parties.  

 External factors.  

 Geographic proximity. Similar to previous policy diffusion, I applied state borderline to 

evaluate the geographic distance between states. States that share the borderline are assumed to 

have the shortest distance and are called neighboring states. Based on the pension reforms data 



66 

from NCSL for the types and timing of reform in each state, I calculated the yearly cumulative 

percentage of neighboring states that enacted a pension reform before a certain year when a 

home state decided to adopt the same reform type.  

 Ideological similarity. Though neighboring state variables are able to capture the 

geographic and likely economic similarity among states, they fail to estimate institutional and 

socialization factors that determine the diffusion process (Graham, Shipan, and Volden 2012). 

For instance, even though California has a common border with Arizona, it might be closer to 

New York than to Arizona in terms of the political climate and policy adoption environment. 

Since ideological information plays an important role in helping the state to determine how its 

electorate will react to a new policy, Grossback and Nicholson-Crotty (2004) demonstrate that 

ideology – liberal/conservative – is part of the policy enactment information that the state looks 

to other governments for. Volden, Ting, and Carpenter (2008) generalize the idea of ideology to 

characterize states similarity to one another on one dimension of policy implementation or 

preference. Since pension reforms have been viewed as a divided policy between Republican 

state – a more fiscal conservative state prioritizing low tax and low government spending, and 

Democrat state – a more liberal state in favor of unions and generous pension benefits, I chose 

to create the political environment as a focus of ideological similarity measurement. This 

variable is calculated as the cumulative number of reform-enacting states with similar political 

conditions, either a unified Republican, a unified Democrat, or a divided government. Different 

from neighboring state variable representing regional diffusion effect of pension reform, the 

ideological variable is counted nationwide and is the same for all states with the same political 

environment for every year.  
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 Control variables.  

 The models control for pension plan accounting practices that may impact the plan’s 

financial conditions and the state’s institutional characteristics that may limit the state’s ability to 

implement pension reform. The model takes into account different characteristics that affect the 

assets and liabilities of pension systems. Specifically, I control for the state-year average of the 

amortization period, the actuarial cost method, the discount rate, and social security coverage; a 

logarithm of pension membership is included to control for the size of the state pension plans. 

The models include two institutional constraint indicators that are union, calculated as the 

percentage of unionized public employees within the state and the level of constitutional 

protection for public pension benefits (3- highest level of benefit protection for both current and 

future employees and 0 – no benefit protection). 

Results 

Descriptive Statistics. Descriptive statistics are presented in Table 3.2. Over the 

observation period, 7 percent of states-year observations (or 493 states, 0.07*686 = 49) adopted 

the pension reforms. An increase in the employee contribution is the most common type of 

reform. The percent of the state-year observations that increase employee contributions is 4.4 

percent. Approximately 4.1 to 4.2 percent of the sample enact reduction of benefit, reduction of 

COLA, increase in services, tighten the age and year retirement rules, and increase in final years 

to calculate pension benefits. Approximately 2.9 percent of the sample introduces non-DB plans4 

                                                           
3 Only Idaho did not adopt any pension reform between 2002-2015.  
4 Except Alaska which transfer the state’s pension plan to defined contribution plan in 2005, 19 other states 
introduce hybrid plans including both DB and DC component.  
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and increase the retirement age. Increase employer contribution has the lowest frequency; only 

1.9 percent of the sample increases employer contribution.  

Table 3.2: Descriptive statistics and data sources 

  Mean St dev Min Max Data Source 

Dependent variables           
   Any reform 0.071 - 0 1 NCSL 

Reduction in pension benefits 0.041 - 0 1 NCSL 
Reduction in COLA 0.042 - 0 1 NCSL 
Introduction of DC plans 0.029 - 0 1 NCSL 

Increase in employees' contribution 0.044 - 0 1 NCSL 

Increase in retirement age 0.029 - 0 1 NCSL 
Increase in service rules 0.041 - 0 1 NCSL 
Increase in final year 0.042 - 0 1 NCSL 

    Increase in vesting requirement 0.026 - 0 1 NCSL 
Increase in employer contribution 0.019 - 0 1 NCSL 

Pension financial conditions*          

Pension funded ratio (%) 80.72 15.01 45.63 161.43 PPD 

Percentage ARC paid (%) 93.51 24.72 3.24 379.68 PPD 

State economic and fiscal health      

Budget stabilization fund (BSFs)/total 
expenditures (%) 

7.20 21.93 -7.00 238.18 PCT 

Operating ratio (%)** 3.98 16.90 -76.10 61.27 Census 

GSP per capita (real $1,000s, 2009 as 
base) 

46.73 12.98 21.05 91.75 BEA 

State party controlled***      

Unified Republican  0.31 - 0 1 NCSL 
Unified Democrat 0.23 - 0 1 NCSL 
Divided Government 0.46 - 0 1 NCSL 

Neighbor states (%)          

   Any reform 9.79 23.70 0 100 NCSL 

Reduction in pension benefits 2.86 10.72 0 80 NCSL 

Reduction in COLA 3.17 11.31 0 80 NCSL 

Introduction of DC plans 0.99 5.06 0 40 NCSL 
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Increase in employees' contribution 4.04 13.74 0 50 NCSL 

Increase in retirement age 1.06 7.39 0 100 NCSL 

Increase in service rules 3.85 13.27 0 100 NCSL 

Increase in final year 3.04 11.74 0 80 NCSL 

Increase in vesting requirement 0.83 5.20 0 50 NCSL 

Increase in employer contribution 0.66 4.64 0 50 NCSL 

Ideological similarity          

 Any reform 7.61 7.28 0 19 NCSL 

Reduction in pension benefits 3.85 4.04 0 11 NCSL 

Reduction in COLA 4.02 4.82 0 13 NCSL 

Introduction of DC plans 2.93 3.67 0 12 NCSL 

Increase in employees' contribution 4.31 4.47 0 12 NCSL 

Increase in retirement age 2.76 2.97 0 9 NCSL 

Increase in service rules 4.25 4.27 0 11 NCSL 

Increase in final year 3.74 4.03 0 11 NCSL 

Increase in vesting requirement 2.47 2.61 0 7 NCSL 

Increase in employer contribution 1.82 2.24 0 6 NCSL 

Institutional constraints      

Public sector unions (%) 27.17 19.34 1.18 71.48 CPS 
Legal protection on pension benefits 2.01 0.95 0 3 CRR 

Pension Accounting Standard          

    Discount rate (%) 7.83 0.34 6.75 9 PPD 

     Amortization Period 26.12 7.57 0.00 66 PPD 

Accounting method 1.38 0.80 1 4 PPD 
Social Security Coverage 0.83 - 0 1 PPD 

    Total pension membership (log) 11.86 1.16 8.82 14.31 PPD 
Note: n = 686. Data sources: LEHD - Longitudinal Employer-Household Dynamics; NCSL - National Council of 
State Legislatures, PCT-Pew Charitable Trusts; BEA - the Bureau of Economic Analysis; Census - U.S. Census 
Bureau Annual Survey of State Finances, CPS - Current Population Survey, PPD -  Boston College Public Pension 
Plan Database, CRR – Boston College Center for Retirement Research 
* funded ratio -  The state of Washington had the funded ratio of 161% and the active to beneficiary ratio of 50 after 
rolling out new retirement plans in 2002. The values for this variable went down in subsequent years. *Annual 
required contribution paid of a state in a certain year is higher than 100% due to the large gain in investment returns 
on pension asset.  
** - Wide ranges for the operating ratio reflect revenue declines due to the recession and sharp revenue increases for 
some states due to oil and gas price hikes in the late 2000s.  
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The average of the pension funded ratio is 80.72 percent with a low of 45.66 percent and 

a high of 161.42 percent. Overall, average 93.51 percent of annual required contribution is paid 

with a low of 3.24 percent and a high of 379.68 percent5. The average operating balance and 

average general fund reserves and BSFs as the share of total expenditures are 3.98 percent and 

7.20 percent, respectively. Approximately 31 percent of the state-year observations is unified-

Republican, 23 percent is unified-Democrat, and 46 percent is divided government. In terms of 

policy diffusion indicators, on average 9.79 percent of neighboring states had adopted pension 

reforms before a state decided to enact pension reform with a high of 100 percent, which means 

that a state adopted pension reforms after all neighboring states had successfully enacted pension 

reforms, and with a low of 0 percent, which means that the adopter state is the first one in the 

region to implement pension reforms. On average, about 7 states with similar ideology 

successfully pass reform bills before a state emulate pension reforms.  

Multivariate logistic regression results. Table 3.3 presents the main conditional logit 

regression results of the states’ pension reforms with state and year fixed effects. The table 

consists of the models for internal factors only and models for internal and external factors. The 

Akaike information criterion (AIC) and Bayesian information criterion (BIC) are used to justify 

the fitness of the logistic regression models. The AIC and BIC are consistently smaller for all 

models that include both internal and external factors. It is a signal that these types of model 

have a smaller distance between unknown true maximum likelihood and fitted the maximum 

likelihood functions. Thus, the models with both internal factors and policy diffusion are 

                                                           
5 The paid annual required contribution in some state-year observation is higher than 100% due to large investment 
returns on pension asset. The maximum value shows the ARC paid in Alaska in 2015. Since Alaska offers DC plan, 
the annual required contribution migh be lower than other DB plans state, thus percentage of ARC paid could be 
higher.  
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considered to better predict the likelihood of pension reform adoption. The signs of coefficients 

in internal models are consistent with coefficients in models with policy diffusion factors. This 

section will focus on interpreting the models with internal and external factors.    

First, pension funding discipline reduces the likelihood of adopting a pension reform. A 

one percent increase in the annual required contribution decreases the odds of a state adopted 

pension by 6.1 percent (  = 1 − 𝑒( . ) = 0.061). States with better financial discipline are 

less likely to adopt pension benefits-reducing reforms or tighten full retirement eligibility rules.  

A 1 percent increase in annual required contribution paid decreases the odds of enacting the 

reduction in pension benefits by 13.5 percent (  = 1 − 𝑒( . ) = 0.135) and the reduction in 

COLAs by 11.6 percent (  = 1 − 𝑒( . ) = 0.061). In addition, the increases in paid ARC 

reduce the odds of increasing services rules or service year requirement by 5.8 percent (  =

1 − 𝑒( . ) = 0.135)  and increasing vesting period by 20.5 percent (  = 1 − 𝑒( . ) =

0.205) (H1 is supported).  

Second, while the state’s fiscal health (both fiscal stress and reserves indicators) is 

insignificantly associated with the pension reforms, the state’s economic conditions have a 

strong impact on enacting reforms. When the real gross state products (GSP) per capita 

increases, states are less likely to adopt pension reforms. A $1,000 increase in state GSP per 

capita decreases the odds of reform adoption by 19.6 percent (  = 1 − 𝑒( . ) = 0.196). The 

increases in state economic conditions significantly decrease the odds that the states will 

implement pension benefit cuts (H2 is partially supported). 
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Third, in terms of political conditions, the research finds evidence that a unified 

Republican state with Republican-control in both chambers and governorship is significantly 

more likely to enact pension reform than a divided government. However, there are no 

significant differences in the probability of adopting reforms among unified Democrat-controlled 

states and divided government (H3a is partially supported). Since the Democrat party is often in 

favor of generous benefits and more likely to receive political support from unions, the majority 

Democrat-leading senate or house representatives, or Democrat governor tends to not enact 

pension reforms. In terms of different reform types, both unified Republican and Democrat-

controlled governments are more likely to increase employee contribution than a divided 

government; a unified Republican government is also more likely to adopt the reduction in 

pension benefits and increases in retirement age policies (H3b is partially supported) 

In terms of political diffusion factors, ideological similarity has a more significant impact 

on the likelihood of pension reform adoption than geographic proximity. The results show that 

having reform adopted neighbors raises the odds that a state will emulate similar reforms. As a 1 

percent increase in the number of neighboring states successfully pass the reform bill, the odds of 

pension adoption increase approximately by 8.3 percent (  = 𝑒( . ) = 1.083). The 

geographic diffusion has a more significant effect when a state decides to adopt pension benefit-

reducing and financial transferring reforms (H4a is partially supported). The geographic 

diffusion effects are statistically stronger in increasing the odds of adopting reductions of COLA 

and increases in employee’s contribution reforms. 
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Table 3.3: Logistic parameter estimates of pension reforms with state and year fixed effects, standard errors in parentheses i 

 Any reform type Direct benefit-reducing reform Pension financial responsibility transfer reforms 

  Any reform 
Reductions of 

benefits Reductions of COLA 
Introduction of non-

DB plans 
Increases in employee 

contribution 

 IN IN+ET IN IN+ET IN IN+ET IN IN+ET IN IN+ET 

Financial status of pension system         

Pension funded (%) 0.12** 0.10 0.09 0.07 0.25** 0.24* 0.10 0.06 0.13* 0.17* 
  (0.06) (0.07) (0.09) (0.14) (0.12) (0.13) (0.12) (0.14) (0.07) (0.10) 
Percentage ARC paid (%) -0.05** -0.06** -0.05 -0.14* -0.09** -0.12* 0.001 0.001 -0.02 -0.01 
  (0.02) (0.02) (0.03) (0.08) (0.04) (0.06) (0.02) (0.04) (0.02) (0.03) 

State fiscal health         
Operating balance (%) 0.01 0.03 0.01 -0.01 -0.02 -0.01 0.06 0.12* 0.04 0.08 

 (0.02) (0.03) (0.03) (0.06) (0.04) (0.04) (0.05) (0.06) (0.04) (0.05) 
GSP per capita ($1,000s) -0.28** -0.22* 0.03 -0.65* -0.21 -0.37 -0.15 -0.11 0.02 -0.01 
  (0.11) (0.13) (0.09) (0.34) (0.18) (0.25) (0.25) (0.36) (0.08) (0.09) 
BSFs/total expenditures (%) -0.02 -0.05 0.08 -0.06 0.05 0.05 -0.01 -0.02 -0.04 -0.02 
  (0.06) (0.07) (0.08) (0.27) (0.08) (0.10) (0.09) (0.07) (0.08) (0.08) 

Political conditions         

Unified Republican 1.09 2.24** 2.44 4.70* 1.35 3.59 20.24 19.66 1.31 3.87** 
  (0.69) (1.04) (1.67) (2.66) (1.35) (2.39) (4,29) (3,48) (0.87) (1.76) 
Unified Democrat -0.43 2.10 -0.41 1.22 -1.88 1.30 2.46 3.73 0.65 4.36** 
  (0.67) (1.29) (1.03) (2.29) (1.49) (2.28) (1.75) (3.07) (0.88) (1.81) 

Reform diffusion         
Neighbors  0.08***  1.21  0.19***  0.98  0.12*** 
     (0.02)  (206.5)  (0.06)  (277.6)  (0.04) 
Ideological similarity  0.52**  2.06**  0.72*  0.87  0.89** 
   (0.23)  (0.94)  (0.40)  (0.55)  (0.38) 

Control variables         
Discount rate (%) -1.82 -2.84 0.21 -10.98** -0.46 -2.32 -4.07 -11.10** -0.30 -3.74 
  (1.44) (1.81) (1.94) (5.05) (2.17) (2.34) (3.18) (4.918) (1.72) (2.98) 
Amortization period 0.13** 0.17** 0.22* 0.64* -0.01 0.09 0.02 -0.00 0.25* 0.45* 
  (0.05) (0.07) (0.11) (0.38) (0.06) (0.10) (0.16) (0.20) (0.15) (0.24) 
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Actuarial Cost Method 1.83 1.373 4.75* 3.79 -1.09 -0.55 6.26*** 8.52** -0.07 -2.14 
  (1.47) (1.69) (2.79) (10.68) (2.25) (2.25) (2.41) (3.38) (1.71) (3.21) 

Total membership (log) 0.23 0.25 0.63 1.79 0.60 0.70 -0.50 -0.66 -0.08 0.14 

  (0.24) (0.29) (0.47) (1.10) (0.43) (0.62) (0.46) (0.72) (0.31) (0.37) 

Unionized (%) -0.07 -0.13 -0.06 -0.08 -0.04 -0.12 -0.07 -0.08 -0.19** -0.24** 
  (0.06) (0.08) (0.08) (0.15) (0.09) (0.13) (0.14) (0.20) (0.08) (0.12) 

Pseudo R2 0.45 0.58 0.47 0.77 0.50 0.65 0.50 0.63 0.43 0.61 

AIC 181.02 152.75 120.98 72.37 122.42 105.25 97.38 88.48 136.82 112.6 

BIC 291.72 272.31 217.14 153.14 221.06 211.78 185.02 183.12 236.35 220.09 

Observations ii 619 619 346 346 382 382 246 246 396 396 

 
 Tighter full retirement eligibility rules reforms Increase pension asset 

  
Increases in 

retirement age 
Increases in services 

years/ rules 
Increases final years of 

service 

Increase 
vesting 
requirement 

Increases in employer 
contributions 

 IN IN+ET IN IN+ET IN IN+ET Internal iii Internal iii 

Financial status of pension system       

Pension funded (%) 0.24** 0.15 0.02 0.02 0.09 0.14 0.149 1.54 
  (0.12) (0.12) (0.08) (0.14) (0.08) (0.11) (0.26) (1.38) 
Percentage ARC paid (%) -0.01 0.03 -0.06* -0.03 -0.05 -0.05 -0.23** -0.31 
  (0.02) (0.04) (0.03) (0.06) (0.03) (0.04) (0.11) (0.31) 

State fiscal health       

Operating balance (%) 0.08 0.06 -0.03 -0.01 -0.01 -0.00 -0.03 -0.01 
  (0.06) (0.06) (0.04) (0.07) (0.03) (0.04) (0.07) (0.17) 
GSP per capita ($1,000s) -0.44 -0.45 -0.25 -0.37 -0.12 -0.04 -1.01** -2.06 
  (0.30) (0.30) (0.17) (0.30) (0.13) (0.11) (0.49) (1.41) 

BSFs/total expenditures (%) 0.17 0.13 0.02 -0.01 -0.01 -0.14 -0.25 -0.65 
  (0.16) (0.21) (0.06) (0.16) (0.06) (0.13) (0.18) (0.69) 
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Political conditions       

Unified Republican 6.06** 4.44** 0.42 2.08 0.88 2.07 -0.07 -5.12 
  (2.43) (1.88) (0.92) (2.29) (1.17) (1.73) (3.29) (5.17) 

Unified Democrat -0.41 0.07 -0.27 2.17 -0.96 1.68 -3.71 1.21 
  (1.22) (1.47) (1.32) (3.06) (0.94) (1.70) (2.91) (3.69) 

Reform diffusion       

Neighbors  1.03  1.39  1.08   
   (263.8)  (261.5)  (115.7)   
Ideological similarity  2.11**  0.99  0.99**   
   (1.037)  (0.70)  (0.45)   

Control variables       

Discount rate (%) -5.95** -9.04** -4.60* -8.09 0.07 -1.52 -11.12** -22.98 

  (2.99) (4.20) (2.51) (7.09) (2.18) (2.67) (5.32) (31.51) 

Amortization period 0.11 0.19 0.19* 0.16 0.07 0.12 0.18 0.07 

  (0.14) (0.18) (0.11) (0.19) (0.06) (0.10) (0.17) (0.34) 

Actuarial Cost Method 6.74* 14.40** 0.77 -0.83 1.33 0.41 7.32 0.28 

  (4.02) (7.21) (2.36) (5.67) (1.47) (1.53) (20.24) (5.13) 

Total membership (log) 0.38 0.35 0.45 0.28 0.42 0.28 0.54 1.16* 

  (0.48) (0.53) (0.33) (0.41) (0.32) (0.40) (0.49) (0.71) 

Unionized (%) -0.04 -0.01 -0.18 -0.20 -0.11 -0.20* -0.23 -0.75 

  (0.12) (0.15) (0.11) (0.18) (0.08) (0.12) (0.16) (0.51) 

Pseudo R2 0.56 0.69 0.53 0.75 0.38 0.58 0.6574 0.7689 

AIC 92.17 71.96 114.32 78.16 136.38 98.59 80.17 65.72 
BIC 179.81 145.57 211.1 163.34 233.26 176.09 165.91 145.26 

Observations 246 246 355 355 356 356 228 178 

*** p<0.01, ** p<0.05, * p<0.1. i Legal protection and social security coverage are included in the models however these two variables are missing due to 
the low level of difference among states. The effect of these two variables are offset by the state-year fixed effect. ii the number of observations in these 
models dropped due to missing information of actuarial cost method in the state of New York and Washington and no changes in dependent variables (all 
observations are all equals 0) in state like Idaho. iii The regression analysis for the external models cannot be achieved because the neighbor states and 
ideological similarity variable in these two models are dropped due to low frequency.  
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More interesting, the ideological similarity further demonstrates that a state learns from 

others with similar political conditions to minimize uncertainty and political risks. The odds that 

a state adopts pension reforms increase approximately 68 percent when one more state with 

similar political conditions successfully enacts the reform bill (  = 𝑒( . ) = 1.688) (H4b is 

supported). By and large, the findings provide consistent evidence of policy learning process 

among states. States are more likely to emulate the same types of pension reforms that the 

neighboring states and ideologically similar states successfully enact. Ideological similarity and 

geographic proximity increase the diffusion effect of pension reform adoption in the case of 

enacting direct benefit-reducing reforms and increases in employee contribution. The diffusion 

effect of ideological similarity is smaller among tightening full retirement eligibility rules 

reforms.  

Control variables performed largely as expected. States with a higher percentage of 

unionized public workers are less likely to enact pension reforms. A longer pension amortization 

period leads to a higher likelihood of pension reform. One additional year of pension 

amortization period is associated with a 18.5 percent increase in the odds of pension reforms 

(  = 𝑒( . ) = 1.185).   

Discussion and Conclusion  

 The increases in financial gaps between pension assets and liabilities and growing 

pension beneficiaries, accompanied by the state’s fiscal stress, raise questions on the state fiscal 

sustainability. Using cutback management and policy diffusion frameworks, this study has taken 

a comprehensive approach to examining both internal and external factors driving pension 
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reforms. After controlling for the characteristics of state pension plans and demographics, I find 

that state’s fiscal discipline, economic conditions, and party controls are important factors in a 

state’s decision to adopt pension reforms. Internal pressures that create a need to implement 

pension reforms, as well as the success of neighboring and ideologically similar states in passing 

pension reforms, increase the likelihood of a state to emulate the same reform types.  

Firstly, fiscal discipline matters. When a state puts aside adequate funding to meet 

pension liabilities, it is less likely that it has to consider pension reforms. However, many states 

are struggling to balance their budgets due to decreases in revenues streams and increasing 

demand for public welfare and education spending. These financial difficulties, along with the 

rapid growth of pension costs, lead some states to enact pension reforms to reduce pension 

liabilities. Other states are choosing to adopt higher tax rates to increase revenues to cover the 

pension gap. However, as voters absorb financial implications of stricter state and local tax 

deductions set by the recent new tax law - the Tax Cuts and Jobs Act, they likely will oppose 

more tax raises and will pressure elected officials to reform pension system with large unfunded 

pension liabilities.   

Secondly, this study also finds that a unified Republican government is more likely to 

pass pension reform bills than a unified Democrat-controlled government or a divided 

government. Pension is a labor policy issue that can be divided by left-right ideology, thus 

reinforcing party conflict (Anzia and Moe 2017). However, pension is also a fiscal issue related 

to state spending and financial sustainability. The traditional Republican political ideology stands 

more as the fiscally conservative party that is expected to restrict budget deficits, decrease 

government spending, and lower tax rates and that is more likely to be politically rewarded by 
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their supporters for adopting pension reforms to reduce public pension benefits. In contrast, 

Democrats are traditionally considered to be more in favor of increasing labor benefits and 

compensation and are less likely to support pension reforms but rather increase taxes to fill the 

budget gaps.   

Finally, the findings from geographic proximity and ideological similarity support the 

hypotheses of policy diffusion. Information of successfully adopting pension reforms by a 

neighboring state or state with a similar political condition is considered by a state when it plans 

to enact similar reforms. Neighboring states often share similar demographics as well as 

economic conditions, while ideologically similar states can help minimize political risks and 

uncertainty. This study’s findings can shed light on understanding the mechanism and 

information that the state uses during the reform decision making process. Besides the traditional 

method of investing geographic proximity, this study contributes to the reform diffusion 

literature by expanding the definition of “ideological similarity” (Grossback and Nicholson-

crotty 2004; Volden, Ting, and Carpenter 2008).  Going beyond the liberal-conservative 

ideology framework, the study focuses on political issues dividing pension reforms. The national 

diffusion effect among similar political states is found to have a statistically stronger influence 

on pension reform adoption than regional diffusion effect.  

Overall, a state is more likely to rely on information from other states with similar 

implementation environments while considering its pension financial conditions, political 

climate, and fiscal capacity. Policy learning or diffusion process not only stops at the reform 

process but can also continue during the implementation process. Volden (2006) suggests that to 

avoid policy failure, state governments only learn from successful policies. Future research 



79 

examining whether or not states can learn from other reform adopting states by looking at the 

impact of pension reforms on increasing pension fund’s financial sustainability as well as 

worker’s motivations to work in the public sector will be more helpful to identify more 

information behind the diffusion process.  

Though the research has taken cautious steps to analyze the data, the findings are not 

without caveats. While some states introduce pension reform bills with significant changes to the 

pension system, other states choose to gradually adopt pension reforms over several years. By 

treating all reform types equally, the models have not been able to explain the difference in the 

state’s choices between the radical pension reform changes or the “muddling through”. Since 

pension reform is still a polarized political issue, does a state implement a reform as a time to 

estimate the reaction from the opposite political party, interest groups and public employees 

before it adopts more significant changes in pension structure? Since the post-recession, states 

have implemented pension reform in one or several state-administered pension plans. The state-

level analysis is limited in exploring the difference in reform decisions at the plan level. Will the 

state have a different preference in choosing pension plans to adopt the reforms? Will states take 

into account the reaction of the labor market in the reform decision? Does a state likely enact 

pension reforms in teacher pension plans because teacher supply is estimated to be less elastic to 

the changes in pension benefits than other groups of public employees (Laura and Wettsteign 

2019)? More research is needed on the characteristics of pension reforms at plan levels and 

reform intensity implementation will comprehend our understanding of the pension reforms 

decisions.  
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CHAPTER 4 
 

PENSION REFORMS AND PUBLIC SECTOR TURNOVER 
 
 

Abstract: Over the past decade, many states have reformed their retirement systems by reducing 

benefit generosity, tightening retirement provisions, introducing non-defined benefit plan options 

and even replacing defined-benefit plans with defined-contribution plans. Many of these reforms 

have affected post-employment benefits that public workers will receive when they retire. Have 

these reforms also affected the attractiveness of public sector employment? To answer this 

question, we use state-level data from 2002 to 2015 and examine the relationship between state 

pension reforms and public employee turnover following the reforms. We find that employee 

responsiveness to the reforms was tangible and that it differed by reform type and worker 

education. These results are important because the design of public retirement benefits will 

continue to influence the ability of the public sector to recruit and retain high-quality workforce. 

 
Introduction 

Retirement benefits are a strong employment incentive for workers in the public and 

private sectors alike (Allen et al. 1991, Goldhaber et al. 2015, Gustman et al. 1994, Gustman and 

Steinmeier 2002a, Ippolito 2002, Haverstick et al. 2010, Houston 2011, Perry and Hondeghem 

2005, Munnell et al. 2015). Public sector employment in particular depends on the combination 

of wages and retirement benefits, with workers recognizing a tradeoff between lower wages now 

and higher retirement benefits in the future (Borjas 2002, Ippolito 2002, Munnell et al. 2015, 

Reilly 2013). In addition to being a powerful recruitment tool, generous employer-provided 

pensions  facilitate human resource management by improving worker motivation and 
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decreasing turnover (Chalmers et al. 2014, Gustman et al. 1994, Hays and Kearney 2001, Lazear 

1986, McCormick and Hughes 1984).  

Though traditionally, retirement benefits in the public sector have been more generous 

than in the private sector - with close to 90 percent of public employees covered by defined 

benefit (DB) retirement plans (Peng 2008, Friedberg 2011) - attracting qualified workers into 

public sector jobs has been a challenge (Borjas 2002, Bozeman and Feeney 2009, Deloitte 2017, 

Elling and Thompson 2006, Meyers et al. 2016.). On the one hand, over the past decades, the 

private sector has offered workers higher monetary returns to education, particularly at the top of 

the income distribution (Borjas 2002, CBO 2017), putting pressure on governments to enhance 

their compensation packages to stay competitive. On the other hand, however, government fiscal 

stress and growth in pension beneficiaries due to baby-boomer retirement have constrained 

public employer ability to enhance and even sustain their current levels of compensation to 

workers. Moreover, fiscal and demographic pressures of the past decade have forced many 

governments to recognize that their retirement systems were not funded sustainably and triggered 

a wave of benefit-reducing reforms (Cong et al. 2017, Chen et al. 2013, Giertz and Papke 2007, 

Novy-Marx and Rauh 2011, Peng and Wang 2017, Thom 2013).  

The reforms differed in nature. Some involved changes in plan governance, increases in 

vesting requirements, and increases in employer contributions, which did not affect worker 

benefits directly, whereas other reforms reduced the benefits that workers will receive when they 

retire. Changes in public benefit generosity took various forms, from increases in service years 

for full benefit eligibility to explicit reductions in retirement benefit multipliers. In the context of 

these reforms, public sector workers expressed consistently more concerns about their future 
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benefits than private sector workers (Gallup 2016). Have these concerns also affected the 

attractiveness of public sector employment? 

To study the relationship between pension reforms and public sector attractiveness, we 

examine changes in worker turnover following pension reforms enacted by states between 2002 

and 2015. To test the hypotheses, we use state-level data on state and local government turnover 

from the Longitudinal Employer and Household Dynamics (LEHD) program of the Center for 

Economic Studies at the U.S. Census Bureau and data on retirement reforms from state 

retirement legislation reports of the National Council of State Legislatures (NCSL). These 

variables are complemented with controls from the five other sources. Holding other things 

constant, we show that on average, a retirement system reform increased turnover by about 0.20 

percentage points, or 4 percent. In addition, the interactive models suggest that increases in 

turnover were driven by the behavior of higher-skilled workers. The study highlights that benefit 

reducing reforms may contribute to the public sector brain drain if their effects on employment 

incentives are overlooked.  

The next section provides background on the U.S. public sector employment over time 

and is followed by a review of research on determinants of turnover and on the role of pension 

benefits in worker behavior. The following section develops the hypotheses. In Data and 

Methods, we describe the dataset and specify the empirical model. In Results, the findings and 

robustness checks are presented. The final section discusses the findings and their implications 

for future reforms of public retirement systems and suggests some directions for future research.  
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Background 

Over the past five decades, the U.S. public sector has employed about 15 percent of the 

total workforce, reaching a high of 19.5 percent in the mid-1970s (Blank 1994) and swinging 

back to about 14 percent in the mid-2010s (BLS 2017). Over 85 percent of all public workers are 

employed by state and local governments (BLS 2017, Governing 2017). A vast majority of the 

state and local workers, including teachers as the largest category of local workers, are covered 

by state-administered retirement systems, which cumulatively manage over 85 percent of all 

assets in public retirement plans (USCB 2016).6 

Traditionally, public sector post-employment benefits have been more generous than 

similar benefits in the private sector and have helped maintain public sector appeal by 

compensating workers for relatively lower wages (Coggburn and Kearney 2010, Ippolito 1987, 

Naff et al. 2014, Reilly 2013, Poterba et al. 2007). For many years, having a job in the public 

sector meant having more job security, a better pension, and more opportunities for upward 

mobility (Laird 2017, Gallup 2015, Hollister 2011). The public sector has also long served as an 

equalizing institution (Blank 1985, Laird 2017). So, for example, for several decades after their 

mass entry into the labor market in the 1970s, women employed in the public sector enjoyed a 10 

percent wage premium compared to their private sector counterparts (Borjas 2002). Similarly, 

public employment has been a major pathway of economic mobility for underrepresented racial 

and ethnic minorities (Parks 2011, Zipp 1994,Wilson et al. 2013), by providing them with more 

frequent and more predictable opportunities for promotion (Laird 2017) and more equal pay 

                                                           
6 The rest of the plans are relatively small and are administered by local governments such as cities, counties, and 
rarely even by school districts (USCB 2016). In 2011, just about 2 million, or 10 percent, of public workers 
participated in locally-administered systems (Gehl et al. 2013). 
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(Llorens et al. 2008). The public sector has also long employed a higher share of educated 

workers (Blank 1985, SLGE 2006, CBO 2017). The evolution of the wage structure over the past 

decades, however, has made it increasingly difficult for governments to attract high-quality 

workforce, with private firms offering higher returns to education, particularly at the top of the 

wage distribution (Borjas 2002, CBO 2017).  

The Great Recession of 2007-2009 exacerbated these challenges. Many governments 

faced prolonged budget shortfalls due to losses in sales, income, and property tax revenues 

(Gordon 2012, Jonas 2012). For many states, cyclical pressures on the revenue side were 

accompanied by increases in public welfare expenditures (Francis and Sammartino 2015) and 

pension contributions as a share of state budgets (St.Clair and Guzman 2018), which made it 

even harder to balance budgets. As a result, though public and private employment usually 

expands after an economic slowdown, public employment after the Great Recession contracted 

(Elsby et al. 2013, FRED 2015, Governing 2017, BLS 2017). Overall, during and after the 

recession, public sector jobs still provided more employment security than the private sector but 

less employment security than in the past (Kopelman and Rosen 2016, Laird 2017). Over the 

same timeframe, many public retirement systems experienced heavy losses in investment 

earnings due to the burst of the stock market mortgage securitization bubble (U.S. Census 

Bureau 2013), which raised concerns about their ability to meet retirement promises.  

States responded to these challenges by pursuing retirement system reforms to recover 

plan funding and stabilize pension costs or, more broadly, to improve plan sustainability (Peng 

2008, Seligman, 2013; St Clair and Guzman 2017, Thom 2015). Many of these reforms involved 

changes in pension benefit formulas and a tightening of retirement provisions and benefit 
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eligibility rules. In addition, many states increased the share of wages that workers must 

contribute to their retirement plan, and some introduced defined contribution (DC) plans or 

hybrid plans with DC and DB features, effectively transferring investment risk from plan 

sponsors to workers (Clark et al. 2016, NCSL 2016).  

Pension reforms were contentious (Anenson et al. 2014, Madiar 2012, Thom 2015), with 

political and public opposition preventing state legislatures from passing many proposed bills 

(NSCL 2016). The debates and frequent reappearance of pension legislation on state policy 

agendas made public retirement funding into a front-burner policy issue (Munnell 2012). Even 

though actual plan funding levels did not show strong statistical associations with the 

implementation of the reforms (Thom 2013, Thom 2015), the reforms that were passed by state 

legislatures reflected actual or projected difficulties in meeting current and future retirement 

obligations. Continuing fiscal malaise of many governments after the recession made pension 

reforms appear more pressing, and lackluster market demand for labor after the recession made 

the reforms easier to implement than it would be in an economic environment with more 

abundant employment options for workers. 

 
Determinants of Turnover 

Turnover has received substantial attention in the research on private sector organizations 

(Maertz and Griffeth 2004, Moynihan and Pandey 2008) and has been of growing interest to 

public administration scholars (Bertelli 2006, Grissom et al. 2012, Grissom et al. 2016, Lewis 

and Stoycheva 2016, Meier and Hicklin 2008, Moynihan and Landuyt 2008, Moynihan and 

Pandey 2009, Pitts et al. 2011, Selden and Moynihan 2000). However, with a vast majority of 

empirical work on turnover done by scholars in economics, industrial relations, and 
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organizational psychology, turnover is still a relatively understudied topic in public 

administration (Grissom et al. 2016, Grissom et al. 2012, Meier and Hicklin 2008).  

Economic theory suggests that worker mobility improves efficiency of labor markets 

following changes in market conditions (Lewis and Stoycheva 2016) but also takes away from 

organizational efficiency because it raises organizational costs of labor replacement such as 

recruitment and training of new workers (Abbasi and Hollman 2000, Abelson and Baysinger 

1984, Grissom et al. 2012, Hancock et al. 2013, Meier and Hicklin 2008, Glebbeek and Bax 

2004, Lewis 1991). In short, some turnover is healthy for sustaining and even boosting 

organizational performance but too much turnover is taxing on human and financial resources.   

Studies on turnover typically view decisions to quit as a result of perceived desirability 

and ease of movement (Choi 2009, Koslowsky 2009, March and Simon 1958, Mobley 1977, 

Mobley et al. 1979, Steel and Lounsbury 2009). Job satisfaction, or job attitudes more broadly, 

often capture the desirability aspect, and unemployment rates or other measures of labor demand 

such as unsolicited job offers are often used to capture the ease of movement dimension (Griffeth 

et al. 2000, Lee et al. 2008, Steel and Lounsbury 2009).  

Organizational research on turnover often focuses on the job desirability aspect, examines 

turnover intentions rather than actual turnover and studies its perceptual or attitudinal 

determinants. As a whole, it is relatively more developed in organizational psychology, 

sociology, and public administration than research on the ease of movement (for reviews, see 

Maertz and Griffeth 2004, Moynihan and Pandey 2008, Steel and Lounsbury 2009). Such work 

often shows that job satisfaction, job embeddedness, and organizational commitment (Griffeth et 

al. 2000, Jackofsky 1984, Lee and Whitford 2008, Moynihan and Landuyt 2008, Moynihan and 
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Pandey 2008, Price 1977, Price and Mueller 1981, Smith et al. 2011) and worker-focused human 

resource management practices (Durst 1999, Shaw et al. 1998, Gould-Williams and Davies 

2005) affect intentions and decisions to quit. Tests of the social exchange theory in the 

organizational setting (for a review see Cropanzano and Mitchell 2005) also show that perceived 

organizational support and trust incentivize worker reciprocity and increase motivation to 

continue working for the employer (Blau 1964, Gould-Williams and Davies 2005, Rhoades and 

Eisenberger 2002). Overall, both push and pull factors are at play in individual turnover 

decisions, with job satisfaction and perceived employer support being its particularly strong 

deterrents. 

 Studies on the ease of movement are typically informed by labor economics, examine 

actual turnover rather than turnover intentions, and look at objective rather than perceptual or 

affective determinants of worker behavior on the labor market (Steel and Lounsbury 2009). Such 

work often shows that job rewards, labor market conditions, relative abundance of alternative 

employment options, expectations and rewards of a future job, and costs of leaving affect 

decisions to quit (Bertelli 2006; Carsten and Spector 1987, Griffeth et al. 2000, Hyatt and 

McEntarfer 2012, Lee et al. 2008, Lewis and Frank 2002, Moynihan and Landuyt 2008, 

Muchinsky and Morrow 1980, Munnell et al. 2015, Selden and Moynihan 2000, Steel and 

Lounsbury 2009). As part of the benefit package, generous pensions reduce quit rates (Even and 

MacPherson 1996, Stoikov and Raimon 1968; Lee and Mitchell 1994, March and Simon 1958, 

Munnell et al. 2015) whereas benefit reductions increase them (Decressin et al. 2009, Frazis and 

Loewenstein 2013, Ippolito 2002). Workers also respond to changes in benefit eligibility 

(Costrell and Podgursky 2010) and benefit portability (Lewis and Stoycheva 2016). More 
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broadly, employees are predicted to stay as long as the benefits of current employment exceed 

the benefits of alternative employment options (Koedel et al. 2013, Mueller and Price 1990; 

Selden and Moynihan 2000; Mowday et al. 2013).  

The effects of changes in benefit generosity and mobility incentives on behavior, 

however, are likely to depend on worker characteristics. Specifically, higher-quality workers 

may have alternative employment opportunities even when the overall market demand for labor 

is low (Gerhardt 1990, Lee et al. 2008). More generally, workers with skills that are transferable 

across organizations tend to have higher turnover even when the overall labor market mobility is 

constrained (Griffeth et al. 2000; Llorens and Stazyk, 2011). Also, since high performers are 

more responsive to fairness considerations and reward systems with stronger pay-for-

performance linkages (Gerhardt 1990, Lee et al. 2008, Selden and Moynihan 2000), the role of 

benefit changes in their turnover decisions may be more pronounced.   

A reduction of public retirement benefits through the reforms of the past decade has 

raised concerns that the public sector may become a less desirable employment option for 

workers, especially for the higher-quality workforce (Munnell, Aubry and Sanzenbacher 2015, 

Quinby, Sanzenbacher, and Aubry 2018; Costrell, Podgursky and Weller 2011). Little empirical 

work has yet substantiated or eased these concerns. 

Retirement Benefits and Workforce Behavior 

Empirical research on worker behavior after a pension reform mainly focuses on the 

analysis of individual-level data after the introduction of a non-defined benefit plan. The findings 

often show positive associations between reforms and turnover or turnover intentions. 

Specifically, Poterba et al. (2007) show that employees participating in defined-benefit (DB) 



95 

plans anticipate less turnover than employees who choose a defined-contribution (DC) plan. 

Similarly, Haverstick et al. (2010) find that workers with between five and ten years of tenure are 

less likely to leave a job with defined-benefit plan benefits than a job with defined-contribution 

plan benefits by about one fourth. Lewis and Stoycheva (2016) also demonstrate that the federal 

pension reform of 1987, which moved federal employees to a hybrid plan and increased the 

portability of retirement benefits, increased the exit rates of workers between their 30s and 50s 

by one third. Brown and Weisbenner (2014), however, suggest that worker responses to the 

reforms depend on plan features such as benefit generosity and worker degree of control over 

benefits as well as on worker characteristics such as financial literacy, return expectations, and 

risk preferences. Similarly, Goldhaber et al. (2015) suggest that the effects of pension reforms on 

worker behavior may depend on worker characteristics and show that Washington teachers who 

voluntarily switched to a hybrid plan with a DC option had lower turnover than teachers who 

stayed in the state’s DB plan.  

The role of pension benefit generosity in labor recruitment and retention may not be 

straightforward because public workers vary in their preferences for pensions and their 

knowledge about pension plan alternatives (Brown and Weisbenner 2014, Chalmers et al. 2014, 

Gustman and Steinmeier 2002a, 2002b, Kimball et al. 2005). When Clark et al. (2016) study 

public worker responses to the 2011 public pension reform in Utah, they find that only about 

forty percent of the post-reform hires made an active choice over their benefit plan and set up a 

newly introduced supplementary savings account. Contrary to Clark et al. (2016) though, Brown 

and Weisbenner (2014) conclude that workers do make “sensible choices based on what they 

believe to be true about the plans” (Brown and Weisbenner 2014, 46) but that they do not always 
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have accurate beliefs about plan parameters. Using survey data from Illinois public workers after 

the introduction of a DC plan option, Brown and Weisbenner (2014) find that as the DB plan 

generosity increases, the likelihood of a DC plan enrollment drops whereas as education or 

income increases, the likelihood of a DC plan enrollment also increases. In sum, individual 

financial literacy, investment return expectations, attitudes to risk and return tradeoffs, as well as 

perceptions of political risk are found to be the strongest predictors of a DC switch (Brown and 

Weisbenner 2014).  

Overall, research on the effects of pension reforms on turnover is limited, with only a few 

studies having explicitly tested and found a positive relationship between benefit changes and 

probabilities of quits using individual-level data for single plans (Clark et al. 2016, Lewis and 

Stoycheva 2016). In Clark et al.’s (2016) study, post-reform hires were about 30 percent more 

likely to leave current employment than pre-reform hires, which the authors interpreted as 

evidence of “a reduction in the desirability of public sector employment under new pension 

design” (Clark et al. 2016, 285) while also acknowledging that state economic growth could have 

accounted for turnover increases by expanding opportunities for alternative employment. 

Similarly, Lewis and Stoycheva (2016) found a one-third increase in the probability of turnover 

among mid-to-late career federal workers who were transferred to a hybrid plan while also 

recognizing methodological limitations of their study, which compared turnover rates of different 

cohorts of the same-age workers and assumed that determinants of turnover did not change 

across cohorts, with the exception of changes in pension plan design, year-specific factors, and 

observable characteristics of public workers for which the models controlled. Goldhaber et al.’s 

(2015) study, however, challenged a positive relationship between pension benefit reductions 
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and turnover by documenting lower turnover among Washington teachers who self-selected into 

defined contribution accounts.  

Hypotheses 

When a state enacts a reform to cut pension plan costs, the perceived generosity of the 

public wage and benefit package declines. This happens either because the reform expressly 

reduces future benefits or because it lowers benefit certainty and, therefore, their expected value. 

When a reform reduces benefits, the effects of a loss in financial incentives on employment 

attractiveness are direct. When a reform does not reduce benefits, it still reduces the expected 

value of future benefits because it sets a precedent for benefit adjustments and lowers the 

probability of an employee collecting their full benefits in the future. As a result, the 

attractiveness of public employment that is linked to monetary job rewards declines.  

A decrease in pension benefits or their expected value also means an increase in the 

opportunity cost of current employment, which encourages workers to recapture lost benefits 

elsewhere in the labor market. Besides, it encourages mobility because it makes alternative 

employment with less generous benefits into a closer substitute for current employment. A 

reduction in pension benefits may also be perceived by workers as a reduction in organizational 

care, which, from the perspective of the social-exchange theory, may depress worker 

commitment and motivation to continue working for the current employer. Based on these 

expectations, we formulate the first hypothesis about the relationship between pension reforms 

and turnover as follows. 

H1: A benefit-reducing retirement system reform will increase public sector turnover.  
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Our second hypothesis focuses on the role of human capital in reform outcomes. Previous 

studies show that higher-quality public workers tend to be more responsive to benefit generosity 

in their decisions to enter and exit the public sector (Blank 1985, Lewis 1991, Munnell et al. 

2015) and more mobile following the conversion of a DB plan into hybrid system with a strong 

DC component (Ippolito 2002, Lewis and Stoycheva 2016). We expect that higher-quality 

workers will be relatively more responsive to the pension reforms because they are more skilled, 

with the skills being more transferable across jobs (Gerhardt 1990, Wozniak 2010, Burdett et al. 

2011). In addition, they are expected to be more attentive to the nature and implications of 

pension reforms for retirement benefits because they may be able to comprehend the effects of 

the reforms better. Also, as top earners in the public sector, higher-quality workers are likely to 

incur substantively larger monetary losses due to benefit reductions. The a-priori earnings 

disparity with their private-sector counterparts may further fuel their responsiveness. Based on 

these expectations, we formulate the second hypothesis as follows. 

H2: A benefit-reducing retirement system reform will have stronger positive effects on 

the turnover of higher-quality workers.  

Reform Types 

State pension reforms enacted between 2002 and 2015 differed in nature but shared the 

goal of making retirement systems more fiscally sustainable through immediate or future cost 

savings. Some of these reforms changed plan governance to prevent excessive risk-taking and 

benefit expansion by pension boards or limit “double-dipping” that is collection of benefits by 

workers while they continue to work for the same employer after retirement (Thom 2015). Other 
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reforms involved increases in plan sponsor contributions, which, similar to the above mentioned 

reforms, did not reduce employee benefits.  

Many other reforms, however, adjusted benefit calculation for current and future workers. 

These adjustments included explicit benefit cuts, reductions in benefit multipliers and cost of 

living adjustments as well as changes in retirement provisions, retirement age, and full-benefit 

eligibility rules. A number of states also offered defined-contribution (DC) options for new hires, 

often in the form of hybrid plans with a DC component, effectively shifting investment risk from 

the plan sponsor to the employee.7 Many states enacted several reforms at the same time (see 

Appendix B). 

Modelling the effects of pension reforms on worker behavior presents several theoretical 

and empirical options. To begin with, once a state pursues any reform that affects pension 

benefits, workers may experience a drop in the expected value of future benefits and respond to 

the reform. Or, the reforms may be theorized to affect worker behavior differently depending on 

their actual or perceived effects on retirement benefits. The reform frequency or intensity may 

also matter. Importantly, when several reform variables are enacted at the same time (when 

several reform variables turn from 0 to 1 simultaneously) the effects of one reform cannot be 

reliably distinguished from the effects of another and the reform effects on turnover cannot be 

assumed to be independent. Therefore, reform grouping may be necessary. In light of these 

theoretical and empirical considerations,  we proceed by developing and testing several 

operational definitions of pension reforms.  

                                                           
7 Only Alaska replaced its DB pension plans with DC plans; the other states introduced DC options. More details on 
the reforms enacted by each state are provided in the Appendix. 
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Table 4.1. Types of Pension Reform and Their Expected Effects on Public Sector Turnover 

 

Reform 
category 

Reform type Reform design  Visibility 

 

Type of 
benefit 

reduction 

Expected 
effects on 
turnover 

Explicit reform 
(lower benefits) 

Reduction of 
benefits 

Offers less generous pensions to future workers or reduces the 
pension benefit multiplier, a factor that determines the lifetime 
annuity for a current worker.   

High Explicit 

 

Positive 

Reduction of 
COLA 

Reduces or eliminates the cost of living adjustment, a multiplier 
that upkeeps the purchasing power of pension benefits over 
time.  

High Explicit 

 

Positive 

Introduction of a 
non-defined-benefit 
plan  

Introduces a non-defined benefit option, in rare instances 
replaces a defined-benefit plan with a defined-contribution plan. 
Reduces expected value of total benefits relative to the previous 
DB plan, increases benefit portability. 

High Explicit Positive 

Increase in 
employee 
contribution 

Increases employee contributions, a higher share of the 
paycheck goes to pension funding. Shifts the funding 
responsibility from employer to employee. Does not affect 
benefits but affects the wage and benefit package. 

High Explicit Positive 

Implicit reform 
(tighter benefit 
eligibility 
rules) 

Increase retirement 
age 

Increases the age of retirement, often from 60 to 65. No effects 
on annual benefits but reduces total benefits by making them 
available later in life. 

High  Implicit 

 

Weak 
positive 
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Increase service 
years or tighter the 
age & year 
retirement rule 

Increases total years of service or an age and service year 
combination (retirement rule) for full benefit eligibility. No 
effects on annual benefits but reduces total benefits by making 
them available later in life. 

Low 

 

Implicit 

 

Weak 
positive 

Increase final years 
of service 

Increases final years of service that are used to calculate pension 
benefits (includes anti-spiking reforms). Reduces annual 
benefits of some workers. 

Low 

 

Implicit 

 

Weak 
positive 

Benefit neutral 
reform 
(benefits 
unaffected) 

 

Increase in vesting 
requirement 

Increases total years that an employee must work to be eligible 
for pension benefits. No reduction in annual benefits of current 
workers.  

Low None Negative 

Increase in 
employer 
contribution 

Increases employer contributions. No reduction in annual 
benefits of current workers.  

Low None  Negative 
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Specifically, we distinguish between nine main reform types, which we then group into 

three reform categories depending on their expected effects on turnover. Table 4.1 highlights the 

heterogeneity of policy actions pursued by the states to address plan underfunding and presents 

the reform typology.8  

Explicit benefit reductions. We categorize cuts in benefits, decreases in cost of living 

adjustments (COLAs),9 an introduction of a DC plan option, and increases in employee 

contributions as explicit reforms because they offer savings to a retirement system by explicitly 

and visibly reducing benefits to workers. Though an increase in employee contributions does not 

reduce benefits, it reduces disposable income (the paycheck). As a result, it lowers the value of 

the wage and benefit package. In addition, it shifts the burden of benefit finance from the 

employer to the employee and may affect worker perception of fairness. Explicit reforms are 

expected to have the strongest positive effects on turnover. 

Implicit benefit reductions. Implicit reforms include changes that do not necessarily 

reduce employee benefits but make benefits less generous by either requiring workers to be 

employed longer or by adjusting benefit calculation rules and reducing benefits for some workers 

who would have received them otherwise. The implicit reforms tighten benefit eligibility rules 

                                                           
8 Similar to Thom (2015) and St Clair and Guzman (2017), we used data on state pension legislation from the 
National Council of State Legislatures to create the reform variables. Thom (2015) distinguished between reforms 
that increased employee contributions, reduced benefits, changed plan governance, placed limits on post-
employment work (prevented “double-dipping”), increased the vesting requirement, increased retirement age, 
reduced the cost of living adjustment, and made a switch to a non-defined benefit plan. St. Clair and Guzman (2017) 
grouped reforms into three types: increases in employee contributions, cuts in benefits, and switches to a non-
defined benefit plan. Building on this existing work, we created the reform typologies that fit a study of turnover by 
paying attention to reform types and their effects on benefits. 
9 To be coded as a reform, a decrease in COLA should represent a substantial departure from how pension benefits 
were determined in the past. Specifically, in states with regular annual COLA approvals, annual COLA adjustments 
are not treated as a reform; in states with constitutionally protected and mandated COLAs, changes in COLAs are 
treated as a reform. States with COLAs treated as reforms are listed in the Appendix. 
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and include adjustments to the retirement age or retirement rules and years of service used in 

benefit calculation. Implicit reforms are not stated as benefit reductions, and, therefore, are less 

likely to be viewed by workers as such.  

Benefit-neutral reforms. Finally, we distinguish between changes in vesting requirements 

and changes in employer contributions as standalone reform categories that do not affect benefits 

or wages. Longer vesting requirements are expected to decrease turnover because they are 

designed to prevent worker mobility. Increases in employer contributions may decrease turnover 

by signaling employer fiscal prowess and commitment to pension funding. 

In addition to the dichotomous reform variables that capture reform implementation, we 

examine the effects of reforms on turnover using measures of reform intensity that are described 

in more detail in the Method and Model section.  

 
Data  

The analysis relies on a 2002-2015 panel of state-level data from the National Council of 

State Legislatures (NCSL), the Longitudinal Employer-Household Dynamics Program (LEHD), 

the Bureau of Economic Analysis (BEA), Bureau of Labor Statistics (BLS), and the U.S. Census 

Bureau’s Annual Survey of State Finances and the Annual Survey of Public Employment & 

Payroll as well as individual-level and pension plan-level data aggregated to the state level from 

the Current Population Survey (CPS) and the Boston College Public Pension Plan Database 

(PPD). Pooling together variables from multiple sources and excluding observations with 

incomplete information gives us a panel of 686 state-year observations.  

Data sources for all variables are presented along with the variable descriptive statistics. 

Two of these data sources are particularly noteworthy. Our measure of turnover comes from the 
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Quarterly Workforce Indicators series of the LEHD program released by the U.S. Census Bureau 

for public use in 2015. This relatively new data source provides state-level aggregates of 

turnover rates for state and local government employers on a quarterly basis. To calculate state 

annual turnover rates, we averaged quarterly estimates by year.  

Pension reform variables are based on retirement legislation reports from the National 

Council of State Legislatures (NCSL) for all states from 2002 to 2015. The reports summarize all 

retirement system reform bills proposed and passed by a state legislature in a given year and 

provide specifics on the type of implemented changes. Following the reform typology developed 

earlier, Table 4.2 presents pension reforms by type and by year. We observe that reductions in 

benefits and COLAs as well as increases in retirement requirements and employee contributions 

were the most common reforms. We also see that the reforms gained momentum after 2007, 

reaching their peak in 2011 and subsiding to the pre-2007 level by 2015. The reforms by state are 

presented in the Appendix B. 
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10 Reform is coded as one (1) in the year of reforms and the years after the reforms and zero in the year of no reforms 

Table 4.2: Frequency of reformers and reform types by year10 
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Reformer frequency by reform category 

States entering any reform-reducing regime*  1 0 0 1 1 6 4 8 11 11 2 2 0 0 47  

States entering the explicit reform regime 1 0 0 1 1 2 4 8 11 14 1 2 0 0 45  

States entering the implicit reform regime 0 0 0 0 0 5 2 5 10 11 4 3 0 0 40  

Reform frequency by type 

Explicit reform 
(lower 
benefits) 

Reduction of benefits 0 0 0 0 0 0 3 7 5 8 9 1 0 1 34 16 

Reduction of COLA 0 0 0 0 0 0 2 3 7 9 3 3 1 0 28 13 

Introduction of a non-defined 
benefit plan 

1 0 0 1 1 1 1 1 1 4 4 2 1 0 18 8 

Increase in employee 
contribution 

0 0 0 0 0 2 2 4 4 9 3 1 0 0 25 12 
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Implicit reform 
(tighter benefit 
eligibility 
rules) 

Increase in retirement age 0 0 0 0 0 1 1 3 2 6 4 0 1 0 18 8 

Increase in service years or 
tightened the age & year 
retirement rule 

0 0 0 0 0 5 1 5 7 10 3 1 0 0 32 15 

Increase in final years of 
service 

0 0 0 0 0 2 1 4 6 7 5 4 0 0 29 13 

Benefit neutral 
reform 
(benefits 
unaffected) 
 

Increase in vesting 
requirement 

0 0 0 0 0 1 1 2 5 8 1 1 0 0 19 9 

Increase in employer 
contribution 

0 0 0 0 0 1 1 1 2 3 2 3 0 0 13 6 

Percent of reforms by year 0 0 0 0 0 6 6 14 18 30 16 7 1 0  100 

*The number of states entering any benefit-reducing reform regime may be lower than the number of states entering a specific reform regime if some states 
have already entered either implicit or explicit reform regime in prior years. Percent of the reforms by year do not add up to 100 due to rounding.                           
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Method and Model 

To examine the effects of retirement system reforms on public turnover, we compare  

turnover rates in pre-reform state-year observations and non-reformer states with turnover rates 

in post-reform state-year observations. Due to variation in the time of reform implementation by 

state, we estimate average effects of reforms on turnover using the following difference-in-

differences model. 

𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 = 𝛽 + 𝛽 𝑅𝑒𝑓𝑜𝑟𝑚 +  𝛽  𝑅𝑒𝑓𝑜𝑟𝑚 ∗ 𝐶𝑜𝑙𝑙𝑒𝑔𝑒 + 𝐿 +  𝐷 + 𝑃 +  𝑆 + 𝑌 + 𝜀  

The dependent variable is the annual turnover rate for state and local workers in state s 

and year t.  Vectors L, D, and P include control variables that measure market demand for labor 

(L), worker demographic characteristics (D), and pension plan health (P). State fixed effects (S) 

and year fixed effects (Y) capture time-invariant state and state-invariant year characteristics that 

may affect turnover independently of the reforms.  

We begin by estimating the effects of pension reforms on turnover with the models that 

include main effect reform variables and controls. Next, we run interactive models that allow for 

the effects of the reforms to vary by worker education. The interaction terms multiply the reform 

variables by the percentage of public sector employees who are college graduates. 

Pension reforms are operationalized in three ways. First, we use a dichotomous variable 

that captures average effects of a benefit-reducing reform regime on turnover. This variable turns 

on in the year of any benefit-reducing reform and equals 1 in all subsequent years. Then, we test 

whether the reform effects depend on the nature of benefit reductions. As mentioned in the 

Reform Types section, we categorize benefit-reducing reforms into explicit and implicit reforms 
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based on their effects on benefits and the visibility of benefit reductions to workers. Each of 

these variables turns on in the year of the first explicit or implicit benefit reduction and equals 1 

in all subsequent years. Finally, we examine the effects of reform intensity. The intensity 

variable equals the number of reforms enacted by a state by a given year. This variable turns on 

in the year of the first reform and changes through time as the state enacts additional reforms. 

The intensity variables are created for any benefit-reducing reform as well as for the explicit and 

implicit benefit reductions.  

Controls 

The chronological overlap between pension reforms and the recession may mute worker 

responsiveness to the reforms. To disentangle the effects of the reforms from the effects of the 

recession, we include control variables that capture market demand for labor and the ease of 

worker mobility. Specifically, we control for the unemployment rate and new jobs in the public 

sector as a share of full-time employment. Gross state product per capita and state operating 

balance (a ratio of total state revenues to total state spending) are used as measures of state 

economic and financial conditions that influence government demand for labor. In addition, we 

control for the attractiveness of public employment with a ratio of average public wages to 

private wages for college graduates and high school graduates. 

The models also include state and local workforce characteristics that may affect worker 

attrition: average worker age, the percentage of full-time workers, the percentage of unionized 

workers, the percentage of workers with a college degree, and the percentage of all public 

workers in state-administered plans. Finally, we control for the financial characteristics of state 

retirement systems. Since their funded ratios declined during and after the recession, pension 
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underfunding could have affected worker perceptions of plan solvency, benefit expectations and 

therefore - exit rates. To capture these effects, the models include state-level measures of plan 

health, plan maturity, and benefit generosity: the funded ratio, the ratio of active workers to 

beneficiaries, and average plan assets per member.11  

Results 

Descriptive results. We begin with the analysis of descriptive statistics in Table 3.3. Over 

the observation period, pension reforms affected 46 percent of the state-year observations, with 

most of the reforms taking place after the recession. Average reform intensity was 1.4 reforms, 

reflecting a left skew due to many zeros at the beginning of the observation period. Explicit 

reforms were relatively more common and had higher intensity than implicit reforms. Explicit 

reforms affected 42 percent of the sample and had the intensity of 0.85 whereas implicit reforms 

affected 34 percent of the sample and had the intensity of 0.65. Increases in vesting were less 

widespread and applied to 15 percent of the observations. Increases in employer contributions 

were the least frequent type of reform in the sample, affecting only ten percent of the state-year 

observations.  

From 2002 to 2015, public turnover averaged five percent, showing a wide range from 

the low of 2.2 percent and the high of 10.9 percent per year. In the same timeframe, the state 

unemployment rate averaged 6 percent, with a low of 2.6 percent and a high of 13.8 percent. Net 

job growth in the public sector was 1.4 percent per year, ranging from the negative 8 percent to 

the positive 11 percent. A closer look at the dynamics of turnover, unemployment, and public 

                                                           
11 To create state-level measures of plan health, maturity, and generosity, we averaged data for state-administered 
plans by year. 
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sector net job growth shows the expected mirror-like relationship between turnover and 

unemployment and the expected positive relationship between turnover and the net job growth 

(Figure 4.1). 

 

Figure 4.1: State and local turnover, unemployment, and net job growth by year 

 

Table 4.3: Descriptive Statistics 

 
Mean St. dev. Min Max Source 

Dependent variable 
     

Turnover (%) 5.01 1.15 2.18 10.88 LEHD 

Type of pension reform 
     

Any benefit-reducing reform 0.46 -   NCSL 
Explicit reform  0.42 - 0 1 NCSL 
Implicit reform  0.34 - 0 1 NCSL 

Any benefit-reducing reform intensity 1.48 2.00 0 7 NCSL 
Explicit reform intensity 0.85 1.20 0 4 NCSL 

Implicit reform intensity 0.62 0.97 0 3 NCSL 

Increase in vesting requirement 0.16 - 0 1 NCSL 
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By and large, the averages and ranges for the rest of the control variables are as expected. 

Average Gross State Product (GSP) per capita was $46,731 in real terms (2009 as the base year); 

average state revenues exceeded expenditures by about 4 percent. About 82 percent of public 

employees worked full-time, 27 percent were unionized, and over 50 percent of workers were 

college-educated. Close to 97 percent of the public workers were covered by state-administered 

systems and over 82 percent were covered by social security. State plan funded ratios hovered 

Increase in employer contribution 0.10 - 0 1 NCSL 

Demand for labor     

Unemployment (%) 6.09 2.01 2.61 13.78 BLS 
Net job growth/Full-time positions 
(%) 1.44 11.50 -8.13 10.77 LEHD 

GSP per capita (real $1,000s, 2009 as 
base) 46.73 10.57 25.11 86.27 BEA 

Operating ratio (%) * 3.98 16.90 -76.10 61.28 Census 

Public-private wage ratio - College  0.89 0.07 0.68 1.12 CPS 

Public-private wage ratio - High-
school  

1.06 0.09 0.78 1.39 CPS 

Worker characteristics     

Full-time employees (%) 81.81 4.70 67.12 94.96 Census 
Public sector unionization (%) 27.17 19.34 1.18 71.48 CPS 

Public workers with a college degree 
(%) 

50.78 4.75 38.26 66.13 CPS 

Average public worker age 44.59 1.28 41.11 49.51 CPS 

Covered by state plans (%) 96.66 5.89 63.30 100.00 PPD 

Covered by social security (%) 81.77 34.87 0 100.00 PPD 

Pension plan characteristics      

Average plan funded ratio (%) ** 80.71 15.01 45.63 161.43 PPD 

Assets per member ($) 169 105 39 849 PPD 

Active members/beneficiaries ratio 
(%) ** 

2.21 2.85 0.50 49.88 PPD 
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around 80 percent, the active worker to beneficiary ratio averaged 2.2, and the average state 

assets per plan member were $169. 

Multivariate results.  Table 4.4 presents parameter estimates of the main and interactive 

effects of pension reforms on public turnover for any benefit reducing reform, explicit and 

implicit reforms, and continuous variables for reform intensity. We begin with the main effects. 

In Model 1, the enactment of any benefit-reducing reform increases turnover by about 0.21 of a 

percentage point. Given the average state turnover rate of 5 percent, this effect amounts to a four 

percent increase (0.21/5.0=0.04). In Model 3, we observe that the effect of reforms on turnover is 

driven by explicit reforms. The elasticity of the response to an explicit benefit reduction goes up 

from 0.21 to 0.24 of a percentage point (from a 4 percent to a 4.8 percent increase in turnover). 

The effects of implicit reforms are not statistically significant. Based on the cumulative evidence, 

the hypothesis that a pension reform will increase turnover (H1) is supported partially in since 

implicit reforms fall short of statistically significant findings.  

The interactive models further refine the picture. In Model 2, the interaction of any 

reform with the percentage of college-educated workers shows that as worker educational 

attainment goes up, the effects of reforms on turnover strengthen. Figure 2.2 displays these 

effects graphically. The positive effect of a benefit-reducing reform on turnover becomes 

statistically stronger after the share of college-educated workers reaches 53 percent.  
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Table 4.4: Regression parameter estimates of turnover with state and year fixed effects, standard errors in parentheses 

 Reform Event (dichotomous) Reform Intensity (continuous) 

  Any reduction Explicit and implicit reduction   Any reduction Explicit and implicit reduction 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

  Main Interaction Main 
Explicit 

Interaction 
Implicit 

Interaction 
Main Interaction Main 

Explicit 
Interaction 

Implicit 
Interaction  

Reforms 
          

Any reform 0.21** -1.11*    0.01 -0.22    

 (0.10)      (0.60)    (0.02) (0.17)    
Any reform * 
College    0.03**       0.01* 

   

       (0.01)     (0.00)    
Explicit reform     0.24*** -0.82    0.23**   0.03 -0.32 0.03 
     (0.10)  (0.70)  (0.10)   (0.04) (0.24) (0.04) 
Implicit reform      0.05 0.04  -1.18*      -0.02 -0.01 -0.48 
     (0.09)  (0.10)  (0.64)   (0.05) (0.05) (0.31) 
Explicit reform * 
College        0.02**  

  
 0.07  

     (0.01)     (0.00)  
Implicit reform * 
College         0.02** 

    
0.01 

     (0.01)     (0.00) 
           
Increase in 
vesting 
requirement 0.00 -0.02 -0.02 -0.04 -0.02 0.02 0.01 0.03 0.02 0.01 
 (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) (0.10) 
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Increase in 
employer 
contribution     -0.33***      -0.30***   -0.31***  -0.29** -0.27**   -0.28**  -0.24**   -0.28**   -0.25**   -0.24** 
 (0.11) (0.11) (0.11) (0.98) (0.11) (0.11) (0.11) (0.11) (0.11) (0.11) 

Demand for 
Labor 

          

Unemployment 
rate (%)       -0.05 -0.06*     -0.05     -0.06* -0.06* -0.06  -0.06* -0.05 -0.06* -0.06* 
 (0.03) (0.03) (0.03)     (0.03) (0.03) (0.03) (0.03) (0.04) (0.03)  (0.03) 
Net job 
growth/Full-time 
(%)   0.03*   0.03*   0.03* 0.03* 0.03*   0.03* 0.03   0.03* 0.03    0.03 
 (0.02) (0.02) (0.02)     (0.02) (0.02)       (0.02) (0.02) (0.02) (0.02)   (0.02) 
Real GSP per 
capita ($1,000s)     0.02**     0.02**     0.02**   0.02** 0.01*     0.02**     0.02**    0.02**     0.02**      0.02** 
 (0.01) (0.01) (0.01)     (0.01) (0.01) (0.01) (0.01) (0.01)  (0.01)   (0.01) 
Operating 
balance (%) 0.01 0.01 0.01      0.01 0.01 0.01 0.01 0.01 0.01   0.01 
 (0.01) (0.01) (0.01)     (0.01) (0.01) (0.01) (0.01) (0.01)  (0.01)    (0.01) 
Public/private 
wage (college)   0.91*   0.94*  0.92*      0.93* 0.91*   0.91*   0.93*   0.92*    0.93*      0.93* 
 (0.50) (0.50) (0.50)     (0.50) (0.50) (0.50) (0.50) (0.50)   (0.50)    (0.50) 
Public/private 
wage (high-
school) 0.29 0.22 0.25 0.21 0.19 0.30 0.26 0.30 0.28 0.25 
 (0.37) (0.37) (0.37) (0.37) (0.37) (0.38) (0.38) (0.37) (0.38) (0.38) 

Public Worker 
Characteristics 

          

Full-time 
employees (%)      -0.05***     -0.04*** -0.05*** -0.04*** -0.04***     -0.05*** -0.04*** -0.05*** -0.04*** -0.05*** 
      (0.02) (0.02)  (0.02)    (0.02)   (0.02) (0.02)    (0.02)  (0.02)    (0.02)   (0.02) 
Unionized (%) 0.01 0.01   0.01     0.01    0.01 0.01     0.01   0.01     0.01    0.01 
  (0.01) (0.01)  (0.01)    (0.01)   (0.01) (0.01)    (0.01)  (0.01)    (0.01)   (0.01) 
College (%)      -0.01 -0.02  -0.01    -0.01   -0.01 -0.01    -0.01  -0.01    -0.01   -0.01 
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Note: Interactive models for explicit and implicit reforms include one interaction term at a time to prevent variance inflation. 

  (0.01)   (0.01)  (0.01)    (0.01)   (0.01) (0.01)    (0.01)  (0.01)    (0.01)   (0.01) 
Average age -0.04 -0.04  -0.04    -0.04   -0.04 -0.03    -0.03  -0.03    -0.03   -0.03 
   (0.03)   (0.03)  (0.04)    (0.03)   (0.04) (0.04)    (0.04)  (0.04)    (0.04)   (0.04) 
Covered by state 
plans (%)  -0.02*  -0.02  -0.02*  -0.02  -0.03*  -0.02*    -0.03*  -0.02*    -0.02*  -0.03* 
  (0.01) (0.01) (0.01)   (0.01)  (0.01) (0.01)    (0.01)  (0.01)    (0.01)  (0.01) 
Covered by 
social security 
(%)  -0.04  -0.03  -0.03   -0.03   -0.04  0.04     0.04   0.04     0.03    0.04 
  (0.07)  (0.07)  (0.07)   (0.08)  (0.08) (0.07)    (0.07)  (0.08)    (0.08)  (0.08) 

State Plan Characteristics         

Average plan 
funded ratio (%) 0.01  0.01*  0.01*   0.01*  0.01* 0.01 0.01 0.01 0.01 0.01 
 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Assets per 
member ($) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01   0.01 0.01 
 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
Active / 
beneficiaries  -0.01 -0.01 -0.01 -0.01 -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 
 (0.02) (0.02) (0.02) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) 

Constant 8.10 8.72 8.54 9.08 8.16 8.27 8.38 8.05 8.45 7.86 
 (6.43)      (6.41) (6.50) (6.50) (6.50) (6.46) (6.50) (6.50) (6.50) (6.46) 

State effects yes yes yes yes yes yes yes yes yes yes 
Year effects yes yes yes yes yes yes yes yes yes yes 

R-squared 0.27 0.28 0.28 0.28 0.28 0.27 0.27 0.27 0.27 0.27 
Observations 684 684 684 684 684 684 684 684 684 684 
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Similarly, the interactive effects of explicit and implicit reforms and college education in 

Models 4 and 5 are positive and statistically significant. As the share of college graduates in the 

public workforce grows, both explicit and implicit reforms increase turnover more. Based on 

these findings, the hypothesis that pension reforms have stronger positive effects on the behavior 

of higher skilled workers (H2) is supported.  

 

Figure 4.2: Marginal effects of a benefit-reducing reform by worker education with 95% CI 

When we examine the effects of continuous reform operationalizations that capture 

reform intensity in Models 6 through 10, virtually none of the reform variables has statistically 

significant associations with turnover. The interactive term in the reform intensity models is 

marginally significant for any reduction and not significant for either explicit or implicit reforms. 

We conclude that reform intensity has no linear effects on changes in turnover. It follows that 

workers are more responsive to the initiation of a reform regime than to the frequency of reform 

activities.  
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Robustness Checks 

While all state and most local workers including teachers and public safety personnel are 

covered by state-administered retirement systems, some local workers are covered by locally-

administered plans. As a result, while the majority of state and local workers were affected by 

the state reforms, local workers covered by local plans were not affected. Since our dependent 

variable is a state-level aggregate of state and local turnover, it includes the turnover of all local 

workers. As a result, estimates of the reform effects on turnover can be biased upward if local 

workers unaffected by the reforms quit as higher rates than workers affected by the reforms; or, 

biased downward if the turnover of unaffected local workers is lower than the turnover of the 

affected population. To reduce the influence of states with higher shares of unaffected local 

workers on parameter estimates, we examine the models for only those states where over 90 

percent of workers were covered by state-administered systems. The reform coefficients for 

these models are presented in the first six columns of Table 4.5. The estimates align with Table 

4.4 substantively and statistically and are statistically stronger in the interactive models, 

confirming the non-neutral effects of pension reforms on worker behavior and their influence on 

turnover among college graduates.   
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Table 4.5: Robustness checks: regression parameter estimates of public turnover with state and year effects,  
standard errors in parentheses 

  

 
States where reforms affected                              

over 90% of public workforce (n=613) 
States where at least one reform affected all  

workers in state plans (n=684) 

  Reform Event (dichotomous) Reform Intensity (continuous) Reform Event (dichotomous) Reform Intensity (continuous) 

  Main Interaction Main Interaction Main Interaction Main   Interaction 

Any reform  0.18*   -1.35**  0.03  -0.27*  0.23** -1.06**  0.02 -0.23  
   (0.10) (0.60)  (0.02) (0.14)  (0.09)    (0.61)  (0.02) (0.15)  
Any reform * College    0.03**      0.01**    0.03**    0.01*  
     (0.01)   (0.00)   

  (0.01)   (0.00)  

Explicit reform    0.17*    -1.06* 0.17 0.03  -0.44*    0.02 0.26** -0.74 0.25** 0.04  -0.33  0.04 
   (0.10)  (0.61) (0.11) (0.04)  (0.24)   (0.04) (0.10) (0.62) (0.10) (0.04) (0.25)   (0.04) 
Implicit reform 0.10 0.09  -1.35** 0.03 0.05 -0.63* 0.04 0.03 -1.22* 0.02 -0.01  -0.48 
 (0.11) (0.10) (0.64) (0.05) (0.00) (0.32) (0.10) (0.09) (0.66)  (0.05) (0.05)   (0.32) 
Explicit reform * 
College 

    0.02**   
   0.01**     0.02** 

  0.01  

  (0.01)   (0.00)   (0.01)   (0.00)  
Implicit reform * 
College 

    0.03**    
  0.01**   

 0.02*    0.01 

   (0.01)    (0.00) 
 

 (0.00)   (0.01) 

Note: Each cell represents a separate regression model with the full set of control variables and state and year fixed effects. Levels of statistical 
significance are: *** p<0.01, ** p<0.05, * p<0.1. In models for over 90 % of public workers, the excluded observations with less than 90 % of 
public workers in state-administered systems are: CA, IL, and NE (all 14 years), MA (6 years from 2010 to 2015), Minnesota (1 year - 2015), 
NY (13 years from 2002 to 2014), VA (9 years from 2002-2010). In models for reforms that applied to all workers, states with reforms that 
applied to new hires only are treated as non-reformers. These states are: CA (2 reforms), DE (3 reforms), Missouri (5 reforms), Utah (5 
reforms), North Carolina (1 reform), West Virginia (4 reforms), and Wisconsin (1 reform).  
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Reducing pension benefits for public employees, especially for current workers, is not an 

easy task. Besides union-based collective bargaining and legal protections of pension benefits 

(Costrell et al. 2011, Munnell and Quinby 2012, Quinby et al. 2018), pension legislation often 

faces political pressures (Thom 2013, Anenson et al. 2014). Since current workers and soon-to-

be-retirees benefit the most from near-term spending on retirement but are barely affected by 

long-term consequences of unfunded liabilities, they, as voters, are less likely to support pension 

reform agendas (Kelley 2014). Consequently, political leadership of many states has an incentive 

to grandfather current workers into reform legislation by protecting their benefits from reform 

provisions (Weaver 1999, Schieber 2003). Reforms that grandfather current workers into 

existing retirement schemes and apply only to new hires may not affect the labor market 

behavior of current workers as much. Since the reforms that apply to new hires do not affect all 

workers, we rerun the models using only those reforms that apply to all workers. In these models 

states where reforms applied to new hires only are treated as non-reformers. The estimates are 

presented in the last six columns of Table 4.5. We observe that the effects of pension reforms 

become marginally stronger (go from 0.21 to 0.23 for any reduction and from 0.24 to 0.26 for 

explicit reduction) and conclude that the effects of the reforms on turnover are driven by the 

behavior of current workers rather than new hires. It is not surprising because when a post-

reform hire joins the public sector, they knowingly sign-up for a redesigned pension benefit 

package, which they view as a baseline against which to compare future benefit changes rather 

than as a benefit reduction.  
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Table 4.6: Regression parameter estimates of public turnover with state and year effects and 
growth trend variables, standard errors  in parentheses 

 
Employee responsiveness to benefit reductions may strengthen as more workers get 

vested and become more mobile 12 or if their understanding of the reform effects on benefits 

improves over time. To explore the possibility of reform effect strengthening, we rerun the first 

five models with the main findings from Table 4.4 by adding growth trends and present them in 

Table 4.6. A growth trend equals one in the first year of the reform regime and increases by one 

in each subsequent year. We observe that the main effects remain substantively and statistically 

significant in the presence of the growth trends whereas the growth trends do not reach 

                                                           
12 The main model specifications assume equal shares of vested and non-vested workers in treated and non-treated 
state-years. 

  Main Interaction 

Any reform    0.17*   -1.05*  
       (0.09)   (0.60)  
Any reform * College      0.02**  

         (0.01)  

Any reform growth trend 0.04        0.03  

 (0.03)        (0.03)  

Explicit reform        0.24**       -0.85   0.24** 
       (0.11)  (0.61) (0.11) 
Implicit reform        0.05 0.05  -1.23* 
 (0.11) (0.12) (0.64) 
Explicit reform * College    0.02*  
  (0.01)  
Implicit reform * College     0.03**    
   (0.01) 

Explicit reform growth trend -0.00 -0.01            0.00 
 (0.02) (0.03)           (0.03) 

Implicit reform growth trend -0.00 0.00           -0.01 

 (0.03) (0.03)            (0.03) 
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conventional levels of statistical significance in any of the five models. Based on these results, 

we conclude that modelling the effects or reforms as equal in each post-treatment year while 

using state-year data is appropriate, if crude.  

 
Discussion  

This study examined the effects of recent state retirement system reforms on public sector 

turnover to find that, on average, benefit reducing reforms increased turnover by 0.21 percentage 

points or four percent and that reforms involving explicit benefit reductions drove these effects. 

The models also suggest that worker responsiveness differed by educational attainment, with the 

reform effects being stronger in states with higher shares of college graduates in the public 

sector. 

The design of retirement benefits will continue to influence the attractiveness of public 

sector employment as well as the ability of governments to compete for the best and the 

brightest. Since fiscal and demographic pressures facing public retirement systems are likely to 

increase the need for benefit redesign, policymakers will have to reckon with the implications of 

the reforms for public sector attractiveness and consider incentives that would pull workers into 

the public sector to counteract the centripetal forces. Whether such incentives will include higher 

salaries, fringe benefits, more flexible work schedules, technological upgrades or a more radical 

rebranding of the rewards of public sector work and other strategies will depend on a better 

understanding of the needs and values of the future generations of workers (Deloitte 2017, Curry 

2017). Irrespective of the specific strategies used, public employers will have to pay more 

attention to their private and nonprofit sector competition in the environment of retirement 

benefit reductions.  
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Another implication of the study is that reform design matters. Marginal changes in 

benefit eligibility and marginal reductions in benefit generosity that are not stated as benefit 

reductions are likely to have smaller effects on turnover than explicit benefit cuts. However, the 

timing of pension reforms during and right after the recession prevents us from making this 

claim confidently. The advantage of public sector employment in providing job security is 

known to increase during recessions (Kopelman and Rosen 2016). As a result, our estimates may 

be understating actual worker dissatisfaction with benefit changes. A longer study in a period of 

economic expansion can offer a better understanding of public worker responsiveness to benefit 

cuts of different nature.  

Interestingly, modest effect sizes may also be interpreted as evidence of the 

overcompensation of public workers relative to their private counterparts. Substantively feeble 

changes in public turnover following the reforms may signal that the latter did not reduce the 

public wage and benefit packages enough to bring their value on par with private sector 

employment packages to encourage worker interest in alternative employment. Consequently, 

modest contributions of pension reforms to public sector turnover may be viewed as reassuring 

evidence on public sector competitiveness and labor force stability. 

Like most inferences based on aggregate data, our inferences about worker 

responsiveness to pension reforms run the risk of ecological fallacy. Decisions to quit are taken – 

and, therefore, are best studied – at the individual level. Research at the individual level would 

be needed to unmask variation in worker behavior after the reforms and corroborate the patterns 

that this study detects. It could also shed more light on the relative importance of monetary and 
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non-monetary rewards of public service in the context of benefit redesign to help guide 

management practices that enhance retention. 

Future research on the effects of pension reforms on public sector attractiveness could 

also examine the effects of reforms by worker characteristics other than educational attainment. 

Since racial and ethnic minorities have different experiences in the labor market than white 

workers and face particular difficulties in finding employment in times of abundant labor supply 

such as recessions (Bertrand and Mullainathan 2004, Couch and Fairlie 2010, Kopelman and 

Rosen 2016, Laird 2017), pension reforms that coincided with the Great Recession could have 

depressed their turnover relatively more than of the titular group. Similarly, worker 

responsiveness to the reforms can differ by gender. Women are known to be relatively more risk-

averse in pension plan choices and investments (Bajtelsmit, Bernasek, and Jianakoplos 1999, 

Embrey and Fox 1997, Sundén and Surette 1998, Watson and McNaughton 2007), to have lower 

tolerance for real financial losses (Dulebohn 2002) but also to show more adaptive behaviors in 

response to an early retirement shock (Isaksson and Johansson 2000). Given these patterns, a 

closer look at how men’s and women’s responses to the reforms differ may be another 

meaningful direction for future work.  
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CHAPTER 5 
 

CONCLUSION 
 
 

Pension benefits and pension reforms are multifaceted issues and will continue to influence state 

fiscal policies and labor management practices. Continuous fiscal stress and the growth of 

pension debt puts pressure on state governments to adopt pension reforms. At the same time, 

legal protections and resistance of unions and public employees restraint state efforts to reform 

their retirement systems. This dissertation contributes to the research on public sector pensions 

by examining the effects of internal and external factors on the implementation of pension 

reforms and by studying the effects of the reforms on public sector turnover.   

Chapter 2 finds that collective bargaining rights do not affect pension benefit levels and 

annual pension contributions suggesting that pension benefits are effectively determined through 

in state laws and statutes. However, collective bargaining rights over wages and compensation 

are found to protect public employees’ pension benefits from being cut back in an economic 

downturn. Unions still use their soft power (campaign donations and unionization intensity) to 

negotiate for pension benefits and by asserting their influence on political candidates during 

elections. Political ideology, pension plan solvency, and legal protections for pension benefits 

also have strong influences on pension benefit generosity of state-administered plans.  

Chapter 3 shows that the availability of financial resources and plan funding discipline 

are important factors for state governments when considering pension reform adoption. In both 

plan-level and state-level analysis, an increase in ADC (aka ARC) paid is negatively associated 

with the likelihood of a pension reform. These results emphasize the importance of financial 

discipline for the sustainability of pension plans. Similar to Thom (2015), this study does not 
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find significant effects of state fiscal health (either fiscal stress or fiscal reserves indicators) on 

pension reforms. However, state economic conditions have a strong impact on reform enactment. 

Improvements in state economic conditions significantly decrease the likelihood of adopting a 

benefit-reducing pension reform.  

In addition, Chapter 3 expands the current literature on government political structure and 

pension reforms. It finds that the political ideology of the state legislature and governorship 

influence pension reform adoption. The plan-level analysis shows that Republication-controlled 

legislatures offer less generous pension benefits and have a higher probability of increasing 

employee’s contributions in comparison with Democrat-controlled or politically divided state 

legislatures. However, the relationship between political parties and fiscal policy not only 

depends on which party controls the upper and lower chambers but also on the interaction 

between the executive and legislative branches. A state-level analysis of the determinants of 

pension reforms demonstrates that a unified Republican government is statistically more likely to 

adopt pension reforms, while there are no significant differences between the likelihood of 

reform enacted between a unified Democrat and a divided government. These results further 

expand the literature in the effects of unified and divided government on fiscal outcomes 

(Poterba 1994, Alts and Lowry 1994). Not only are a unified government more likely to respond 

to a fiscal crisis than a divided government, but also the political ideology of the party that 

controls the legislature and executive branches influences pension reform adoption.  

Chapter 3 also sheds light on the question of whether states learn from previous reform 

adopters. Controlling for internal economic, political and fiscal conditions as driving factors or 

pension reforms, this study explores both national and regional diffusion effects of pension 
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reforms to take into account fiscal competition and fiscal disparities among states. The statistical 

analysis shows that models with both internal and external factors predict the likelihood of 

pension reforms better than with internal factors alone. In addition to the financial status of 

pension funds and state political and fiscal conditions, states are more likely to enact a pension 

reform when their neighboring and ideological similar states successfully enacted similar types 

of reforms.  

State internal and external conditions are not the only elements that need to be considered 

before making a pension reform decision. Chapter 4 shows that the responsiveness of public 

employees to benefit-reducing reforms is tangible and differs based on reform types and worker 

education. By categorizing pension reforms into three groups: explicit benefit reductions, 

implicit benefit reduction, and benefit-neutral reforms, this chapter provides a comprehensive 

analysis on how reform design can have different effects on public sector employees. The study 

shows that changes in benefit eligibility that are not stated as benefit reductions have smaller 

effects on turnover than explicit benefit cuts. The effect of reform on workers’ turnover is 

stronger in states with higher shares of college graduates in the public sector. The results have an 

important implication for state policymakers who have to consider the impact of pension reform 

design on the quality of public workforce and the ability of governments to compete for high-

quality workers. 

This dissertation has limitations that may offer directions for future research on public 

pension management. Though Chapter 3 shows reform diffusion effects among states, we still do 

not know if a state adopts a similar type of pension reforms because it learns from the experience 

of other states or because it wants to compete with them. Furthermore, citizen ideology and 
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preferences are important factors that have not been captured in this study. Since citizens or 

taxpayers can put pressure on a government’s policy through on their elected representatives or 

by voting with their feet, the preferences of citizens over pension reforms and their attitudes 

toward public sector employees might affect the likelihood of reform adoption. In addition, while 

the operationalization of the reforms in Chapter 4 has successfully captured the visibility of 

pension reforms as well the intensity of reforms in each state, it does not reflect the extent or 

severity of benefit reductions. Future research that could classify each reform types by the degree 

of benefit reductions could provide more evidence on the effects of reforms. Finally, additional 

analysis of the effects of pension boards and individual and organizational level working 

conditions and preferences could offer a more complete evaluation of the effects of pension 

reform implementation on the public workforce.  
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APPENDIX A 
 

COLLECTIVE BARGAINING RIGHTS IN STATES1 

 
 

A. Teacher  B. Police C. General Public Employees 
Prohibited Permitted Prohibited Permitted Prohibited Permitted 

Alabama  Alaska  Alabama  Alaska  Alabama  Alaska  

Arizona  Arkansas  Arkansas  Arizona  Arizona  California  

Colorado  California  Colorado  California  Arkansas  Connecticut  

Georgia  Connecticut  Georgia  Connecticut  Colorado  Delaware  

Idaho  Delaware  Idaho  Delaware  Georgia  D.C  

Kentucky  D.C  Louisiana  D.C  Indiana  Florida  

Louisiana  Florida  Mississippi  Florida  Kentucky  Hawaii  

Mississippi  Hawaii  North Carolina  Hawaii  Louisiana  Idaho  

North Carolina  Illinois  North Dakota  Illinois  Mississippi  Illinois  

North Dakota  Indiana  South Carolina  Indiana  North Carolina  Iowa  

South Carolina  Iowa  Tennessee  Iowa  North Dakota  Kansas  
Texas  Kansas  Virginia  Kansas  South Carolina  Maine  

Virginia Maine  West Virginia  Kentucky  Tennessee  Maryland  

 Maryland  Wyoming  Maine  Texas  Massachusetts  

 Massachusetts   Maryland  Virginia  Michigan  

 Michigan   Massachusetts  West Virginia  Minnesota  

 Minnesota   Michigan   Missouri  

 Missouri   Minnesota   Montana  

 Montana   Missouri   Nebraska  

 Nebraska   Montana   Nevada  

 Nevada   Nebraska   New Hampshire  

 New Hampshire   Nevada   New Jersey  

 New Jersey   

New 
Hampshire   New Mexico  

 New Mexico   New Jersey   New York  

 New York   New Mexico   Ohio  

 Ohio   New York   Oklahoma  

 Oklahoma   Ohio   Oregon  

 Oregon   Oklahoma   Pennsylvania  

 Pennsylvania   Oregon   Rhode Island  

 Rhode Island   Pennsylvania   South Dakota  

 South Dakota   Rhode Island   Utah  

 Tennessee   South Dakota   Vermont  
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 Utah   Texas   Washington  

 Vermont   Utah   Wisconsin  

 Washington   Vermont   Wyoming  

 West Virginia   Washington    
 Wisconsin   Wisconsin    

 Wyoming      
1Sources: Sanes and Schmitt 2014. 
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APPENDIX B 
 

PENSION REFORMS BY STATE 
 

 

State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

Alabama 
  

Both TRS and ERS 

2011 increase employee contribution  All 

2012 increase final year to calculate pension benefits New hires 
2012 increase retirement age New hires 

 2012 decrease pension benefit multiplier New hires 

Alaska Both TRS and ERS   2005 introduce a non-DB option as an alternative All 

Arizona 
ASRS which covers 
both teachers and 
public employees 

2010 
increase retirement rules or increase the 
combination of years and services to be 
eligible for full retirement   

All 

2011 increase final year to calculate pension benefits All 

2011 increase years of service All 

2011 cut COLA New hires 

2011 increase employee contribution All 

2011 increase employer contribution All 

Arkansas 
State employees 
only (PERS) 

2013 increase final year to calculate pension benefits All 

2013 increase employer contribution All 

California 
Both PERS and 
STRS 

2010 increase final year to calculate pension benefits New hires 

2010 decrease pension benefit multiplier New hires 

Colorado 

Both state 
employees and 
teachers’ pension 
plans 

2006 introduce a non-DB option as an alternative All 

2010 cut COLA All 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

All 

2010 increase employee contribution All 

Connecticut 
All state retirement 
plan members 
including teachers 

2007 increase retirement age All 

2011 cut COLA All 

2011 introduce a non-DB option as an alternative All 

2011 increase final year to calculate pension benefits All 

2011 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement   

All 

2011 increase vesting period All 

2011 cut pension benefit All 

Delaware 2011 increase vesting period  New hires 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

PERS which covers 
all public 
employees 
including public 
school teachers 

2011 
increase retirement rules or increase the 
combination of years and services to be 
eligible for full retirement   

New hires 

2011 increase employee contribution New hires 

Florida 

FRS which covers 
public employees, 
instructors and K-
12 teachers 

2011 cut COLA All 

2011 increase final year to calculate pension benefits All 

2011 increase years of service All 

2011 increase vesting period All 

2011 increase retirement age All 

2011 increase employee contribution All 

Georgia 

State pension plan 
which covers state 
employees and non-
certified teachers 

2008 cut COLA New hires 

 2008 introduce a non-DB option as an alternative New hires 

2009 cut pension benefit All 

2014 increase employee contribution New hires 

Hawaii 

HIERS which 
covers both public 
employees and 
teachers 

2011 cut COLA All 

2011 decrease pension benefit multiplier New hires 

2011 increase final year to calculate pension benefits New hires 

2011 increase vesting period All 

2011 increase employee contribution All 

2011 increase employer contribution New hires 

Idaho    No reforms  

Illinois 
TRS, SRS, and 
SUTS for state 
universities 

2009 cut pension benefits All 

2010 cut COLA New hires 

2010 increase final year to calculate pension benefits All 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement   

New hires 

2010 increase vesting period All 

2010 increase retirement age All 

2013 introduce a non-DB option as an alternative All 

Indiana 

Both teacher and 
state employees’ 
pension plans.  
 
In 2011, Indiana 
combined state plan 
and teacher plan 
into one  

2010 cut pension benefits New hires 

2011 introduce a non-DB option as an alternative All 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

Iowa 

State pension 
system which 
covers both 
teachers and public 
employees 

2008 increase employer contribution All 

2010 increase final year to calculate pension benefits All 

2010 increase vesting period All 

2010 increase employee contribution All 

Kansas 

KPERS which 
covers both public 
employees and 
teachers 

2007 increase final year to calculate pension benefits All 

2007 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

All 

2007 increase employee contribution New hires 

2011 cut COLA New hires 

2012 introduce a non-DB option as an alternative All 

Kentucky 

Both public 
employees and 
teachers' pension 
plans 

2008 cut COLA All 

2008 decrease pension benefit multiplier All 

2008 introduce a non-DB option as an alternative All 

2008 increase final year to calculate pension benefits All 

2008 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

All 

2008 increase vesting period All 

2008 increase employee contribution New hires 

Louisiana 

Both state 
employees and 
teachers' pension 
plans 

2009 cut COLA New hires 

2010 increase final year to calculate pension benefits All 

2010 increase employee contribution New hires 

2011 increase employer contribution All 

2012 Introduce a non-DB option as an alternative All 

2013 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

All 

2014 increase retirement age All 

Maine 

PERS which covers 
for both public 
employees and 
teachers 

2011 cut COLA All 

2011 increase retirement age All 

Maryland 

SRPS which covers 
both public 
employees and 
teachers 

2011 cut COLA All 

2011 decrease pension benefit multiplier All 

2011 increase final year to calculate pension benefits New hires 

2011 increase vesting period New hires 

2011 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement  

All 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

2011 increase employee contribution All 

Massachusetts 

Both MSERS (state 
employees) and 
MTRS (teachers’ 
pension plan) 

2011 cut pension benefits All 

2011 decrease pension benefit multiplier All 

2011 increase final year to calculate pension benefits All 

2011 increase retirement age All 

Michigan 

Reforms in 2010 
and 2012 applied to 
teachers  
 
Reform in 2011 
applied to state 
employees  

2010 cut COLA All 

2010 increase employee contribution All 

2011 introduce a non-DB option as an alternative All 

2012 cut in pension benefits All 

Minnesota 

Both state 
employees and 
teachers’ pension 
plans 

2010 cut COLA All 

2010 increase vesting period All 

2010 increase employee contribution All 

2010 increase employer contribution All 

Mississippi 

State pension plans 
which covers both 
teachers and public 
employees 

2007 increase vesting period New hires 

2007 
increase retirement rules or increase the 
combination of years and services to be 
eligible for full retirement   

New hires 

2011 cut COLA All 

2011 increase retirement age All 

Missouri 

Reforms in 2010 
applied to state 
employees 
 
Reform in 2011 
applied tor teacher 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full  

New hires 

2010 increase vesting period New hires 

2010 increase employee contribution New hires 

2011 cut COLA New hires 

Montana 

Reforms in 2011 
applied to state 
employees 
 
Reforms in 2013 
applied to teacher 

2011 decrease pension benefit multiplier New hires 

2011 increase final year to calculate pension benefits New hires 

2011 
increase in retirement rule or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 

2011 increase employee contribution New hires 

2013 cut COLA All 

2013 increase employer contribution All 

Nebraska 
  

NPERS which 
covers both public 
employees and 
teachers 

2007 increase employee contribution All 

2009 increase employer contribution All 

2013 cut COLA New hires 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

2013 increase final year to calculate pension benefits New hires 

Nevada 

PERS which covers 
both public 
employees and 
teachers 

2009 cut pension benefits All 

2009 cut COLA New hires 

2009 decrease pension benefit multiplier All 

2009 increase final year to calculate pension benefits New hires 

2009 increase years of service All 

2009 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 

2009 increase retirement age All 

New 
Hampshire 

NHRS which 
covers both public 
employees and 
teachers 

2008 cut pension benefits All 

2009 increase employee contribution New hires 

2011 decrease pension benefit multiplier New hires 

2011 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 

2011 increase vesting period New hires 

2011 increase retirement age New hires 

New Jersey 

NJ Division of 
Pension Benefit 
which covers both 
public employees 
and teachers 

2007 introduce a non-DB option as an alternative All 

2007 increase employee contribution All 

2008 increase retirement age All 

2010 decrease pension benefit multiplier All 

2011 cut COLA New hires 

New Mexico 

Both state 
employees and 
teachers’ pension 
plans 

2009 increase years of service All 

2009 increase retirement age All 

2009 increase employee contribution All 

2013 increase vesting period New hires 

2013 cut COLA All 

2013 decrease pension benefit multiplier New hires 

2013 increase final year to calculate pension benefits New hires 

New York 

Both state 
employees and 
teachers’ pension 
plans 

2009 cut pension benefits All 

2009 increase years of service All 

2009 increase vesting period All 

2009 increase retirement age All 

2012 decrease pension benefit multiplier All 

2012 introduce a non-DB option as an alternative New hires 



146 

State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

2012 increase final year to calculate pension benefits All 

2012 increase employee contribution All 

North 
Carolina 

State pension 
systems which 
covers both 
teachers and public 
employees 

  2011 increase vesting period New hires 

North Dakota 

Reform in 2011 and 
2015 applied to 
state employees’ 
pension plan 
 
Reforms in 2007 
and 2011 applied to 
teachers’ pension 
plan 

2007 increase years of service All 

2007 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 

2007 increase final year to calculate pension benefits All 

2007 increase employer contribution All 

2011 increase employee contribution New hires 

2015 cut pension benefits New hires 

Ohio 

Both state 
employees, public 
safety and teachers’ 
pension plans 

2012 cut pension benefits All 

2012 cut COLA All 

2012 decrease pension benefit multiplier All 

2002 introduce a non-DB option as an alternative All 

2012 increase final year to calculate pension benefits All 

2012 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement  

All 

2012 increase employee contribution All 

Oklahoma 

Reforms in 2011 
applied to both state 
employees and 
teachers’ pension 
plans 
 
Reforms in 2013 
and 2014 applied to 
state employees 
only 

2011 cut COLA All 

2011 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 

2011 increase retirement age New hires 

2013 increase final year to calculate pension benefits New hires 

2013 increase employee contribution New hires 

2014 introduce a non-DB option as an alternative New hires 

Oregon 

State's pension 
plans which covers 
both teachers and 
public employees 

2013 cut COLA All 

2013 increase final year to calculate pension benefits All 

Pennsylvania 2010 decrease pension benefit multiplier All 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

Both SERS for all 
employees and 
Public School 
Retirement plans 
for teachers 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement   

All 

2010 increase vesting period New hires 

2010 increase retirement age All 

2010 increase employee contribution New hires 

2010 increase employer contribution All 

Rhode Island 

State pension 
system which 
covers both 
teachers and public 
employees 

2009 cut pension benefits All 

2009 cut COLA All 

2009 increase final year to calculate pension benefits All 

2011 introduce a non-DB option as an alternative All 

2011 increase employee contribution New hires 

2012 increase retirement age All 

South 
Carolina 

State pension 
system which 
covers both 
teachers and public 
employees 

2012 cut pension benefits New hires 

2012 cut COLA All 

2012 increase final year to calculate pension benefits New hires 

2012 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement  

All 

2012 increase vesting period New hires 

2012 increase employee contribution All 

2012 increase employer contribution All 

South Dakota 

State pension 
system which 
covers both 
teachers and public 
employees 

2010 cut COLA All 

Tennessee 

Tennessee 
consolidated 
retirement system 
which covers public 
employees, teachers 
and public safety 

2007 
increase in retirement rule or increase in the 
combination of years and services to be 
eligible for full retirement 

All 

2013 introduce a non-DB option as an alternative New hires 

Texas 

ERS which covers 
pension benefits for 
state public 
employees.  

2009 cut pension benefits All 

2009 introduce a non-DB option as an alternative All 

2009 increase final year to calculate pension benefits All 

2009 increase vesting period New hires 

2009 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

New hires 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

2009 increase employee contribution All 

Utah 

URS which covers 
both public 
employees and 
teachers 

2010 cut pension benefits New hires 

2010 cut COLA New hires 

2010 introduce a non-DB option as an alternative New hires 

2010 increase final year to calculate pension benefits New hires 

2010 Increase years of service New hires 

Vermont 

Reforms in 2008 
applied to state 
employees 
 
Reform in 2010 
applied to teacher 

2008 cut pension benefits All 

2008 increase employee contribution All 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement    

All 

Virginia 
VRS that covers 
public employees 
and teachers 

2010 cut COLA All 

2010 increase final year to calculate pension benefits New hires 

2010 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement   

All 

2010 increase employee contribution All 
2012 decrease pension benefit multiplier New hires 

2012 introduce a non-DB option as an alternative New hires 

2012 increase retirement age New hires 

Washington 

DRS which covers 
most public 
employees 
including teachers 

2011 cut pension benefits All 

2012 decrease pension benefit multiplier All 

West Virginia 

WV consolidate 
Public Retirement 
which covers both 
public employees 
and teachers 

2011 increase years of service New hires 

2015 increase retirement age New hires 

2015 increase final year to calculate pension benefits New hires 

2015 increase employee contribution New hires 

Wisconsin 

State pension plans 
which covers both 
teachers and public 
employees 

2011 increase vesting period New hires 

Wyoming 

State pension plans 
which covers both 
teachers and public 
employees 

2012 cut COLA All 

2012 decrease pension benefit multiplier All 

2012 increase final year to calculate pension benefits All 

2012 
increase in retirement rules or increase in the 
combination of years and services to be 
eligible for full retirement  

All 

2012 increase retirement age All 
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State 
Plans affected by 

the reform 
Year Type of Reform Applies to 

2010 increase employee contribution All 

2010 increase employer contribution All 
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