
 

 

 
 

THE EFFECT OF STATE SAVINGS ON STATE EXPENDITURE CUTS, EMPLOYMENT CHANGES, AND 

REVENUE ACTIONS FROM 1997 TO 2010 
  
 
 
 
 
 

A Thesis 
submitted to the Faculty of the 

Graduate School of Arts and Sciences 
of Georgetown University 

in partial fulfillment of the requirements for the 
degree of 

Master of Public Policy 
in Public Policy 

 
 
 
 

By 
 
 
 
 

Christopher J. Hildebrand, B.A. 
 
 
 
 
 

Washington, DC 
April 13, 2012



 

ii 
 

 
 
 
 
 
 
 
 
 
 
 

Copyright 2012 by Christopher J. Hildebrand 
All Rights Reserved 



 

iii 
 

 
THE EFFECT OF STATE SAVINGS ON STATE EXPENDITURE CUTS, EMPLOYMENT CHANGES, 

AND REVENUE ACTIONS FROM 1997 TO 2010 
 
 

Christopher J. Hildebrand, B.A. 
 

Thesis Advisor:  Jeff Larrimore, Ph.D.  
 

ABSTRACT 
 

 Nearly all American states face some form of a Balanced Budget Requirement (BBR) limiting 

their control over fiscal policy by requiring that expenditures must not exceed revenues. During 

recessions, BBRs place significant fiscal pressure on state budgets as they struggle to cope with 

significantly reduced revenues and the automatic increase in some safety net spending programs. 

This thesis examines the role that state savings play in reducing the fiscal pressure faced by 

states through the three main avenues that states use to control their budgets: expenditure 

changes, net revenue actions (tax increases or decreases), and employment changes. State 

savings are expected to exert a significant positive relationship: as state savings increase, 

expenditure reductions, tax increases, and layoffs are expected to decrease, especially during 

periods of fiscal stress; savings act as a form of counter-cyclical fiscal capacity. To quantitatively 

examine this relationship, a series of multivariate OLS regressions with state and year fixed 

effects are performed using data from the National Association of State Budget Officers 

(NASBO). The results show that state savings do exert a statistically significant positive effect 

on expenditures, net revenue actions, and employment, although the results do not hold for 

employment during moderate or severe fiscal crises.  
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INTRODUCTION 
 
 In the budgetary world, fiscal policy is king. Governments on every level – local, state, and 

federal – subtly shift money from one program to another, adjust legislative language, and 

meddle with outlays and budget authority. But the story is not the same on all levels. In the 

United States at least, the federal government has greater fiscal flexibility for one simple reason: 

they can run deficits. Deficits cut the fiscal strings tethering the government to the laws of 

normal budgetary physics and allow them to borrow the money they need to fund the programs 

they choose, regardless of if they have enough revenues to cover those programs or not. States, 

on the other hand, do not enjoy this luxury, and are forced to operate in a much stricter budgetary 

realm where expenditures cannot exceed revenues. The federal government and the states, 

therefore, have very different reactions to economic shocks in accordance with the different 

financial tools available to them.  

 This paper explores the ways states react to periods of fiscal stress, focusing in particular on 

the role of state savings. State fiscal reserves are a significant budgetary tool that may be utilized 

by fiscally prudent states in anticipation of a recessionary period, with the expectation that they 

will help ease the financial pressures caused by exogenous revenue shocks. While these fiscal 

reserves are a relatively new phenomenon, becoming commonplace only in the late 1980s, an 

emerging field of literature is devoted to the study of their effectiveness. 

 The primary research question of this paper is to determine if total state savings have a 

statistically significant effect on three reactions to fiscal stress: expenditure changes, net revenue 

actions (tax increases or decreases), and state employement levels. Data from the National 

Association of State Budget Officers (NASBO) over the years 1997 to 2010 grant insight into 
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both the 2001 recession and the “Great Recession” beginning in late 2007, and make possible a 

series of multivariate OLS regressions to empirically study the research question.  

 The paper is structured as follows. First, a motivation and background section lays the 

contextual framework and suggests several policy relevant, practical applications. Next, the state 

of the literature is reviewed, and the gap this paper aims to fill is identified. Afterwards, a 

conceptual framework allows for the formal statement of the paper’s hypothesis. A discussion of 

the data (and its sources) and the empirical methodology follows before the results are presented. 

Policy implications and final thoughts conclude.  

 

MOTIVATION AND BACKGROUND 
 

 For the federal government, the onset of a recession and the accompanying revenue decrease 

is often a signal to pursue an expansionary fiscal policy (Blinder 2011). The tale is exactly the 

opposite on the state level, however. States must reduce their expenditures or take other actions 

to match decreased revenues. These reductions, in turn, place a very real burden on the average 

citizen, as the support programs and state-level services they rely on face budget cuts at exactly 

the time when they are often needed most.  

 Savings are a way for states to relieve some of the pressure placed upon them by decreased 

revenues. Some states will choose to save their money during economic booms – squirreling it 

away for “rainy days” in the future. When a recession does hit, those states can draw on these 

savings, using them to temporarily keep their spending levels on par with earlier levels until the 

recession eases and revenues return to normal levels. Absent savings, however, states have very 

few fiscal choices that do not involve significant pain for the entire state. For example, in a world 

without state savings, states would traditionally cut their expenditures back to match reduced 
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revenues, raise taxes to bring revenues back up to earlier levels, or lay off state workers and 

employees to reduce the financial burden on the budget.  

 These actions all have very real consequences, however, especially for the citizens that must 

endure them. These cuts often occur during recessions, when individuals are already facing wage 

cuts, job losses, and the need to cut back on personal expenditures. State actions to raise taxes or 

reduce the funding for important services can, at times, exacerbate this problem and place an 

additional burden on the average citizen.  

 This is also a story of political economy. Politicians must choose (in conjunction with their 

fellow state politicians) how to best allocate funds, given a complex series of often competing 

interests. Choosing to save money during strong economic conditions may mean less money 

spent and fewer employees hired, but conversely, fewer saving means a harder struggle during a 

recession. In addition, politicians must also decide when to use their savings – a difficult choice 

to face given insufficient information to determine the precise length and severity of any 

particular recession. All of these choices, of course, have important electoral consequences. The 

mere presence of savings, therefore, does not always directly translate into an apparent impact on 

the consequences of state fiscal stress.  

 Clearly, there are important policy implications for a fiscal tool that can help states avoid 

these painful decisions, or at least delay them until the fiscal pressure fades. Most obvious, of 

course, is the impact on the citizens of individual states. If savings are demonstrated to provide 

significant counter-cyclical fiscal capacity, as others have suggested (Hou 2007), then 

policymakers may have an impetus to adjust their fiscal practices to suit. The ultimate goal is 

therefore to inform policymakers of the optimal fiscal practices that will enable them to better 

weather fiscal crises, and pass the benefits on to their citizens in the form of less fiscal volatility. 
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In a sense, this seems equivalent to adopting a fiscally prudent perspective – a perspective that 

often falls prey to short-term political considerations. Empirical results advocating for fiscal 

prudence, however, might motivate state governments to institutionalize such behavior. In other 

words, states can create budget stabilization funds (BSFs) with strict deposit and withdrawal 

requirements to, as much as is feasible, automate the savings process and thus insulate it from the 

vagaries of the political process and be better prepared for fiscal crises.  

 Optimal savings practices also permeate onto a deeper policy level. Consider, for example, 

the larger context of the fiscal business cycle. If states choose to funnel money from their 

revenues in a time of economic prosperity into savings for the next crisis, then they are also 

inherently choosing not to spend that money on services or other expenditures. This can have the 

effect of slowing their growth from a baseline level during a prosperous economic period, but 

states also gain the rewards for this restrained growth when the economy falters. The 

expenditures curve is smoothed over time.  

  

LITERATURE REVIEW  
 
 

As mentioned previously, unlike the federal government, most states are subject to varying 

forms of a balanced budget requirement. This limitation presents states with severe cyclical fiscal 

challenges during times of reduced economic growth (Hou 2006). To counter this difficulty, 

most states began to institutionalize budget stabilization funds (BSFs) to provide counter-cyclical 

fiscal capacity (coined CCFC by Hou 2007) in the late 1980s (Wagner 2005). Indeed, while only 

a handful of states had BSFs in the early 1980s, forty-four states had them by the mid-1990s 

(Sobel and Holcombe, 1996).     
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 Sobel and Holcombe (1996) was the first major study seeking to understand the fiscal effect 

of BSFs. Using data from the National Association of State Budget Officers (NASBO), Sobel 

and Holcombe estimated the extent to which BSFs eased state responses to fiscal stress 

(constructed as the sum of tax increases and expenditure shortfalls) during the 1990-1991 

recession. Their results concluded that BSFs – when properly structured – did ease some 

budgetary pressure, although they were insufficient to completely obviate the need for tax 

increases or expenditure cuts. In this first study, however, Sobel and Holcombe also found that 

structural factors of BSFs were determined to have an important impact on their ability to ease 

state responses to fiscal stress (as they define it). These structural factors, and other political and 

economic factors, are the subject of a more focused subset of the literature, and are discussed a 

little later in the literature review.  

 Building on Sobel and Holcombe’s early work, Douglas and Gaddie (2002) examined the 

recession of 1990-1991 with the same data, but also an expanded empirical methodology. 

Although they use the same dependent variable as Sobel and Holcombe (fiscal stress), Douglas 

and Gaddie added further structural variables as well as controls for severity of the recession and 

balances of other savings outside of BSFs. These additions did not point to substantively 

different results from Sobel and Holcombe, and Douglas and Gaddie concluded that while BSFs 

do levy a significant impact on state fiscal stress, the “structure of particular funds – the 

inclusion of savings requirements and the existence of multiple funds – were related to a greater 

ability to mediate fiscal stress, even when the presence of a rainy day fund [BSF], the solvency 

of the fund, and the severity of the economic recession are controlled for” (Douglas and Gaddie 

2002, 29).  
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 Intrigued by the smaller than expected impact of BSFs relative to other factors, Douglas and 

Gaddie hypothesized that several factors might account for this finding. First, they speculate that 

the size of a BSF might be correlated with those states that are more likely to be heavily 

impacted by fiscal stress during recession. Second, states choose to cut expenditures during 

recessions, distorting the ratio of their BSF funding levels to general expenditures. These two 

factors combined lead to, as they describe it, a “cruel paradox: states seemingly better prepared 

for fiscal shortfalls are most likely to suffer those shortfalls” because those states also have 

particularly volatile budgets (Douglas and Gaddie 2002, 28).  

 Building on these two seminal works are the contributions of Yilin Hou (2003, 2005, 2008). 

Using a different dependent variable, a significant number of additional control variables, and a 

different quantitative approach, Hou (2003) casts light on the counter-cyclical effects of BSFs, 

and finds that each percentage point increase in the balance of a BSF can minimize the negative 

gap of general fund expenditure by a quarter of a percentage point. Hou also prefers a stricter 

definition of a Budget Stabilization Fund (BSF), and thus relies on data from each state’s 

Comprehensive Annual Financial Report (CAFR) – although he also uses NASBO data for 

comparison of the two definitions. Hou (2005) builds on his earlier research with several minor 

empirical adjustments, finding similar results that “generate evidence that aggregate reserves had 

positive effects on state own-source expenditure.” Additionally, Hou continues to analyze the 

structural features of BSFs through analysis of aggregated versus disaggregated reserves, finding 

that BSF reserves have a larger effect than general fund balances. 

Perhaps the most convincing of Hou’s work, however, is his 2008 study. Abandoning earlier 

concerns about BSF definitions, Hou was the first to expand the scope of BSF studies to include 

data up to 2003. Mirroring Douglas and Gaddie’s findings, Hou’s most recent work finds 
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statistically significant results but with a weaker magnitude than expected (and previously found 

by Douglas and Gaddie). These results suggested that BSF funds are applied more towards 

annually appropriated budgets as opposed to emergency expenditure boosts outside the normal 

annual budget cycle.  

 Wagner (2005) bases his model upon Sobel and Holcombe’s seminal piece, with four major 

alterations. Further differentiating from other work, Wagner’s main dependent variable of 

interest is cyclical variability of real per capita expenditures – suggesting an increased emphasis 

on the role of BSFs throughout a full economic “cycle.” Despite these changes, Wagner finds 

results in line with previous work: states that have strict rule-bound BSFs experience lower 

expenditure volatility than states without strictly-controlled BSFs.  

 Finally, Merriman and Maag (2007) represent the latest literature in the field. Their work is 

broader than previous studies, addressing the issue through the lens of states’ overall fiscal 

health. Merriman and Maag continue to expand the date range of the literature with models that 

include data through 2006. Merriman and Maag are also the first study to include interaction 

terms in their empirical model, allowing the effect of state savings to vary depending upon if a 

state is experiencing a fiscal crisis (defined as a year in which policy-neutral revenue declines) or 

not.  Their conclusions show that “prerecession savings allowed states (in the aggregate) to avoid 

significant cuts in nominal expenditures” (Merriman and Maag, 2007). 

 There is also a field of the literature whose conclusions bear fruit related to structural or 

contextual factors that are found to influence the effectiveness with which BSFs are able to 

reduce fiscal pressure. This further research supplements the findings of the studies discussed up 

until this point, fleshing out the ways in which the structures of BSFs (from both an accounting 

perspective and a legislative / political perspective) interact with their effectiveness. 
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The first cohort of such structural studies addressed the differences between which state funds 

held savings. As Knight and Levinson (1999) and Wagner (2003) point out, followed later by 

Hou and Brewer (2010), there exists a degree of substitutability between the two main savings 

sources: BSFs and state general fund surpluses. These studies do not all agree on the magnitude 

of the difference, however, but serve to reinforce the importance of considering both BSFs and 

general fund surpluses and the distinction between the two when analyzing aggregated state 

savings. Despite these important findings, later work, such as Hou (2005, 2010), place a lower 

emphasis on the difference between the sources of savings in deference to total overall savings.   

In a similar vein, several studies explored the legislation governing the structure and usage of 

BSFs, such as savings / withdrawal requirements. Sobel and Holcombe (1996), in an early 

pioneering study, find that the existence of a BSF in and of itself does not provide a significant 

effect in terms of easing fiscal pressures, but that those states with mandatory deposit 

requirements were more effective in reducing fiscal stress. Douglas and Gaddie (2002) concur 

with Sobel and Holcombe’s results, but add an important distinction. They find that “although 

the structural features associated with fiscal responsibility in designing rainy day funds reduce 

fiscal stress, this influence occurs independent of … large balances in contingency funds” 

(Douglas and Gaddie, 2002, 30).  

 Finally, Rodriguez-Tejedo (2006) and Rose (2008) consider the impact of various political, 

institutional, and economic factors on how well BSFs ease fiscal stress. Using ordinal logistic 

regressions, Rodriguez-Tejedo argues that the political and economic conditions surrounding 

BSF introduction play an important role. States with politically fragmented legislative bodies 

have less stringent BSFs. Additionally, the severity of a states’ balanced budget requirement and 

state debt levels are found to have an influence on BSF construction. In contrast to Rodriguez-
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Tejedo’s sweeping consideration of multiple contextual factors, Rose (2008) focuses more on 

short-term political influences. While many of her conclusions echo Rodriguez-Tejedo, in 

particular with regards to the influence of stricter BSF rules, Rose also discovers that states draw 

nearly three times as much out of their BSFs during an election year than during a nonelection 

year. Quite clearly, despite the efforts of BSF legislation to provide consistent and clearly 

defined BSF usage, politics also has its hand in the savings jar.  

 This paper fits into the current field of literature as follows. First, it aims to fill the current 

temporal gap in the literature by taking advantage of newly released NASBO data up through 

2010. The inclusion of this data allows the first examination of the role of state savings during 

the so-called “Great Recession” that began in 2007 – a particularly severe recession, especially 

compared to those studied by earlier literature, thus posing a unique test of the effectiveness of 

state savings. Second, while the study will therefore test previous findings, it will also broaden 

the analysis of state savings to explore their impact on additional state decisions. The recent 

economic recession has led to record unemployment levels, partially due to significant layoffs at 

the state and local level. This demonstrates the existence of a third theoretical avenue, not 

considered empirically by previous studies, which states use to react to revenue shocks: reducing 

the number of state employees. To explore the extent to which savings do or do not allow states 

to maintain employment levels, this paper considers how savings influence changes in the 

number of state employees. This analysis of the more recent impact of savings that also takes 

into consideration the effect savings may have on state and local employment will therefore 

contribute significantly to the current field of literature.  
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CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 All states are subject to some form of a balanced budget requirement (BBR). While some 

BBRs lend more flexibility to state policymakers than others, the net effect is to ensure a 

measure of fiscal sustainability. During recessions, however, BBRs dictate that states must react 

to lowered revenues. States generally do so through three main avenues: (1) reducing 

expenditures to match lower revenues, (2) changing tax policies in an attempt to extract more 

revenues despite the economic downturn (known throughout this study as “net revenue actions,” 

in line with the literature), and (3) laying off state employees. These measures are not ideal, are 

usually unplanned and are preferably avoided if at all possible.  

 BSFs, in their most theoretical form, are a fiscal tool states can use to avoid having to make 

any of the three choices outlined above. To do so, BSFs act as a form of counter-cyclical fiscal 

capacity by acting as a source of additional revenues states can rely on only under certain 

circumstances.1 The general economic model, therefore, is one in which states funnel money into 

these funds during times of economic prosperity and only extract these monies when faced with 

an exogenous fiscal shock – often recessions. If states diligently follow this methodology, they 

will have an additional pool of funds to augment their budget situation. Many states also simply 

leave surplus funds in their general fund, instead of funneling money into BSFs, as they have 

greater flexibility over such funds compared to BSFs. Underlying this model is the uncertainty 

inherent in the economy – it is extremely difficult to accurately predict a recession, and therefore 

exogenous revenue shocks are generally unexpected – and in state-level politics more broadly.   

 Of course, BSFs and state savings have a cost. By saving money during periods of economic 

growth, states do not spend as much money as they have available. This can lead some states to 

                                                 
1 For more information on BSF deposit and withdrawal rules, see Appendix Table 4 of this report from the Center on 
Budget and Policy Priorities.  
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temporarily grow faster than others.2 The effects of the savings are realized, however, during 

recessions, as states with more savings are cushioned more than those without significant 

savings. In other words, savings allow for a smoother fiscal cycle, with smaller peaks and 

troughs. 

 An ideal BSF completely obviates the need for expenditure cuts, revenue increases, or 

employee layoffs. However, this ideal is often unattainable, except for states with unusual 

sources of revenue (such as Alaska, with vast natural resources). The optimal size is also subject 

to the severity and length of fiscal crises, and the budget situations of particular states. 3 In 

general, however, state savings levels have been insufficient to obviate significant budgetary 

reactions to fiscal crises. For example, even states with total savings (general fund surpluses + 

BSF balances) in excess of 15% of annual expenditures were unable to avoid significant 

expenditure cuts, tax increases, and employee layoffs once the “Great Recession” struck in 

2007.4 BSF effectiveness, therefore, should be measured by the extent it allows states to maintain 

regular levels of spending and avoid the three fiscal actions discussed earlier.  

 There are many factors which influence BSF effectiveness and that are important to consider 

from a conceptual standpoint. The primary factor is the size and structure of BSFs. Those BSFs 

with stricter requirements governing the amounts that must be put into the fund, and rules that 

limit when such funds may be withdrawn, are predicted to be more effective (Hou 2008). 

                                                 
2 In response to this hypothesis, though, one could argue that translating spending to downturns (thus slowing 
growth during periods of economic expansion) would actually provide a more powerful spending effect, as 
government spending is believed to have a greater impact on growth during tighter fiscal conditions. 
3 Optimal size recommendations vary. Traditionally, savings equal to 5% of annual expenditures was considered a 
robust savings amount. However, more recent experiences suggest that this amount is insufficient, and instead 
suggest savings should be equal to 15% of annual expenditures. Total state savings are generally significantly below 
this amount – in 2006, after states had experienced fairly robust economic growth yet were just on the cusp of a 
major recession, states had on average total savings equal to around 11% of annual expenditures. They would have 
needed, however, savings in excess of 30-40% of annual expenditures in many cases to even approach being able to 
avoid any budgetary reaction to the recession at all. (Boadi, Center on Budget and Policy Priorities.) 
4 It should be noted that the “Great Recession” was particularly severe and had long-lasting impacts on state and 
federal budgets, even after the recession was officially declared over by NBER.  
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Naturally, of course, a larger fund is believed to be more effective, although there is a theoretical 

optimal size of a BSF relative to average expenditure levels (Joyce 2001). A state with more 

savings is expected to make fewer expenditure cuts, raise fewer taxes, and fire fewer employees 

during economic downturns than a state with lower levels of savings. While these structural 

factors are important, readers should note that the primary focus of this paper is the effect of 

aggregate state savings, whether contained in BSFs or simply as surpluses in state general funds.  

 Additionally, there are a host of other factors that have a theoretical impact on both the usage 

and effectiveness of savings at reducing fiscal stress. From a political standpoint, fiscal 

performance during election years is a significant determinant of re-election likelihood (Rose, 

2010). Governors and state legislatures, therefore, are more likely to attempt to withdraw savings 

during election years. Socioeconomic factors, such as personal income levels, economic growth 

rates, or the unemployment rate all provide an economic context that is important to consider. 

For example, a state with higher per capita incomes might take a different approach to revenue 

actions compared to states with lower per capita incomes. Similarly, economic growth rates and 

unemployment levels are important components of the boom/bust economic cycle.  

 Finally, there is a critical temporal component to the theoretical relationship between savings 

and states fiscal reactions to recessions. As discussed earlier, recessions arrive unexpectedly and 

thus evoke quick, often unplanned fiscal responses. While states therefore might make fiscal 

adjustments in the middle of an already-enacted budgetary cycle, they often adjust their budgets 

for the next fiscal year as a reaction. It is in this latter time period that savings are expected to 

have a larger impact, and for that reason, savings are best considered from a lagged perspective.  

 These theoretical relationships lead to our formal hypothesis: state fiscal reserves have a 

significant effect in reducing the amount of expenditure cuts, decreasing revenue-enhancing net 
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revenue actions (tax increases or decreases), and employee layoffs states implement in response 

to exogenous revenue shocks.  

 

DATA AND METHODS 
 

 In order to examine state fiscal savings and their relationship with state fiscal reactions to 

recessions, the paper relies primarily on data from the National Association of State Budget 

Officers (NASBO). NASBO publishes the Fiscal Surveys of the States series biannually, and 

provides detailed documentation and data on a wide variety of state fiscal factors. For this study, 

data was extracted on tax policy changes and other revenue actions, state general funds, 

employment information, and total balances. This data enables the construction of a panel dataset 

comprising data from the years 1996 – 2010.5 Data for 2010 are reported as preliminary, not 

actual. Figures were adjusted for inflation and placed in real (2010) dollars using the CPI-U-RS.  

While the NASBO data is consistent and comprehensive, it is not without flaws. The analysis 

sample is therefore limited in several ways. First, Alaska is a noticeable outlier. For the date 

range of the sample (1997 – 2010), the mean of Alaska’s real per capita savings as a percentage 

of their adjusted expenditures throughout the date range is 142.16%. In fact, in all but six years, 

Alaska’s total savings were greater than their total expenditures for the year. Alaska is thus 

considered a significant outlier, and is excluded from the analysis sample (previous research, 

including Hou 2003, 2005, 2006, 2008 follow a similar approach).  

Second, there are several circumstances of suspicious data. For example, Wyoming shows 

significant changes in their revenue and savings data over the years 2004-2010. The increases 

and decreases are so extreme as to be highly improbable, and are thus omitted from the sample. 

                                                 
5 Data from 1996 is used to enable change variables for 1997 – the levels from 1996 are not included in the analysis, 
so the date range is effectively 1997-2010 (although, as mentioned, 2010 figures are reported from NASBO as 
preliminary.)  
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Hawaii is omitted in 2000 for the same reason. A handful of states and years in other 

circumstances are also omitted because of suspicious data. Finally, there is a group of nine states 

(AR, ME, MT, NV, NC, OR, TX, and WI) that conduct their budgets on a biennial basis. It is 

conceivable that these states, due to the biennial nature of their budgetary cycle, conduct their 

fiscal practices in a meaningfully different manner to states with an annual budget cycle. Readers 

should be aware of this theoretical difference. A dummy variable for these biennial states is 

created (set equal to 1 if the state uses a biennial budget, and set equal to 0 otherwise), although 

NASBO splits biennial budgets so as to generate figures for each year. 

There are 18 pieces of missing data in the dataset, most of which are missing state-level 

employment data. However, because several variables are constructed on a change from year-to-

year basis, uncorrected missing level data generates multiple years of missing “change” data. To 

correct for this missing data, linear interpolations were performed to replace missing level data 

and thus eliminate the additional missing change data. In particular, these linear interpolations 

were used in several circumstances for the employment variable and for the savings variable. 

Additionally, missing employment data from North Carolina were dropped instead of 

interpolated because the data was in a cluster of years, making interpolation less accurate.  

Third, the employment data from NASBO is not as broad as it would ideally be as it generally 

does not include local employees. While it does provide data for state employees funded out of 

each state general fund, a broader data source might prove more accurate or amenable.  

Fourth, the data is only available through 2010. At the time of writing (early 2012), the 

economic situation is still severe, with unemployment persistently high at 8.3% as of March 

2012. Furthermore, our data shows that 33 states were still experiencing a fiscal crisis in 2010. 

Since the current fiscal crisis continues for many states, it is not possible to examine the effect of 
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state savings throughout the entire scope of the current crisis. Including additional contemporary 

data might provide a fuller picture of the more contemporary role played by state savings. 

 Moving from a discussion of the data itself to how the data is operationalized for the analysis, 

the construction of most variables is fairly evident, but a few deserve brief clarification here. The 

main dependent variables, as discussed in the conceptual model, center around the methods 

states use to relieve fiscal stress. Three primary measures of how states react to a fiscal crisis are 

provided.6  Limited by balanced budget requirements and an inability to borrow significant 

funds, states (1) cut expenditures, (2) increase revenues, or (3) lay off employees (or a 

combination of the three). Policy neutral revenue provides a baseline revenue figure, by netting 

out the effects of tax increases and tax cuts. Net revenue actions are the sum of all individual 

enacted revenue changes not due to the business cycle (tax increases or decreases, in other 

words).  

 Two fiscal crisis dummy variables are constructed. The first, intended to capture the effects of 

a moderate fiscal crisis, is set equal to 1 when policy neutral revenue (in nominal terms) grows 

by less than 1% or falls by up to 5%. The second is a measure of a more severe fiscal crisis, and 

is set equal to 1 when policy-neutral revenue (again, in nominal terms) falls by greater than 5% 

from one year to the next. Several different criteria for these two classifications were used, and 

the results prove moderately robust to changes in what level of revenue loss is classified as 

moderate or severe. However, these operationalizations are subjective. While the classification 

used is defensible, others may prefer either a stricter or more lenient definition. The substantive 

results remain similar depending on which classification is used, although not including a severe 

fiscal crisis term can render the then-single fiscal crisis interaction terms marginally statistically 

insignificant. Table 2B provides descriptive statistics for the two classifications, by year.  
                                                 
6 See Table A-1 in the Appendix for more detailed information on variable construction.  
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Descriptive Statistics 

 Tables 1 and 2 provide summary and descriptive statistics for the analysis sample. The figures 

in these tables include biennial states, but exclude Alaska. There are several general trends to 

highlight. First, Table 1 demonstrates very clearly the effects of recessions on state budgets. 

Policy neutral revenue declines significantly during and significantly after the start of an official 

recession, and states’ savings decrease in the following years as states deplete their savings. In 

some cases, expenditures actually increase heading into recessions (for example, in 2000 and 

2001), possibly as a result of increased automatic stabilizer spending, although there is 

significant variation across the 49 states included in the sample.7 Net revenue actions tend to 

increase, especially in the aftermath of recessions, signifying that some states implement policies 

to raise additional revenues. Employee levels mirror these effects, tending to decrease slightly 

during recessions. In particular, there is a clear employment trend in the latter half of the date 

range, as employment levels decrease steadily from an average high of 123.17 employees per 

10,000 state citizens in 2006 to a low of 116.03 employees per 10,000 state citizens in 2010, 

reflecting steep job losses at the state level. This low figure, 116.03 in 2010, is the lowest 

average level of state employees per 10,000 citizens across the entire range of the sample (from 

1997-2010).  

 In addition to these general trends from Table 1, it is important to observe the wide variation 

evident between states, illustrated by the large size of the standard deviations for all main 

variables. For example, the minimum value of policy-neutral revenue in 1999 is $204.75 per 

person, while the maximum value is $3932.68 per capita. Readers should take caution to note, 

                                                 
7 The mean expenditure increases, but individual states can still see decreases in expenditures – the figure reported is 
the average expenditure per capita across the 49 states in the sample.  
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therefore, that while the mean values provided in Table 1 provide an average value across the 49 

states in the sample, it is possible for states to have widely different values.  

 Table 2A illuminates the differences between non-fiscal crisis, moderate fiscal crisis, and 

severe fiscal crisis years. During moderate fiscal crisis years, total savings and policy neutral 

revenues are all lower, and net revenue actions are higher (indicative of legislatures enacting tax 

increases as opposed to tax decreases), while expenditures and employee levels are similar to 

non-fiscal crisis years. This trend is even more pronounced during severe fiscal crisis years 

compared to both moderate fiscal crisis years and non-fiscal crisis years, however: expenditures 

and employee levels are now, on average, clearly lower than during non-fiscal crisis years; total 

savings, and revenues are allow lower still; and net revenue actions are higher. Finally, it is 

interesting to note that total savings are still positive, even during fiscal crisis years. In other 

words, states are still saving, even during recessions. There are several possible explanations, 

however: the timing of the budget cycle rarely matches up with the beginnings of a recession, the 

uncertainty over the depth and length of any particular recession, and political factors that may 

prevent policymakers from deploying state savings.
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Table 1: Descriptive Statistics for Main Dependent and Independent Variables  

 Fiscal Year 

 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

                              

Dependent Variable               

               

Expenditures                   

Mean 1872.56 1915.96 2004.93 2001.51 2060.82 2027.56 1955.66 1962.64 2044.15 2124.22 2224.50 2247.25 2082.39 1920.88 

SD 624.02 621.99 702.44 678.55 713.56 742.15 755.42 745.20 779.33 820.72 872.69 885.60 830.96 840.50 

                   

Net Revenue Actions                   

Mean -13.76 -12.76 -27.25 -9.20 -16.77 1.85 32.19 38.78 13.60 9.57 -5.19 -4.39 -0.58 46.98 

SD 31.56 38.39 44.97 46.46 43.05 34.03 60.19 62.04 32.67 34.25 43.21 43.13 28.87 80.04 

                   

FTE Employees                   

Mean 127.43 127.98 124.52 119.02 117.63 122.31 121.73 126.53 123.13 123.17 122.22 122.14 117.98 116.03 

SD 65.90 66.31 59.49 51.86 58.47 59.11 60.43 67.80 65.67 67.59 68.11 66.65 66.42 65.17 

                   

                   

Independent Variables                   

                   

Total Savings                   

Mean 166.08 222.62 206.34 232.70 201.78 92.16 87.05 148.25 225.24 299.69 301.00 254.67 147.22 141.61 

SD 144.99 224.03 170.70 194.08 212.45 176.17 149.60 190.22 220.46 238.62 213.04 230.55 209.46 247.74 

                   

Policy-Neutral Revenue                   

Mean 1967.87 2083.98 2109.91 2135.76 2167.36 2062.35 2023.92 2053.38 2222.50 2347.12 2428.53 2390.38 2217.78 2005.65 

SD 732.11 728.72 743.67 735.58 806.19 748.54 780.57 798.83 871.93 895.92 910.06 939.95 868.97 835.74 

                   

Sample Size 49 48 44 47 48 48 48 48 48 48 48 48 48 48 

                   

Note: All variables are in real (2010) per capita figures. FTE employees is per 10,000 citizens.  

Source: Author’s calculations using NASBO data (1997-2010).  

*Shaded years are years considered a national fiscal recession year by the NBER; these years do not necessarily correspond with all state fiscal years. 
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Table 2A: Summary Statistics for Main Dependent and Independent Variables 

 All Observations (N = 664) 

 Mean  Std Dev Minimum Maximum  

Dependent Variable     

Expenditures 2031.38 762.52 786.83 5168.71 

Net Revenue Actions 3.94 50.88 -227.88 325.59 

FTE Employees 12.10 6.13 4.08 35.76 

Independent Variable     

Total Savings 195.00 212.89 -368.46 1344.70 

Policy-Neutral Revenue 2158.31 824.18 204.76 5441.43 

 Non Fiscal Crisis Years (N = 426) 

 Mean  Std Dev Minimum Maximum  

Dependent Variable     

Expenditures 2053.06 753.73 943.27 5168.71 

Net Revenue Actions 1.09 38.46 -131.34 223.04 

FTE Employees 12.23 6.05 4.28 35.70 

Independent Variable     

Total Savings 227.78 218.69 -143.31 1344.70 

Policy-Neutral Revenue 2216.08 820.94 967.20 5441.43 

 Moderate Fiscal Crisis Years (N = 132) 

 Mean  Std Dev Minimum Maximum  

Dependent Variable     

Expenditures 2059.24 804.21 947.89 4798.50 

Net Revenue Actions 1.41 68.61 -227.88 225.83 

FTE Employees 12.27 6.32 4.16 35.76 

Independent Variable     

Total Savings 166.62 201.60 -107.06 930.08 

Policy-Neutral Revenue 2130.10 847.30 909.66 4781.18 

 Severe Fiscal Crisis Years (N = 208) 

 Mean  Std Dev Minimum Maximum  

Dependent Variable     

Expenditures 1909.53 739.67 786.83 4880.30 

Net Revenue Actions 18.53 65.05 -161.29 325.59 

FTE Employees 11.39 6.21 4.08 35.54 

Independent Variable     

Total Savings 98.63 164.79 -368.46 803.54 

Policy-Neutral Revenue 1961.29 782.22 204.76 5036.65 

     

 Source: Author’s calculations using NASBO data (1997-2010).  
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Table 2B: Fiscal Crisis vs. Severe Fiscal Crisis 

 Number of States 

Year Fiscal Crisis Severe Fiscal Crisis Both 

1997 3 2 5 

1998 6 2 8 

1999 13 3 16 

2000 13 1 14 

2001 13 3 16 

2002 20 19 39 

2003 13 10 23 

2004 10 2 12 

2005 3 0 3 

2006 5 0 5 

2007 2 0 2 

2008 11 4 15 

2009 13 33 46 

2010 15 33 48 

Total 140 112 252 

 Source: Author’s calculations using NASBO data (1997-2010).  
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Empirical Methodology 
 
 To address the specific research question of this study, a series of multivariate Ordinary Least 

Squares (OLS) regressions with state- and year-fixed effects are performed. Using the panel 

dataset based on NASBO data, the same series of regressions are run for each main dependent 

variable (expenditures, net revenue actions, and employment). The series of regressions allows 

for a sensitivity analysis of the robustness of results, and also provides a clearer picture of the 

changing effects of the inclusion/exclusion of certain variables and statistical methods. Building 

up to the final regression model, in other words, can generate a better understanding and 

compare the effects of savings on each dependent variable.  

 To begin, the following initial regressions are performed:  

 

Regression 1: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (X) 
+ Year Fixed Effects + u 
 
 
Regression 2: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (X) 
+ Year Fixed Effects + State Fixed Effects + u 
 
  

Where X is a matrix of our control variables including annual per capita income, GDP, 

unemployment rate, gubernatorial election year, and governor’s political party, and Y is either 

state net revenue action, annual change in real per capita expenditures, or annual change in the 

number of real per capita (per 10,000 citizens) employees. A biennial state dummy is included in 

Regression 1, but omitted in Regression 2 because it is time-invariant and thus is collinear with 

state fixed effects. Alaska and suspicious or missing observations are excluded, although linear 
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interpolations are performed for most missing data as described earlier. Year fixed effects are 

included in all regressions. Regression 1, however, does not include state fixed effects, allowing 

for differences between states to contribute explanatory power to the model. Regression 2 does 

include state fixed effects, thus controlling for time invariant differences across states (and 

therefore relying on within-state variation to drive explanatory power). Robust standard errors 

are used in all regressions, clustered at the state level.  

 These first two regression specifications are the simplest specifications. By adding state fixed 

effects in the second regression, it is possible to compare the effect of lagged savings when 

differences between states are or are not controlled for. However, Regressions 1 and 2 treat all 

years equally – that is, irrespective of whether a state is experiencing a period of fiscal stress or 

not. The coefficients therefore represent effects during all years.8 Since the research question is 

primarily concerned with the effect of savings during a period of fiscal stress, however, the next 

two regressions allow effects to vary based on whether a state is not in a fiscal crisis, is in a 

moderate fiscal crisis, or is in a severe fiscal crisis.  

 This potential for a varying effect of savings is grounded in budgetary theory, as discussed 

earlier: fiscal reserves should have a stronger effect during periods of fiscal stress – when states 

are experiencing an exogenous revenue shock and are in most need of fiscal relief. In order to 

examine this relationship, I define two dummy variables to represent when a state is in a 

moderate or severe fiscal crisis. A moderate fiscal crisis is defined as when policy-neutral 

revenue grows by less than 1% or decreases by up to 5% from one fiscal year to the next. A 

severe fiscal crisis, on the other hand, is defined as when policy-neutral revenue falls by greater 

                                                 
8 Year fixed effects also control for time-specific events, such as the additional funding as a result of the federal 
stimulus bill, ARRA.  
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than 5% from one fiscal year to the next. Interacting these two dummy variables with both 

policy-neutral revenue and lagged savings will establish if the effect of savings and revenues are 

different depending upon the underlying economic and budgetary context.  

 This specification is based on previous work in the literature; in particular, Merriman and 

Maag (2007) generate a singular fiscal crisis dummy variable, defined as equal to one when 

policy-neutral revenue declines from one fiscal year to the next. By doing so, Merriman and 

Maag (2007) discovered that savings provide a more powerful effect during fiscal crises, and a 

similar result is anticipated here. In comparison, however, Merriman and Maag’s 

operationalization is built on in this paper by creating two dummy variables for both moderate 

and severe fiscal crisis (as opposed to one definition), in order to examine if the effect of savings 

depend upon not just whether or not a state is in a fiscal crisis, but also on the severity of such a 

crisis.  

 Including these two interaction terms in Regressions 3 and 4 mean that the base effects – the 

coefficients on lagged savings and change in policy-neutral revenue – are now effects during 

non-fiscal crisis years (the reference category for both regressions, in other words, now becomes 

non-fiscal crisis years). The models for Regressions 3 and 4, with the inclusion of interactions 

terms, are therefore as follows. Regression 4, by including all interaction terms and both state- 

and year-fixed effects, is the preferred regression specification.  

Regression 3: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 
(Moderate Fiscal Crisis) + B4 (Moderate Fiscal Crisis * Lagged Savings) + B5 (Moderate Fiscal 
Crisis * Policy-Neutral Revenue) + B6 (Severe Fiscal Crisis) + B7 (Severe Fiscal Crisis * 
Lagged Savings) + B8 (Severe Fiscal Crisis * Policy-Neutral Revenue) + B9 (X) + Year Fixed 
Effects + u 
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Regression 4: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 
(Moderate Fiscal Crisis) + B4 (Moderate Fiscal Crisis * Lagged Savings) + B5 (Moderate Fiscal 
Crisis * Policy-Neutral Revenue) + B6 (Severe Fiscal Crisis) + B7 (Severe Fiscal Crisis * 
Lagged Savings) + B8 (Severe Fiscal Crisis * Policy-Neutral Revenue) + B9 (X) + Year Fixed 
Effects +State Fixed Effects + u 
 
 It is also important to control for those states that budget biennially. As discussed earlier in 

this section, there are 9 states that have a biennial budget cycle, and thus potentially have a 

fundamentally different approach to savings; these states would face an increased need to save in 

a budget year in an effort to not reduce their budget in the middle of a cycle (and thus face more 

painful unplanned cuts on a short notice). Therefore, a biennial state dummy variable, defined 

earlier, is included to each regression to control for the effects of states that use a biennial 

budgetary cycle. During models including state fixed effects, however, this dummy variable is 

omitted due to a lack of variation (state fixed effects control for variation between states, leaving 

only within-state variation to drive results; because no states switch from annual budgeting to 

biennial budgeting during the time period of this study, the biennial dummy is dropped in 

Regressions 2 and 4.)  A discussion of the dependent and independent variables, as well as 

controls, follows below.  

 

Variable Construction 

 Annual Change in Real Per Capita Expenditures measures expenditure changes on a real basis 

year over year. Expenditures are converted to a real per capita basis to compare across states and 

measures real increases or decreases in expenditures. This variable is modeled after Merriman & 

Maag’s (2007) main dependent variable, and is similar to Hou’s (2005) main dependent variable.  
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 Net Revenue Actions measures the net increase or decrease in revenues that result from 

legislated changes to state revenue policy (more informally, tax increases or decreases). This 

variable captures net revenue actions enacted by state legislatures, either positive or negative. A 

positive revenue action raises taxes, and a negative revenue action lowers taxes. Only the 

aggregated revenue effect of all individual changes in a given year are included, not the 

individual components.   

 Annual Change in Per Capita FTE (Full-Time Equivalent) Positions is unique among the 

current scope of state savings literature. The variable is operationalized by taking the number of 

FTE positions funded by the state government and measuring the annual change in that number 

from year to year for each state. Since this measure is full-time-equivalent positions, it is 

important to note that a single FTE position might entail either one full time worker or several 

individuals working part-time for the state. Some states include state-run welfare employees in 

this figure, such as state Medicaid employees, while others do not. Still others include employees 

for state-run public education systems, such as public universities. The variable is adjusted to 

represent the number of FTE positions per 10,000 citizens in order to ease interpretation. 

 This variable holds particular contemporary importance, as the recent recession has placed an 

exacting toll on state employment levels and no previous research has examined the effect of 

state savings on state employment levels. However, firing state employees as a fiscal 

management tool is a particularly crude method, with profound political consequences. It is 

possible, therefore, that state governments avoid layoffs in favor of non-personnel related 

expenditure cuts or tax increases. Analyzing this question empirically will allow for a greater 

understanding of the varied effects of state savings.  
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 Lagged Total Savings represents the amount of savings in both specific budget stabilization 

funds and the ending balances of any general funds. It is lagged one year to estimate the effect of 

the previous years’ savings on the current years’ expenditures, revenue actions, and changes in 

FTE employees. There is some discussion in the literature surrounding the most appropriate 

methodology with which to estimate the effect of savings. Some argue that it is better to analyze 

the disaggregated effect of savings – that is, the effect of ending balances and BSF totals 

independently of each other (Hou and Brewer 2010). Others disagree, and posit instead that it is 

the total reserves available to a state that matter, not which fund they come from (Merriman and 

Maag 2007). I prefer the latter conceptualization, and have constructed the lagged savings 

variable appropriately.  

 The variables from the main NASBO panel dataset are supplemented with the addition of 

several control variables, which can be broken down into socioeconomic controls and political 

controls. For socioeconomic factors, data from the Bureau of Economic Analysis (BEA) and the 

Bureau of Labor Statistics (BLS) provide control variables for real per capita personal income, 

real per capita gross domestic product, and the annual unemployment rate for all states and all 

years. To control for certain political factors, data for party of the state governor and whether the 

observation year is an election year – when governors may have increased incentives to avoid tax 

increases or spending cuts – are included. A dummy variable is used to indicate states that use a 

biennial budget process, although this dummy is omitted in regressions that include state fixed 

effects.  
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RESULTS 
 

 
 The research question of this paper is as follows: do state fiscal reserves have a significant 

effect in reducing the amount of expenditure cuts, net revenue actions, and employee layoffs 

states implement in response to exogenous economic shocks? To help answer this question, the 

results are discussed below. For each dependent variable four regressions are performed in 

Tables 3, 4, and 5, each with increasing complexity: Regressions 1 and 2 treat all fiscal years 

equally, while Regressions 3 and 4 allow for an examination of moderate and severe fiscal crisis 

years. Regression 4 is the preferred specification.  

 As discussed in the conceptual framework, the primary avenue through which states react to 

fiscal crises is through expenditures. Turning to those results first, Table 3 analyzes the effect of 

state savings on state per capita expenditures, providing clear evidence that lagged savings do 

exert a statistically significant positive effect on changes in real per capita state expenditures 

throughout the time period, including during periods of fiscal crisis.  

 More formally, starting with Regression 1, which treats all years by ignoring the presence of 

fiscal stress, an additional dollar of state savings increases per capita state expenditures by 19 

cents, holding all else constant. Adding state fixed effects – which control for differences across 

states – means that purely within-state variation changes the estimated effect of an additional 

dollar of state savings to 36 cents of added expenditures (as seen in Regression 2). The direction 

and magnitudes of these results are broadly in line with previous literature (Merriman and Maag 

2007, Hou and Moynihan 2006).  
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 It is not just lagged state savings that contribute to relieving state reliance on expenditure cuts, 

however: increases in policy-neutral revenue, as expected, exert a statistically significant positive 

effect. This makes sense – recessions primarily effect states through an exogenous shock to 

revenues; the larger revenue streams a state has, once policy changes are netted out, the lighter 

the fiscal burden. According to Regressions 1 and 2, an additional dollar of policy-neutral 

revenue leads to 22 cents in expenditures, 23 cents when controlling for differences across states. 

The results from Regressions 1 and 2, however, treat all years identically, whereas the research 

question of this paper primarily seeks to answer if state savings exert an effect during years when 

a state is experiencing a fiscal crisis – the precise time savings are kept in reserve for. The 

models in Regressions 3 and 4 allow for a closer examination of the effect of state savings when 

states are experiencing fiscal stress.  

 Indeed, it is likely that both of these effects – lagged savings and policy-neutral revenue – 

vary based on whether a state is experiencing a moderate or severe fiscal crisis. For example, 

savings are expected to have a larger positive effect on expenditures during a fiscal crisis as 

opposed to more normal economic conditions. As described earlier, two different classifications 

are provided to operationalize when a state is experiencing a moderate or severe fiscal crisis. By 

providing and including these definitions in Regressions 3 and 4, it is possible to compare the 

effect of savings when a state is not experiencing a fiscal crisis, when they are in a moderate 

fiscal crisis, and when they are in a severe fiscal crisis. Table 2B provides figures for how many 

states are experiencing a moderate or severe fiscal crisis, by fiscal year.  

 With these definitions in mind, policy-neutral revenue and state savings again show 

statistically significant positive effects, as evidenced by positive coefficients. The magnitudes of 
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both coefficients, once fiscal crisis years are controlled for, are similar to when all years are 

treated identically. This suggests that savings and policy-neutral revenue provide a base positive 

effect on expenditures, regardless of the contextual economic situation. However, as the positive 

coefficients for the moderate fiscal crisis interactions highlight, both savings and policy-neutral 

revenue provide an additional effect during a moderate fiscal crisis, as expected. During a 

moderate fiscal crisis, as demonstrated by Regression 4, a dollar of savings at the beginning of 

the fiscal year adds 48 cents of additional expenditures (33.4 cents + 14.8 cents): a significant 

additive effect. Fiscal savings thus have a more potent effect during a moderate fiscal crisis, 

compared to a normal fiscal environment.  

 Likewise, an additional dollar of policy-neutral revenue contributes 68 cents in extra 

expenditures during a moderate fiscal crisis. However, the effect appears to be distinct in each of 

the 3 classifications (non-fiscal crisis, moderate, and severe fiscal crises). There is a plausible 

narrative for these distinctions: without a fiscal crisis, revenue increases do generate growth, but 

only a moderate amount. During a fiscal crisis, as state governments trim their financial 

operations and spending decreases quickly, an additional dollar of revenue helps offset those 

spending decreases. When a fiscal crisis becomes so severe, however, that most easy budgetary 

fixes have already been exhausted, an additional dollar of revenue is mitigated by a decreased 

ability to implement additional expenditure cuts.  

 There is also a place for automatic stabilizers in this discussion, particularly during severe 

fiscal crises when automatic stabilizer spending automatically increases. This spending – which 

state governments have more limited power over compared to discretionary general fund 

programs – can provide a partial explanation for why spending doesn’t continue to fall in severe 
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fiscal crises in response to decreased amounts of policy neutral revenue (see Table 3). However, 

the federal government often contributes significant funding to some automatic stabilizer 

spending, such as through the Federal Medical Assistance Percentages (FMAP) payment 

structure. Other programs, however, such as Temporary Assistance for Needy Families (TANF), 

are block grants, meaning that while state governments have some flexibility over their 

individual programs, they only receive a set amount of federal funding that does not fluctuate 

with state need. The role of automatic stabilizers is thus likely to vary by state and over time.  

 Severe fiscal crises most certainly occur – as 33 states can attest to in both 2009 and 2010 

(Table 2B). The mere presence of a severe fiscal crisis has a pronounced and statistically (and 

substantively) significant negative effect, reducing per capita state expenditures by $120.3 

dollars (Regression 4), which is the equivalent of 5.9% of annual per capita expenditures during 

all years (or 6.3% of annual per capita expenditures during a severe fiscal crisis year). An 

additional dollar of state savings at the beginning of a severe fiscal crisis still has a positive 

effect on state expenditures – increasing expenditures by 32 cents per capita – although the 

magnitude of the effect is slightly less than during non-fiscal crisis years, and it is not considered 

statistically significant at all conventional probability levels. 

 This result can help flesh out the earlier observation regarding distinct differences between 

non-fiscal crisis years, moderate fiscal crisis years, and severe fiscal crisis years. During a 

moderate fiscal crisis, states seek to cut expenditures in reaction to reduced revenues, or rely on 

their savings to obviate expenditure cuts; both policy-neutral revenue and lagged savings 

experience a statistically significant additional positive boost to expenditures during a moderate 

fiscal crisis. However, as the severity of the crisis continues, the “easy” budgetary cuts quickly 
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evaporate, and savings prove less useful as ever-larger programs and policies face cuts, as 

evidenced by the lack of statistical significance for the severe fiscal crisis interactions. This is not 

to say that savings are not useful during a severe fiscal crisis; it merely serves to suggest that the 

availability of additional expenditure cuts is more limited.  
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Table 3: Regressions on Change in Real Per Capita State Expenditures 

 (1) (2) (3) (4) 

Variables Expenditures Expenditures Expenditures Expenditures 

     

Lagged Savings  0.194***   0.360***   0.184***   0.334***  

  (0.0352)   (0.0930)   (0.0519)   (0.109)  

Change in Policy-Neutral Revenue  0.227**   0.233**   0.118*   0.119*  

  (0.0893)   (0.0899)   (0.0612)   (0.0598)  

Biennial State  9.378    11.70   

  (7.655)    (7.534)   

Personal Income  0.00420**   -0.0235***   0.00454***   -0.0188***  

  (0.00190)   (0.00764)   (0.00176)   (0.00667)  

Gross Domestic Product  -0.00301**   0.0135***   -0.00292**   0.00899**  

  (0.00151)   (0.00463)   (0.00146)   (0.00342)  

Democratic Governor  1.142   9.299   3.445   10.69  

  (8.372)   (10.33)   (8.233)   (9.482)  

Gubernatorial Election Year  13.00   12.81   12.21   11.05  

  (11.29)   (10.71)   (11.41)   (10.96)  

Annual Unemployment Rate  2.803   4.041   6.442*   6.878  

  (3.382)   (6.577)   (3.705)   (6.342)  

Moderate Fiscal Crisis    -20.23   -30.32  

    (20.04)   (21.34)  

Moderate Fiscal Crisis * Lagged Savings    0.109**   0.148**  

    (0.0502)   (0.0606)  

Moderate Fiscal Crisis * Policy-Neutral Revenue    0.505**   0.564***  

    (0.206)   (0.206)  

Severe Fiscal Crisis    -125.4***   -120.3***  

    (42.07)   (44.63)  

Severe Fiscal Crisis * Lagged Savings    -0.000609   -0.00770  

    (0.124)   (0.129)  

Severe Fiscal Crisis * Policy-Neutral Revenue    0.0525   0.0613  

    (0.145)   (0.166)  

Constant  -51.13   194.2   -66.70*   217.9  

  (34.18)   (190.0)   (34.42)   (214.5)  

     

Observations 664 664 664 664 

Number of States 49 49 49 49 

Adj. R-squared 0.4020 0.4214 0.4454 0.4580 

Year Fixed Effects Yes Yes Yes Yes 

State Fixed Effects No Yes No Yes 

Robust standard errors in parentheses 

Source: Author’s calculations using NASBO data (1997-2010). 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4: Regressions on Real Per Capita Net Revenue Actions 

  (1) (2) (3) (4) 

Variables 

Revenue 

Actions 

Revenue 

Actions 

Revenue 

Actions 

Revenue 

Actions 

          

Lagged Savings  -0.0631***   -0.0788***  -0.0490*** -0.0651*** 

  (0.0127)   (0.0181)  (0.0150) (0.0210) 

Change in Policy-Neutral Revenue  -0.00316   -0.00565  0.00125 0.00277 

  (0.00798)   (0.00843)  (0.00640) (0.00628) 

Biennial State  4.021   3.372  

  (3.724)   (3.820)  

Personal Income  -0.000701   -0.00486  -0.000762 -0.00530 

  (0.000955)   (0.00355)  (0.000902) (0.00363) 

Gross Domestic Product  0.00193***   0.00545*  0.00187*** 0.00546* 

  (0.000679)   (0.00272)  (0.000616) (0.00279) 

Democratic Governor  5.331   2.352  4.654 1.571 

  (3.989)   (4.188)  (4.025) (4.162) 

Gubernatorial Election Year  0.750   -1.238  -0.104 -2.153 

  (4.325)   (4.051)  (4.300) (3.952) 

Annual Unemployment Rate  2.812*   3.019  2.642* 2.467 

  (1.567)   (2.849)  (1.588) (2.603) 

Moderate Fiscal Crisis   -6.569 -4.298 

   (8.950) (9.010) 

Moderate Fiscal Crisis * Lagged Savings   -0.0637* -0.0635* 

   (0.0334) (0.0319) 

Moderate Fiscal Crisis * Policy-Neutral Revenue   -0.191** -0.186* 

   (0.0909) (0.0949) 

Severe Fiscal Crisis   -2.846 0.0861 

   (14.66) (14.19) 

Severe Fiscal Crisis * Lagged Savings   -0.00371 0.0000486 

   (0.0428) (0.0429) 

Severe Fiscal Crisis * Policy-Neutral Revenue   -0.0147 -0.0175 

   (0.0279) (0.0303) 

Constant  -69.83***   -64.29  -67.09*** -50.54 

  (17.16)   (92.22)  (16.58) (89.76) 

             

Observations  664   664   664   664  

Number of States  49   49   49   49  

Adj. R-squared 0.2509  0.2390  0.2718  0.2529  

Year Fixed Effects Yes Yes Yes Yes 

State Fixed Effects No Yes No Yes 

Robust standard errors in parentheses 

Source: Author’s calculations using NASBO data (1997-2010).  

*** p<0.01, ** p<0.05, * p<0.1     
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 Net revenue actions (changing tax policies by increasing or decreases taxes to adjust state 

revenues) is the second methods states are expected to use to react to fiscal stress. Therefore, 

Table 4 delivers insight regarding the effect of state savings on net revenue actions. An increase 

in state revenues is a positive revenue action, while a decrease in state revenues is a negative 

revenue action. Beginning with the least sophisticated models, Regression 1 suggests that an 

additional dollar of state savings reduces positive revenue actions by 6 cents per capita. In other 

words, states have to raise 6 fewer cents in revenues (or increase tax cuts by 6 cents) – 

potentially obviating the need for tax increases during periods of fiscal stress. When state fixed 

effects are included in Regression 2, the magnitude of the effect increases to 7.8 cents of reduced 

positive revenue action per extra dollar of lagged state savings. Savings, in other words, help 

fend off tax increases – a clear positive for both the broader economy and the citizens in an 

individual state – although the predicted magnitude of the effect is fairly small.  

 Table 4 also illuminates the effect of the annual state unemployment rate. This rate exerts a 

statistically significant effect at the 10% level, raising revenue actions by $2.8 dollars per capita 

for a 1 percentage-point increase in the state annual unemployment rate. Most likely a reflection 

of both a deteriorating economy and an increase in spending on automatic stabilizers, this 

nevertheless reinforces the painful impact of unemployment on state economies and budgets. 

However, a word of caution: since neither the unemployment rate or revenue actions are lagged, 

reverse causality is a potential concern. 

 Once more, adding interactions to determine if the effects of lagged savings on net revenue 

actions are different during a moderate or severe fiscal crisis offers interesting insights. First, 
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lagged savings have a further effect if a state is experiencing a moderate fiscal crisis. During 

such a period, each supplementary dollar of state savings at the beginning of the fiscal year leads 

to 13 fewer cents of revenue increases per capita. This effect does not hold during a severe fiscal 

crisis (the coefficient is not statistically significant at conventional levels, and the magnitude on 

the interaction term is close to 0). Second, a $1 increase in policy-neutral revenue reduces net 

revenue actions by nearly 19 cents per capita during a moderate fiscal crisis (beyond that which 

it reduces revenue actions during non-fiscal crisis years). When compared with the regressions 

from Table 3, Table 4 shows that policy-neutral revenue does not exert a statistically significant 

effect when a state is in a non-fiscal crisis year.  
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Table 5: Regressions on Change in State Employment per 10,000 citizens 

  (1) (2) (3) (4) 

Variables Employment Employment Employment Employment 

          

Lagged Savings 0.000988 -0.00110 0.0130** 0.0113* 

 (0.00185) (0.00331) (0.00613) (0.00567) 

Change in Policy-Neutral Revenue 0.00323 0.00283 0.00137 0.00148 

 (0.00277) (0.00275) (0.00216) (0.00283) 

Biennial State 0.732  0.407  

 (0.750)  (0.993)  

Personal Income 0.000155 0.0000236 0.000121 -0.000128 

 (0.000192) (0.000790) (0.000207) (0.000791) 

Gross Domestic Product -0.00009 0.000285 -0.0000849 0.000113 

 (0.000173) (0.000877) (0.000178) (0.000719) 

Democratic Governor 0.919 0.358 0.746 0.138 

 (0.857) (1.462) (0.844) (1.435) 

Gubernatorial Election Year 3.112 3.311 2.892 3.020 

 (2.739) (2.761) (2.612) (2.632) 

Annual Unemployment Rate -0.278 -0.804 -0.246 -1.104 

 (0.330) (0.769) (0.383) (0.798) 

Moderate Fiscal Crisis   4.986 5.497 

   (3.219) (3.425) 

Moderate Fiscal Crisis * Lagged Savings   -0.0357 -0.0390* 

   (0.0225) (0.0231) 

Moderate Fiscal Crisis * Policy-Neutral Revenue   -0.0149 -0.0171 

   (0.0231) (0.0262) 

Severe Fiscal Crisis   1.172 2.018 

   (3.093) (3.547) 

Severe Fiscal Crisis * Lagged Savings   -0.0162** -0.0167** 

   (0.00798) (0.00819) 

Severe Fiscal Crisis * Policy-Neutral Revenue   -0.00311 -0.00305 

   (0.00309) (0.00504) 

Constant -3.014 -9.944 -4.224 0.986 

 (3.542) (19.88) (3.717) (18.06) 

           

Observations  664   664   664   664  

Number of States  49   49   49   49  

Adj. R-squared 0.0317 0.0035 0.0728 0.0429 

Year Fixed Effects Yes Yes Yes Yes 

State Fixed Effects No Yes No Yes 

Robust standard errors in parentheses; dependent variable is change in state employees per 10,000 citizens 

Source: Author’s calculations using NASBO data (19972-2010). 

*** p<0.01, ** p<0.05, * p<0.1     
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 The third method states use to react to economic shocks is adjustments to the number of state 

employees. Table 5 provides regression results for changes in per capita state employment. It 

should be noted that the regression results for expenditures and revenue actions are, broadly 

speaking, in line with the current field of literature and well within expectations for both 

magnitude and direction. This trend does not hold for employment data. Employment figures 

refer to all state employees funded by the state general fund; this definition includes a limited 

amount of local employees. 

 The simpler specifications (Regressions 1 and 2 of Table 5) yield no statistically significant 

effects, and indeed only explain about 3% of the variation in per capita state employment. 

Perhaps most puzzling, however, are the results for the more sophisticated models (Regressions 

3 and 4), including the preferred specification of Regression 4. Regression 4 indicates that lagged 

savings exert a statistically significant positive effect when a state is not experiencing a fiscal 

crisis (each additional dollar of savings leads to an increase of .01 state employees per 10,000 

citizens, or 1 state employee per million citizens), as is to be expected. During a moderate fiscal 

crisis, the joint effect is actually slightly negative, the opposite of its expected effect: an 

additional dollar of lagged savings during a moderate fiscal crisis reduces state employees by 

0.027 employees per 10,000 citizens (or 2.7 employees per million citizens). Further, during a 

severe fiscal crisis, the effect is also negative, though to a lesser degree: an additional dollar of 

lagged savings results in 0.0054 fewer state employees per 10,000 citizens (or less than 1 state 

employee per million citizens). All three effects are significant at the 10%, not the 5% or 1%, 

level.  
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 Despite this seemingly contradictory result, it can be argued that these effects are 

substantively minimal. Consider the following stylized example: in 2010, the data shows that the 

average number of state employees in the sample was 116 state employees per 10,000 citizens, 

or 11,600 state employees per million citizens. In addition, the average level of state savings per 

capita was $141.6 dollars. In this context, an additional dollar of lagged savings at the beginning 

of 2010 would reduce the number of state employees by 2.7 per million citizens for a state in a 

moderate fiscal crisis, and by less than 1 state employee per million citizens for a state in a 

severe fiscal crisis. Were state savings per capita in a state in a moderate fiscal crisis year to 

increase by 10% (from an average of $141.6 dollars per capita to $155.8 dollars per capita) – 

Regression 4 would predict that the number of state employees per million citizens would 

decrease from 11,600 to 11,561 (a decrease of only 0.34%). The effect is, therefore, nearly 

substantively irrelevant.  

 In addition to the minute magnitude of the effect of lagged savings on state employment, the 

preferred specification of Regression 4 offers relatively little in the way of formal explanatory 

power. This is evidenced by the adjusted R-squared figure of 0.0429: the model only explains 

4.29% of the variation in state employment over the entire range of the dataset. In comparison, 

Regression 4 in Table 3 explains 45.8% of the variation in the annual change in real per capita 

state expenditures, and Regression 4 in Table 4 explains 25.29% of the variation in real per 

capita net revenue actions.  

 Given these two concerns – the lack of substantive significance due to the small magnitude of 

the effect of lagged savings, and the lack of explanatory power offered by the model – the results 

might be seen to fit into conventional political economy narratives regarding state employment. 
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Laying off state employees is a painful political act, and often comes with electoral 

consequences. Given this political “price,” the small effects from both savings and policy-neutral 

revenue seem to suggest that state governments are unwilling to pay this political price; savings 

are not seen to exert a significant effect on employment levels during a fiscal crisis simply 

because state employment levels do not vary significantly during moderate fiscal crises.  

 

POLICY IMPLICATIONS AND CONCLUSION 

 To briefly summarize, the results show that state savings do exert a statistically significant 

positive effect on expenditures, net revenue actions, and employment, as hypothesized. Policy-

neutral revenue also exhibits a statistically significant positive relationship with expenditures and 

net revenue actions, although not with respect to employment. Two dummy variables control for 

moderate and severe fiscal crises, allowing a deeper examination of the effects of savings and 

policy-neutral revenue throughout periods of fiscal stress. During moderate fiscal crises, the 

positive effect of savings and policy-neutral revenue is amplified with respect to expenditures 

and net revenue actions, and substantively zero for employment.  

 The results pave the way for several clear conclusions. The positive significant effect of 

lagged state savings with respect to all three dependent variables reinforces the importance and 

viability of fiscal savings as a tool of fiscal management. Furthermore, the effects of savings 

appear quite broad – they exert a positive effect on expenditures, net revenue actions, and 

employment during all years, not just during moderate fiscal crises.  This might suggest, 

however, a potential drawback: states might use their savings when they don’t need to. The 

question raised here is partially addressed by other studies that examine how the rules 
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surrounding BSFs impact the effectiveness of savings as a tool of counter-cyclical fiscal capacity 

(see Hou 2005, Wagner 2005, Douglas and Gaddie 2002).  

 However, none of the effects prove to be statistically significant during a severe fiscal crisis. 

It’s unclear whether this is a reflection of the difficulties of dealing with a significant revenue 

loss, or that remaining savings are simply kept, for the most part, in reserve during a severe fiscal 

crisis. Regardless, these results reveal no statistically or substantively significant effects of 

savings during a severe fiscal crisis. For policymakers, however, this might serve as a warning: 

state savings exert a statistically significant effect, but may not necessarily be relied on to 

provide substantive budgetary relief during particularly severe recessions.  

 The broader policy implications of the results are not surprising. Additional dollars of savings 

at the beginning of a moderate fiscal crisis year have statistically significant positive effects on 

reducing the amount of tax increases and/or expenditure cuts needed, and have no adverse effect 

on state employment. Recessions are difficult enough to endure for the citizens in any given 

state, so obviating the need to further harm citizens because of a state government’s decision to 

cut back on state programs or increase taxes provides a clear and important advantage. For 

policymakers, then, savings represent an important counter-cyclical fiscal tool, which can and 

should be used to counteract the effects of exogenous revenue shocks – especially given the 

strictness of many BBRs across the country. As the lack of statistical significance for the severe 

fiscal crisis interactions show, however, savings should not be relied upon to completely remedy 

a fiscal crisis, especially ones that prove particularly severe. Because recessions can often not be 

predicted, though, these results should provide an important cautionary tale to states to make real 
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efforts to maintain total state savings sufficient enough to help weather even the most severe of 

fiscal crises.  

 Several fruitful areas exist for future research, in particular with regards to the state-level 

employment picture. This study found substantively little results with regards to the effect of 

savings on state level employment – yet this is certainly a critically important public policy area, 

where improvements to state fiscal tools may bear significant fruit.   In addition, a more in-depth 

study of the recession that began in late 2007 / early 2008, once it concludes, could provide an 

interesting modern test of savings (or other budgetary tools) in the face of a quite severe fiscal 

crisis. Finally, future researchers might want to consider an aggregated operationalization of 

fiscal stress as a dependent variable, including measures of expenditure cuts, tax increases, and 

employment reductions.  

  



 

42 
 

APPENDIX 

 
Regression 1: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (X) + Year 
Fixed Effects + u 
 
Regression 2: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (X) + Year 
Fixed Effects + State Fixed Effects + u 
 
Regression 3: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (Moderate 
Fiscal Crisis) + B4 (Moderate Fiscal Crisis * Lagged Savings) + B5 (Moderate Fiscal Crisis * Policy-
Neutral Revenue) + B6 (Severe Fiscal Crisis) + B7 (Severe Fiscal Crisis * Lagged Savings) + B8 (Severe 
Fiscal Crisis * Policy-Neutral Revenue) + B9 (X) + Year Fixed Effects + u 
 
Regression 4: Y = B0 + B1 (Lagged Savings) + B2 (Change in Policy-Neutral Revenue) + B3 (Moderate 
Fiscal Crisis) + B4 (Moderate Fiscal Crisis * Lagged Savings) + B5 (Moderate Fiscal Crisis * Policy-
Neutral Revenue) + B6 (Severe Fiscal Crisis) + B7 (Severe Fiscal Crisis * Lagged Savings) + B8 (Severe 
Fiscal Crisis * Policy-Neutral Revenue) + B9 (X) + Year Fixed Effects +State Fixed Effects + u 
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Table A-1: Variable Construction and Description 
Variable Construction Description Hypothesized Relationship (Sign) 

Annual Change in Real Per 
Capita Expenditures 

AEXP = EXPt - (RDFt - RDFt-1) if RDFt > RDFt-1; 
else AEXPt = EXPt                                                                                     

∆AEXP = AEXPt - AEXPt-1 

NASBO counts transfers into budget stabilization funds as expenditures, requiring 
some modification to eliminate double-counting, which is reflected in the construction 
of the variable. The figures for EXP and RDF for each year are transformed into real 
(2010) per capita figures, using the CPI-U-RS and population figures from the BEA. 

This variable is a dependent variable.  

Net Revenue Actions 
Sum of all individual revenue adjustments, 
transformed into real per capita figures. 

NASBO collects disaggregated information on enacted revenue adjustments for 
each year, and organizes them into tax category (such as personal income tax rate, 
corporate tax rate, alcohol tax rate, fees, etc). This variable is simply the total 
aggregate revenue effect, either positive or negative, in adjusted real per capita 
terms.  

This variable is a dependent variable.  

Annual Change in Per Capita 
FTE Positions 

∆ FTE Positions = Ending FTE Positionst - Ending 
FTE Positionst-1 

To adjust the data for ease of interpretation and descriptive statistics, the number of 
full-time-equivalent (FTE) employees is per 1000 citizens in the state. This 
transformation allows for a comparison of all-fund employment across states and 
years. Note that some states include state-administered welfare program and public 
education systems in the total number of FTE positions, and some do not.  

This variable is a dependent variable.  

Total Savings Total Savings = BSF + Ending Balance 

Total Savings is considered to be the amount in the budget stabilization fund (BSF) 
plus the ending balance of the general fund. These two values, summed, represent 
the total saved resources available to states. For the analysis, the variable is lagged 
one year.  

Total Savings is expected to have a positive 
relationship with change in expenditures 
and change in the number of FTE positions, 
and a negative relationship with net 
revenue actions.  

Policy Neutral Revenue 
PNREV = AREVt -TXINCt + TXCUTt                                                                   

AREV = REVt + (RDFt - RDFt-1) if RDFt ≤ RDFt-1, 
else AREVt = REVt 

Policy Neutral Revenue provides a baseline revenue figure by netting out the 
effects of tax increases and tax cuts. As with expenditures, NASBO treates 
transfers from BSFs as revenues, and so we create adjusted revenues (AREV) to 
avoid double-counting.  

Policy Neutral Revenue is expected to have 
a positive relationship with change in 
expenditures and change in the number of 
FTE positions, and a negative relationship 
with net revenue actions.  

Moderate / Severe Fiscal Crisis 
Indicator 

Moderate FC = 1 if (PNREVt / AREVt-1) >= 0.95 
and (PNREVt / AREVt-1) < 1.01  
else Moderate FC = 0 
 
Severe FC = 1 if  PNREVt / AREVt-1) < 0.95  
else Severe FC = 0 
 

A state is said to have be experiencing a moderate fiscal crisis when nominal 
policy-neutral revenue grows by less than 1% or declines by up to 5%. A state is 
said to be experiencing a severe fiscal crisis when nominal policy-neutral revenue 
falls by greater than 5%. Nominal values are used as opposed to real values to 
reflect real-time conditions. 

These variables are indicator variables used 
to enable interactions with the main 
independent variables to determine if 
savings and revenues have a different effect 
during times of fiscal stress. It is not 
expected to have an independent effect. 

Personal Income Real Per Capita Annual Personal Income Control for the effects of income across states.  No expected relationship. 
Gross Domestic Product Real Per Capita Gross Domestic Product Control for the effects of GDP across states.  No expected relationship. 

Unemployment Rate Annual Unemployment Rate Control for unemployment effects. Not seasonally adjusted. No expected relationship. 

Election Year 
EY = 1 if gubernatorial election year                        
EY = 0 if not a gubernatorial election year  

To control for the effects of an election year. Previous studies have indicated that 
states use more savings during election years.  

Expected to have a negative relationship 
with Expenditures and FTE employees, and 
a positive relationship with net revenue 
actions. 

Democratic Governor 
DG = 1 if governor is from the Democratic Party, 
DG = 0 if not from the Democratic Party 
(Republican or other). 

To control for the effects of party differences.  No expected relationship. 
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