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John Dooley Stavick
THE LONG-TERM CONSEQUENCES OF STATE BUDGET BALANCING DECISIONS

The theme of the research questions investigated in the following pages relates to the
challenges state policy makers face in complying with balanced budget requirements amid
periods of fiscal imbalance. If a certain budget balancing tactic is pursued, such as a budget
maneuver, reduced appropriations for snap back agencies, or employee furloughs, what result

should policy makers expect in subsequent years other than a current-period balanced budget?

Conventional wisdom suggests budget maneuvers threaten long-term structural balance
because they transfer resources from the future to the present by non-transparent means.
However, the incidence of maneuver use remains poorly understood due in part to their difficulty
to observe. The research presented in Chapter 1 draws from a uniquely collected dataset of
budget maneuvers implemented by states during the Great Recession. Drawing on the regional
economic resiliency literature, the findings do not show a significant relationship between post-
Great Recession budget outcomes and maneuver use. The results also indicate that states
pursuing targeted or across-the-board cuts to balance their recession-era budgets were relatively
more likely to realize post-recession budget growth than states whose post-recession budget

growth stagnated.

The research presented in Chapter 2 tests the relationship between state health department
employee turnover, retention, and performance in response to an emergency: the COVID
vaccination campaign of 2021. Results show that recent health department turnover rates are a
more substantive predictor than retention of experienced employees. Estimates indicate a one

percentage point increase in employee turnover rates reduce the two-dose adult vaccine take-up
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rate by about 0.5 percentage points, a result largely driven by high vaccination rates among

senior citizens.

How sensitive are public employees to an exogenous wage shock? In the third chapter, |
implement a novel dataset containing the employee records of all California state employees
from 1998-2021 to investigate how state employees responded to its mandatory furlough
program implemented in 2009. Furloughed employees are about five percent more likely to quit
their jobs after exposure to the furlough. Further, the same-year separation elasticity for public
employees is about 0.35, an estimate that implies some degree of monopsony power over public
sector workers. Therefore, furloughs may be a sensible short-run tactic to reduce expenditures

during a budgetary crisis.

Justin M. Ross, PhD

Craig L. Johnson, PhD

Robert S. Kravchuk, PhD

Katherine G. Willoughby, PhD

Coady Wing, PhD
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Chapter 1

Do Budget Maneuvers Reduce Future Budget Resiliency? Evidence from States
Following the Great Recession

1.1 Introduction

Public budgeting scholars, fiscal policy analysts, and bond rating organizations caution policy
makers against the use of accounting maneuvers and one-time revenue sources in their budget
balancing decisions because such actions are theorized to result in long-term fiscal imbalance by
non-transparent means. Not only does the use of these tactics enable policy makers to
temporarily avoid fully addressing the size and extent of structural fiscal problems, but they also
compromise transparency to the public in the budget process. For instance, a common concern is
that the initial use of a budget maneuver in one budget period commits the government down a
path of repeated use of the maneuver in subsequent budget periods, akin to an addiction that
eventually results in an overdose. The Great Recession represented a significant test of U.S. state
governments’ resolve on budget balancing strategies due to its historic severity and duration. Did
the use of budget maneuvers and one-time revenues to balance budgets during the Great

Recession crowd out state expenditures in the post-recession era?

The goal of this research is to answer calls from public budgeting scholars for a long-
term analysis of the consequences of cutback budgeting decisions. This research investigates the
effect of budget maneuver use on state budget resiliency. The decade of state expenditure
observations since the Great Recession presents an opportunity to evaluate whether states that
implemented budget maneuvers more intensively than tax and budget changes found themselves

mired in long-term structural imbalances.



The data collection effort for this paper includes an original tally of budget maneuvers
implemented by states during the Great Recession. Although NASBO’s Fiscal Survey of States
publishes some information about maneuver use during that period in the report’s footnotes, and
while the Volcker Alliance investigated maneuver use by states during FY 2015-19, this
discussion of maneuvers includes more complete detail and context of their use by states during
the Great Recession. Aside from case studies of specific states, public budgeting scholarship has
not empirically addressed whether the use of budget maneuvers resulted in long-term budgetary

consequences for states in the years since the Great Recession.

Using multinomial logit regression, | find some evidence which suggests that states that
rely on cash fund sweeps are more likely to see stagnant post-recession budget growth relative to
states that grew more robustly after the Great Recession. The results suggest that states that used
targeted or across-the-board expenditure cuts to balance their recession-era budgets were more
likely to realize more robust post-recession budget growth and less likely to see their budget
growth stagnate after the Great Recession. Ultimately, | conclude that these maneuvers are likely
not major contributors to long term fiscal problems, though are rightly criticized for other

concerns related to transparency and performance.

In the following sections, the evolution of the cutback budgeting literature and the
emergence of recent research on the use of budget maneuvers in state budget decisions is
discussed. How maneuvers can be used to “close” budget deficits and prominent examples of
their use in various states during the Great Recession are discussed. Next, the data sources are
presented, and multinomial logit regressions are used to estimate the relationship between budget
deficit closing strategies and subsequent state budget growth. The paper concludes with

limitations, interpretation of the results, and comparisons with similar papers.



1.2 Evolution of Cutback Budgeting Scholarship

This section traces the history of the scholarship on cutback management in public budgeting.
This scholarship has sought directly to advance normative theories of how cutback management
should be conducted and provide positive evidence on how cutback management has occurred.
Three important points are demonstrated in this review: First, the normative literature has
emphasized the importance of considering long term implications resulting from the cutback
strategy selected. Second, the positive investigative literature has generally determined that
guidance from normative theory has not been followed such that unwise budget “gimmicks” and
“maneuvers” are used to balance budgets. Finally, these works are heavily concentrated in the
wakes of recession or other severe financial circumstances where interest in the subject is high,
but there is little actual follow-up on longer term impacts. Case studies which have followed the
longer-term impacts tend to start with the case of a current crisis and then trace it back to earlier
decisions made, a research strategy that is at risk of the fallacy of reversing the conditional, as it
is unclear whether these strategies commonly result in crises when they are pursued. This
contextualizes the contribution of this paper, which looks at all deficit-closing strategies

employed in all states during the Great Recession.

1.2.1 Emergence of the “Era of Limits,” Cutback Budgeting, and Criticism of
Incrementalism

Although it seemed a satisfying and intuitive theory of budgeting, shifting attitudes about public
expenditure in the last quarter of the 20" century threatened incrementalism as the dominant
theory of budgeting. As the public sector faced numerous headwinds in the late 1970s, such as
stagflation and contractionary monetary policy, as well as increased support for legal limits on

state and local governments’ authority to tax and spend, the “era of bounty” for government
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expenditure abated. Government at all levels no longer had the political support to “do anything

at any cost” (McTighe 1979).

Recognition of this new “era of limits” resulted in the emergence of a new thread of
budgeting literature. Levine (1978) pioneered the scholarship of cutback budgeting by
categorizing the causes of public organization decline, believing the emerging field was in
“desperate need of theoretical direction” (Pandey 2010). Without a developed theory of cutback
budgeting or management, most of the earliest cutback management scholarship consisted of a
series of discussion papers in Public Administration Review that provided advice to public
managers in leading their organizations to meet their missions amid the constraints of
retrenchment. This was followed by early cutback management literature that offers further
normative recommendations and strategic advice to public managers (Behn 1980; Biller 1980;
Greenhalgh and McKersie 1980; Levine 1979; Lewis and Logalbo 1980; McTighe 1979) and
anecdotal evidence of how public managers and leaders in large cities responded to a reduction

in resources (Levine, Rubin, and Wolohojian 1981; McCaffery 1981).

Jick and Murray (1982) urged budgeting scholars to move on from normative strategy
prescriptions for managers and begin building models of cutback budgeting “from which actions
can be logically derived or linked.” This cutback management and budgeting literature evolved
in the early 1980s with the proposal of new ideas in a series of theoretical discussion papers and
early empirical investigations upon which it became possible to build and test new models of
cutback budgeting. Among the most important questions raised by budgeting scholars during this
period include: Does the theory of incrementalism retain explanatory power in periods of
retrenchment? Is “decrementalism” simply the mirror image of incrementalism? Can a “budget

cutting algorithm” be specified as a model for decrementalism?



Among the most influential critiques of incrementalism in the age of retrenchment is
Schick (1983), who argues that incrementalism is a “fluid concept” that describes budget
phenomena, but not how decisions are made, which renders it an incomplete theory of budgeting.
Decrementalism, he argues, is “redistributive, conflict-ridden, and unstable.” Lewis (1984),
however, finds that expenditure patterns among municipal governments facing retrenchment are
not significantly different than those facing expansion, thus concluding, “incrementalism

prevails.”

Some early challenges in establishing a new theory of budgeting in the era of
decrementalism is found in Downs and Rocke (1984), who sought to test the theories of
bureaucratic process and interest group politics by testing models of those theories against
budgetary data from the late 1970s cutback periods in Pittsburgh and San Diego. They find “little
evidence of any budget-cutting algorithm based on stable account priorities” and weak evidence
of across-the-board cuts resulting from their interest group politics model. All told, decremental

budgeting “will never be routine” because each round of cutbacks is “fundamentally different”

(Behn 1985).

1.2.2 Ebbs and Flows in Cutback Budgeting Research After the Early 1980s

After the mid-1980s and until the Great Recession, scholarly interest in cutback budgeting and
management waned, a phenomenon that Bozeman (2010) attributes to the upswing in the
business cycle. However, scholarly activity in cutback budgeting was not completely dormant
after the mid-1980s given that some cutback-related investigations were published in the
intervening period, both empirical and descriptive. One example is Berne and Stiefel (1993),

who find that reduced expenditures persist many years after cutbacks were pursued during the



mid-1970s in the New York City school system, especially among capital expenditures. Also in
New York, Bartle (1996) finds in his investigation of municipal cutbacks after a reduction in
state aid substantial variation in the budget cutting tactics employed across cities, further casting

doubt on the predictive power of a “budget cutting algorithm.”

1.2.3 Budget Scholars Advocate a Long-Term Perspective in Cutback Budgeting Research

Many budget scholars are vocal about the importance of taking the long view when it comes to
studying the consequences of cutback budgeting decisions. Levine (1978, 323) made this clear
from the beginning: If public organizations must begin to reorient themselves to survive with
fewer resources, “we will have to have a confrontation with our propensity for wishful thinking
that denies that some declines are permanent.” In their review of the consequences of Florida’s
cutback decisions during the late 1980s, Grizzle and Trogen (1994) warn that Florida’s decision
to focus on short-term budget fixes in the late 1980s left the state in a fiscally weakened position,

vulnerable to long-term spells of fiscal stress.

As the Great Recession inflicted fiscal stress upon state and local governments, budgeting
scholars began to call for a new era of renewed focus on cutback budgeting. Bozeman (2010,
561) notes that “only a handful of new contributions on decline” had been made since the 1980s.
He calls for an “intellectual transformation” of the cutback budgeting literature and advocates
“resilient, long-term managerial strategies” that depart from the “episodic basis” of the earlier
literature: “Studies that are historically informed, longitudinal, and strategically oriented have the

potential to give us information not revealed when focusing on an isolated episode.”

Pandey (2010, 568) argues against the use of “reductionist,” short-sighted measures to

balance budgets during times of retrenchment while setting aside “considerations of managing



for the long term” such that “wielding the budget axe to effect cutbacks is likely to cause long
term damage.” In short, he writes, “Cutback management needs to be about the long term.”
Scorsone and Plerhoples (2010, 177) note the lack of long-term analysis in the cutback literature:
“Questions must be answered as to whether this new method [of balancing budgets relying
heavily on budget cuts and not new revenue] is detrimental to long-term growth.” Recognizing
“the lack of a time element in the discussions of both strategies implemented and strategy
effectiveness” in the literature as a major gap, they argue that it is “unclear...whether
organizational cutbacks are to be permanent...or short-term responses to a budget problem that is
only temporary in nature” (Scorsone and Plerhoples 2010, 186). The long-term consequences of
budget balancing decisions frequently appear in the literature as an important research question,
but few research investigations have directly addressed the question. Berne and Stiefel (1993)
provide some evidence that budget cutbacks may persist through time well after a fiscal crisis
abates, while Ammons, Smith, and Stenberg (2012) predict that the Great Recession would not

result in a permanent impact on budgeting at the municipal level.

1.2.4 State of the Literature on Budget Maneuvers

Empirical studies that focus on maneuvers as a potential tool to balance state budgets in the
cutback budgeting literature are few in number, possibly because the incidence of their use is
difficult to observe. Bifulco, et al. (2012) note that the extent to which states borrow against
future resources to balance their budgets, including using maneuvers, is poorly understood. The
use of traditional budget cutting tactics, such as across-the-board and targeted cuts, reductions in
labor force, etc., are tabulated in NASBO’s Fiscal Survey of States, a biannual survey
administered to state budget officials, and is often used as a data source in the cutback budgeting
literature. However, NASBO did not include maneuver-type budget management strategies as a

7



category in its survey, such as cash fund sweeps and payment deferrals, until the Spring 2018
edition. In earlier surveys, state budget officials could account for the use of budget maneuvers

as an “other” strategy with detail provided in a footnote.*

The most complete tally of more recent state budget maneuver use was compiled by the
Volcker Alliance (2021) in tandem with its Truth and Integrity in State Budgeting initiative. In
partnership with principal investigators at several public affairs schools, they graded each state
according to its avoidance of various maneuvers in budget balancing actions taken during the FY
2015-19 period. The principal investigators were responsible for identifying cases of budget
maneuver use, exposure to legacy costs, revenue estimation practices, and measurement of
budget transparency according to a list of criteria developed by the VVolcker Alliance. The basis
for the grades is whether a certain maneuver was used in a given year (Hendrick and Hu 2020).
The grades do not account for the proportion of a budget deficit to which various maneuvers are
applied. The Volcker Alliance does not publish details on all specific instances of budget
maneuvers identified, only the grades they assigned to states. To date, no tally of budget
maneuvers implemented by each state to balance their budgets during the Great Recession period

has been undertaken.

Much of the budget maneuver literature consists of case studies of their use in certain
states, how their use may be influenced by state fiscal rules, and how and why state legislatures
use them to “close” their budget deficits. Gold (1995) presents case studies of how six states

closed their budget deficits during the early 1990s recession, emphasizing the unique political

! The “other” category in the Fiscal Survey of States’ budget management strategies tables does not consistently
provide a full accounting of state budget maneuver use. For example, Louisiana’s Annual Financial Reports indicate
that fund sweeps were used to close budget deficits each fiscal year between 2008 and 2011, but these sweeps are
not indicated in the survey as an “other” budget management strategy.

8



dynamics in each state that shape the options state legislators and governors pursue in restoring
their budgets to fiscal balance, sometimes leading them to rely on maneuvers. Briffault (1996)
describes the menu of accounting gimmicks pursued by state legislators while critical of efficacy
of balanced budget requirements, arguing that such requirements hasten the use of accounting
gimmicks. On the other hand, Mou and Lozano Man Hing (2021, 57) argue that stringent
balanced budget and transparency rules force budget officials to use more legitimate accounting
methods and discourage the use of “creative accounting” to artificially achieve budgetary

balance.

Writing in the aftermath of the early 2000s recession, Petersen (2003) offers a similar
discussion of means by which states close their budget deficits, arguing that their use among
states amid structural budget problems “compounds fiscal stress over time.” He calls the
accounting tactics employed by states “aggressive,” putting state budgets on “flimsy footing,”
“acts of a skillful financial artifice worthy of an Enron” (Petersen 2003, 563). Sheffrin (2004)
notes a sharp increase in the use of maneuvers in California during the early 2000s relative to the
early 1990s recession where tax and budget changes constituted 82 percent of budget balancing
actions. During the boom years of the late 1990s, the state expanded programs funded in part by
the state’s disproportionate exposure to income tax revenue arising from capital gains
realizations — an uptick in revenue that proved during the dot-com crash of 2000-2001 to be a
temporary windfall but was perceived as permanent. California’s budget crisis, including a $38
billion deficit estimated for FY 2004, contributed to the recall ouster of Governor Gray Davis in

September 2003.

Budget scholars had little further to say about budget maneuvers or cutback budgeting

until after the Great Recession. Bifulco, et al. (2012) propose a more general definition of state



borrowing to include the underfunding of state employee pensions, lease purchase agreements of
state-owned capital assets, deferral of payments to local government and pensions to later fiscal
years — actions that “free up resources to cover current operating expenditures in exchange for
taking on future resource commitments” (Bifulco et al. 2012, 659). They present case studies of
the debt-increasing budget actions in Connecticut, New York, and Illinois and the fiscal
circumstances that preceded their use. Further published case studies involve budgeting decisions
and the use of maneuvers in Washington (Holland and Benjamin 2012), Connecticut (Robbins

and Simonsen 2019) and Illinois (Bunch, Byrnes, and Schneider 2019).

Empirical research that investigates the effect of budget maneuvers on state budget
outcomes is scarce. Hudspeth et al. (2015) find that increases in fiscal stress decreases the
proportion of state spending debited from the general fund, implying the shifting of expenditures
from general to cash funds, a tactic that increases state budget complexity. Other empirical
research on state budget decisions in periods of fiscal stress use data from Fiscal Survey of
States, which as noted earlier, did not account for maneuvers until 2018. Klase (2018) uses this
data from FY 2002-13 to estimate the relationship between fiscal stress severity and budget
deficit closing strategies implemented by states, finding that the “response severity” increases in
tandem with fiscal stress. Bourdeaux (2018) notes the use of “shifting costs to the future” and
“intergovernmental strategies” among the options available to state legislators in her case study
of Georgia’s response to deficits that arose during the Great Recession. She incorporates them
into a budget decision matrix categorizing how legislators make decisions to mitigate perceived

loss associated with budget cuts.

In a paper that directly makes empirical use of observed budget maneuvers, Hendrick and

Hu (2020) use the Volcker Alliance’s grading of the states as the dependent variable in
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estimating the relationship between a state’s grade and a host of political, fiscal, and economic
controls. The grades assigned to states range from A to D- depending on the proportion of
questions listed in Table 1.2 received a “yes” according to the extent of budget maneuver use
observed by public budgeting faculty members and students who partnered with the VVolcker
Alliance. They conclude that states with the weakest financial condition make the most frequent
use of budget maneuvers, while those with strong reserve funds and revenue forecasting
practices are less likely to resort to maneuvers. The period under investigation in their study (FY
2015-18) was one of generally moderate growth, with tepid growth in some states, and the

absence of major fiscal shocks.

Rubin and Willoughby (2021) compare the state budget responses to the Great Recession
to those observed during the COVID-19 pandemic. Among the most important comparisons is
the variation among states in terms of the severity of both crises and the speed at which certain
budget balancing tools can provide results. While the Great Recession unfolded slowly, starting
in some regions of the country earlier than others, such as in the Southwestern states, the
COVID-19 pandemic resulted in immediate shutdowns of entire sectors of the economy which
necessitated quick action to keep general funds solvent. They find that during the pandemic,
states were more likely to pursue budget deficit remedies such as accessing prior year fund
balances, cash fund sweeps, and tapping rainy-day funds relative to the Great Recession, which

are best suited to provide immediate budget relief.

1.3 The Use of Budget Maneuvers During the Great Recession

The budget maneuver categories below are influenced by discussion from Briffault (1996),

Petersen (2003), Bifulco, et al. (2012), Mikesell (2017), Hathaway and Lightbourne (2018), and
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the Volcker Alliance (2021). The criteria they use to define various budget maneuvers influence
which budget actions are included below. Although detailed discussion of these tactics can be
found in those sources, | briefly review each below in tandem with prominent examples of their

use during the Great Recession.

The use of budget maneuvers in some cases is analogous to the first dose of an addictive
“gateway drug.” Once a state adopts a maneuver that shifts to the present resources from the
future, it is more likely to be repeated each year until the state is prepared to make a
commensurate sacrifice in “quitting the addiction.” Two major sources were used to identify
state use of budget maneuvers to close deficits during the Great Recession. First, articles
published in The Bond Buyer between July 1, 2007, to June 30, 2011, were searched for general
obligation bond use amid budget deficits. Although the Great Recession officially ended in July
2009, state fiscal stress often lags the national business cycle by 12 to 18 months (Petersen
2003). Second, the Letters of Transmittal and Management Discussion and Analysis of each
state’s Annual Comprehensive Financial Reports for FY 2008-2011 were examined for
discussion of budget deficit closing actions. Inclusion of the ACFRs as a source enables a
broader opportunity to capture budget maneuver use by states who may be less likely to receive

attention from The Bond Buyer.

Other sources, such as municipal bond official statements, newspaper articles, and state
budget documents were consulted for additional context about specific cases of maneuver use.
Although this research may not have identified every instance of maneuver use for every state
during the Great Recession, each maneuver discussed below accompanies examples that animate
how some states used them to reduce budget pressure on the general fund for a given budget

period.
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1.3.1 Deficit/Cash Flow Bonds

Though the practice is uncommon and not widely permitted, some states sold bonds whose
proceeds served the sole purpose of closing budget deficits. This practice presents concerns
about intergenerational equity and the potential for increased interest and debt service costs that
may crowd out state spending on current operations and services (Hathaway and Lightbourne

2018).

On March 2, 2004, California voters approved Proposition 57, which authorized the state
to issue up to $15 billion in “Economic Recovery Bonds” (ERBs) backed by a quarter cent of the
state’s sales tax. The state sold $10.896 billion in ERBs in May and June of 2004, resulting in a
general fund deposit totaling $11.254 billion. The state sold an additional $3.179 billion in ERBs
in February 2008. Due to substantial decreases in sales tax revenues during the Great Recession,
California struggled to service the bonds. The state responded by issuing $3.435 billion in
refunding bonds in November 2009 to reduce debt service costs (State of California 2009).
California’s FY 2015 budget appropriated funds to retire all debt related to the ERBs (Taylor
2018). Similarly, the Connecticut General Assembly authorized the issuance of “Economic
Recovery Notes” (ERNS) in a 2009 special session as a last resort to close a deficit due to a
legislative stalemate. The bonds issued totaled $923 million, which were fully repaid in early

2018, including $166 million in interest (State of Connecticut Governor's Office 2018).

Also in 2004, Michigan issued about $1.3 billion in general obligation cash flow notes
that matured the following fiscal year. According to the official statement, “Proceeds of the
Notes will be applied to meet cash flow requirements of the State resulting from cash

disbursements that are scheduled to be made before moneys are available to the State as cash
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receipts” (State of Michigan 2004). The state was unable to escape from the annual borrow-
repay-borrow cycle until after the Great Recession. Table 1.1 summarizes these actions. No
further short-term borrowing for cash flow purposes was performed in Michigan after 2011

(State of Michigan 2020).

1.3.2 Pension Obligation Bonds

In the perspective of Bifulco, et al. (2012), any state pension contribution below the actuarially
determined level is a source of long-term debt for states because reduced payments that pad a
budget deficit in the current budget period must eventually be offset with larger contributions in
the future. For example, New Jersey skipped a $3 billion pension contribution in 2010 which
reduced its pension funding ratio (Kaske 2010). The issuance of pension obligation bonds is
costly for the state’s taxpayers because the interest is federally taxable, which implies that states
must offer higher yields to place the bonds. Illinois, which has a long and fraught history with its
state pension obligations, sold $3.5 billion in pension obligation bonds in January 2010 which
financed the state’s FY 2010 pension contribution (State of Illinois 2010). This issuance follows

an earlier pension obligation bond issuance in 2003 which totaled $7.3 billion.

1.3.3 Debt Restructure/Scoop and Toss

Although states may sometimes realize genuine cost savings through bond refunding efforts that
reduce the interest costs of previous issuances, states sometimes refinance outstanding debt with
extended maturities that reduce or eliminate current period debt service costs, which implies
greater debt service costs in net present value terms (Petersen 2003). For example, a restructured
bond could offer its first serial maturity five years after the bond proceeds are received.

Hathaway and Lightbourne (2018) note that the use of scoop and toss debt refinancing
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compromises budget transparency because the bond’s official statements may not directly

address alleviation of near-term budget pressure as the purpose of the bond.

In April 2009, Michigan issued $280 million in bonds that partly refunded existing debt,
with new delayed serial maturities that began in 2015 and 2021. This enabled the state to push
debt service costs off the books for FY 2009 and into future years (Devitt 2009; State of
Michigan 2009). The official statement for this bond series does not discuss budget relief as the

purpose for the bond sale.

In 2011, Missouri realized $20 million in FY 2012 budget relief and $15 million in FY
2013 by issuing refunding bonds whose first maturities occurred after the FY 2013 budget period
ended (Shields 2011a). New Jersey restructured $410 million in FY 2011 to reduce debt service
costs and further restructured $120 million in debt in FY 2012 which similarly delayed the serial
maturities to later fiscal years (Kaske 2010). Also in 2011, Wisconsin issued general obligation
refunding debt to erase the burden of debt service from its FY 2011 budget. The debt service

payment was amortized to be paid over ten years (Shields 2011b).

1.3.4 Securitizing Assets and Lease-Purchase Agreements

State governors and legislators facing pressure to balance budgets are often tempted to securitize
a state-owned capital asset, an action that delivers a large sum of cash that can be used to restore
budgetary balance to the general fund. For example, some states engage in lease purchase
agreements with the private sector or with authorities created by the legislature that purchase
buildings from the state, which leases the facility back over some number of years. In other
cases, the state sells a revenue-generating asset in exchange for a lump sum payment and then

assigns to the purchaser the rights to the revenue stream over several years, such as a toll road.
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The result in either case is an opaque form of borrowing sometimes used to circumvent debt

limits (Briffault 1996).

States facing debt limits or restrictions sometimes create semi-autonomous building
authorities that issue their own bonds on behalf of the state, whose proceeds are used to purchase
state assets and whose encumbrances are independent from that of the state. The building
authority then receives the proceeds of state lease payments which it uses to pay debt service.
The building authority shields the state from general obligation borrowing against its full faith
and credit taxation authority. The sales of assets are often referred to as “one-shot” sources of
revenue since the assets can only be securitized once at a time. Among the most widely-used
securitization functions taken for budget purposes is the issuance of bonds guaranteed by future
payments received from tobacco companies resulting from the 1998 Master Settlement
Agreement, which is a series of payments to states lasting in perpetuity (Petersen 2003). Rather
than use the funds to support anti-smoking initiatives, some states securitized the payments for

use in plugging budget deficits starting in the early 2000s recession.

Municipal bond rating agencies often punish states that pursue “one-time” resources to
balance budgets with rating downgrades because such resources fail to provide a sustainable
source of general fund support, while increasing future liabilities or forgoing future revenue, thus
signaling to bond markets that the state is not taking the appropriate steps necessary to achieve
long-term fiscal balance. An analyst with Standard & Poor’s specifies: "We're looking for
[states] to structurally balance their budget, where ongoing revenues match ongoing spending. If
the state continues to use one-time revenues to balance their budget, it could pressure their

rating™ (Stark 2007).
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In 2007, the major bond rating agencies scolded Rhode Island for its dependence on one-
time revenues to balance its budgets. A $200 million securitization of tobacco settlement
proceeds led Moody’s to caution that Rhode Island was continuing to face “financial strain at a
time when most states are moving toward structurally balanced budgets,” leaving them “in a
more vulnerable position should there be a recession” (Stark 2007). In 2008, Moody’s and Fitch
Ratings similarly placed negative outlooks on Kentucky’s debt rating over concern about its
dependence of one-time revenue sources to offset declining revenue collections (Sigo 2008).
New Jersey State Treasurer Andrew Sidamon-Eristoff argued that the state’s decreased reliance
on one-time revenues was a “very significant barometer of fiscal stewardship that we believe will

be favorably received in the financial community as well” (Kaske 2011).

1.3.5 “Rosy Scenario” Revenue Forecasts

A balanced budget can be enacted using lofty assumptions in the state revenue forecast. Mikesell
(2017) writes that “phantom budget balances” such as assumptions about federal payments to
states under negotiation but not yet appropriated by Congress, optimistic assumptions about
economic activity and increased taxpayer compliance, proceeds from new taxes or fees, or
uncertainty related federal income tax changes that affect state income tax bases given their
conformity to the Internal Revenue Code are sources of significant budget risks. For example,
economic nexus laws arising from the 2018 South Dakota v. Wayfair, Inc. U.S. Supreme Court
decision may generate new use tax revenue that is difficult to initially estimate. Mikesell (2017)
cites the case of California moving to erase $1.4 billion of its FY2011 budget deficit by

implementing a more optimistic revenue forecast (Vara 2010).
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1.3.6 Cash Fund Transfers/Internal Borrowing

Although most state spending on major functions such as aid to school districts and Medicaid
expenses are debited from the general fund, state legislatures create cash funds by statute which
specify revenue sources to be credited to the fund and strictures on uses for the balances. For
example, user fees paid by campers at state parks are often credited to a state park operations
cash fund, the use of whose balances is restricted to funding the expenses of operating the park
and campground. Because only the general fund is typically subject to a balanced budget
requirement, state legislators and budget officials are often interested in “raiding” cash fund
balances to replace a shortfall in tax revenue. State budget documents often justify transfers from
cash funds with the rationale that they are carrying “excess balances,” but it is difficult to

ascertain to what extent the projects supported by cash funds are compromised by such transfers.

In Georgia, a hazardous waste remediation fund was adopted in the early 1990s to receive
the proceeds of a new landfill tipping fee whose purpose is to fund the inspection and
remediation of unlined landfills. During the Great Recession as the state faced a $2 billion
budget deficit, the Georgia General Assembly transferred funds from the hazardous waste fund
to the general fund. The result was the Georgia Department of Natural Resources had insufficient
funding available to carry out landfill inspections, even though the state continued to collect a fee
earmarked to support such projects (Salzer 2011). In 2020, Georgia voters adopted a
constitutional amendment to prohibit the diversion of special fees to the general fund (Salzer
2021). Similar actions have been taken by New York: The Environmental Protection Fund
(EPF), supported by a real estate transfer tax, has been subject to multiple fund transfers to shore

up the state’s general fund, which the New York State Comptroller says, “...have constrained the
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ability of the EPF to meet critical State and local environmental program demands” (DiNapoli

2010).

1.3.7 Shifting Expenses to Cash Funds

Sweeping the balances of cash funds as a resource for the general fund is one way cash funds are
used to shoulder the burden of closing budget deficits. Another way is to offload expenses from
the general fund to cash funds, which increases budget complexity and constrains the ability of
cash funds to support their intended purposes (DiNapoli 2010). Hudspeth, et al. (2015) find that
as fiscal stress increases, the state share of general fund spending decreases as states shift
funding obligations from the general fund to cash funds, which escape the scrutiny that the
general fund receives during the budget process and are not generally subject to a balanced

budget requirement.

In 1991, New York created the Dedicated Highway and Bridge Trust Fund to provide
ongoing capital support for transportation infrastructure without the use of bonds, which would
save the state bond underwriting and debt service costs over the long run. However, the New
York State Assembly gradually amended the statute to broaden the nature of expenses authorized
for support from the fund to include transactions well beyond the scope of transportation
infrastructure. In 2010, the New York State Comptroller found that the proceeds of the fund
began supporting operating expenses for the Departments of Transportation and Motor Vehicles,
including bus inspections and snow removal costs. Although the original intention of the fund
was to provide ongoing capital support for transportation infrastructure, only 35 percent of the

funds were spent for capital purposes. The New York State Comptroller concludes that the fund
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was “sabotaged for short-term gain” and that “prior budget tactics have rendered the Trust Fund

effectively bankrupt” (DiNapoli 2010).

1.3.8 Shifting Current Capital Expenditures to Bonds

State legislatures often appropriate a portion of the general fund for capital construction projects
and other ongoing capital maintenance expenditures, such as building renovations, without the
use of bond finance. As state budget officials note in their responses to the Fiscal Survey of
States, these projects are often canceled during periods of fiscal stress. However, some states
proceed with the plans by replacing a general fund appropriation for the project with bond
financing. As the recession began to depress Nevada’s tax revenues which deteriorated its budget
situation in 2008, the state responded by issuing $300 million in general obligation debt to
support capital projects, including $115 in projects that originally received a general fund

appropriation but will instead be financed with debt (Saskal 2008).

1.3.9 Deferral of Expenses to Future Budget Periods

In addition to shifting expenses to local governments and cash funds, states have shifted
expenses into future fiscal years by delaying the date of payment until after the last day of the
current fiscal year. California shifted its June 30, 2009, payroll costs into FY 2010 by delaying
the payment date by one day, implying that California would then be responsible for 13 months
of payroll in FY 2010. Delaying payroll distributions can be a legally dubious maneuver to
pursue, although litigation over the use of payroll delays in the early 1990s was not adjudicated
until several years later, long after the end of the fiscal period in question (Briffault 1996).

Reports from The Bond Buyer, Fiscal Survey of States, and state Annual Comprehensive
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Financial Reports identify delayed payments during the Great Recession in California, Florida,

Hawaii, Illinois, Minnesota, Rhode Island, and Wisconsin.

1.3.10 Aid Cuts and Cost Shifts to Local Government

Just as general fund obligations can be shifted to cash funds, some expenses can be shifted to
other levels of government. Manipulation of the intergovernmental fiscal relationships between
the state, local, and federal levels of government can move the needle in restoring budgetary
balance in times of fiscal stress: State support for K-12 education is one of the largest line items
in any state’s general fund budget. Funding formulas that determine aid levels to school districts
can be altered to suit the state’s budget situation. Similarly, states may reduce aid transfers to
general purpose local governments. While these tactics may bring the state’s general fund into
balance, they imply higher property tax burden at the local level to replace the lost state aid.
State taxpayers are also local taxpayers who must foot the bill for higher local taxes and fees to
offset reductions in state support (Volcker Alliance 2021). Payments to local governments may

also be delayed into a later fiscal year, creating cash flow headaches for local budget officers.

In 2009, California reduced support for primary education by $6 billion, borrowed $2.1
billion in city and county taxes, and intercepted $1 billion in local motor fuels tax proceeds. The
city of Canyon Lake, California pledged its share of the motor fuels tax to secure certificates of
participation sold in 1994, and the city’s bond rating suffered a downgrade by Moody’s after the
interception. Because the city promised to service the COPs despite the interception, it needed to
find another resource to back its debt service payments (Ward 2009). In 2010, Rhode Island cut
its aid to municipalities by about $162 million in mid-year adjustments to balance its FY 2010

budget (Phillips 2010).
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1.3.11 Accelerated Tax Filing Deadlines

One maneuver that is easy to adopt but exceptionally difficult to shed is the manipulation of tax
filing deadlines that shift revenue into the current budget period at the expense of the next. A
state that pursues this option will not bear a cost from this action until it restores the original
filing calendar, which implies delaying revenues by one budget period to reverse the filing
deadline acceleration. Holland and Benjamin (2012) describe Washington State’s experience in
pursuing this tactic in 1971 to balance the FY 1973 biennial budget by shifting July 1973
payments into June — effectively 25 months of revenue in a 24-month period. It was not until
1987 that Washington unwound the 1973 revenue shift. Talk of reviving a similar revenue shift
arose during the 2011 legislative session but the proposal was soundly rejected by the governor

and legislature (Goodman 2011).

Hathaway and Lightbourne (2018) note the case of Virginia’s “accelerated sales tax”
program which similarly shifted revenue from July to June 2010 by requiring taxpayers who
remit sales taxes above a specified threshold to prepay their June remittance in June rather than
the previous later deadline in July. As of this writing, the requirement still exists, and retailers
with sales tax liability of more than $10 million must prepay June sales taxes (Virginia
Department of Taxation 2021).2 To close its FY 2009 budget deficit, California shifted the due
date for quarterly individual and corporate income tax estimated payments from July to June and

into FY 2009 (Hill 2008; Ward 2009).

2 Cole (2021) notes that 17 states have accelerated sales tax payment programs, but it is not clear that these programs
exist because of fiscal stress-induced wind-ups. Some “accelerations” refer to more frequent remittances rather than
deadline shifts.
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1.4 Estimating the Relationship Between Great Recession Budget Management Strategies
and Post-Recession Budget Growth

This section describes the empirical approach used to estimate the probability of post-Great
Recession budget growth recovery while controlling for budget management strategies and other

socioeconomic characteristics of the states.

1.4.1 Dependent Variable: Constructing Categories of Post-Recession Budget Resiliency

The state expenditure data used in this paper is obtained from the Pierson, Hand, and Thompson
(2015) Government Finance Database, which is a dataset compiled from the U.S. Census
Bureau’s Annual Survey of State and Local Government Finances and Census of Government
Finance and Employment Data. The variable of interest is FY 2001-2018 real direct general
expenditures, from which total insurance trust fund benefits expenditures was deducted and

adjusted for inflation.

Each state is coded as experiencing a “recovery type” according to its direct general
expenditure growth trend before and after the Great Recession. The motivation for this approach
is derived from the literature that analyzes regional recoveries from economic shocks, most
directly from Simmie and Martin (2010), who categorize the economic resilience of regions in
the United Kingdom according to their employment recovery trends after a shock. They argue
that for some regions, such a shock may result in a “state change,” such as a realignment of the
region’s economy that results in a new growth trajectory rather than a return to its previous trend

after the shock. The most resilient regions can resist the shock and are flexible in adapting to it.

3 Categories X11, X12, Y05, Y06, Y14, Y53 includes “Distribution of cash benefits to, or withdrawals by, eligible
persons under government administered employee retirement systems covering public employees,” “under the
cooperative Federal-state unemployment compensation insurance programs,” and accident and injury insurance.
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Less resilient regions find that the shock sends its economic outcomes into a trajectory of

stagnation or decline.

For this paper’s interest in budget resiliency, the downstream budget growth outcomes in
the years following the Great Recession are stylized as (1) consistent growth through the entire
time series; (2) stagnation during Great Recession, followed by resumed growth; (3) stagnation
or decline in growth after the Great Recession; or (4) sharp and marked decline after the Great
Recession. States with budget growth trends of Type 1 are theorized to be the most resilient to
the shock of the Great Recession, and those of Type 4 are the least resilient. These four types are

illustrated with the four diagrams in Figure 1.1.

Because categorization of the direct general expenditure trend is key to this analysis, the
variable is first passed through the Hodrick and Prescott (1997) filter which separates the trend
and seasonal components from the time series. In addition to direct general expenditures, the 20-
year expenditure trends of 14 other functional expenditure categories were categorized, such as
public health and corrections, resulting in 764 categorization decisions. Each of the 764
categorical decisions was performed independently by the author and two doctoral students, as
reviewers, working independently. The name of each state and the category of expenditure was
concealed from the reviewer at the time of category assignment, and each reviewer was provided
with Figure 1.1 and asked to code each of the 764 data series as belonging to one of the four
types. Cross-validation of the assigned categories was performed by comparing how each
reviewer categorized each outcome. In cases where the category assignment was clear from a
unanimous or a majority vote, the spending trend category is assigned accordingly. A majority or
unanimous consensus was reached for all 50 states’ direct general expenditure trends that are

employed as the dependent variable in this regression analysis, as well as among 98 percent of
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the states’ fifteen expenditure categories. Figure 1.2 includes a map that displays the degree of

budget growth resilience by state as determined by this process.

1.4.2 Multinomial Logit Regression

Do budget management strategies implemented by states during the Great Recession explain the
downstream budget growth trajectories depicted above? To answer the question, multinomial
logit regression is used to predict the direct general expenditure “recovery type” as the

categorical dependent variable.

The goal of using multinomial logit is to estimate whether certain budget maneuvers or
other deficit closing strategies used during the recession increased the likelihood of experiencing
a certain type of post-recession budget growth. For example, it is hypothesized that states which
made widespread use of budget maneuvers effectively choose a “fork in the road,” possibly
sending themselves down the path of structural imbalance in later years. To characterize this in
the language of multinomial logit modeling, it is treated as though each state i selects from one
of the four types of post-recession budget experiences, and that type provides a certain amount of
potential utility. State i receives “utility” from each alternative j during the post-recession period
that depends on a vector of individual characteristics (X) as well as a vector of deficit closing

strategies employed during the Great Recession (B) such that:

Uij = Bl}/] +Xl-aj + eij (11)

What is observed in the data on the post-recession period is each state’s choice of Type j that
yielded the highest utility given the historical choice of budget strategy during the Great

Recession. For example, if it is the case that closing the budget deficit with a deficit bond during
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the Great Recession meant that future operational expenditures were crowded out, then the post
period budget era would be more likely to resemble Type 3 or 4 as illustrated in Figure 1.1. This

would be indicated by a corresponding y>1 for Types 3 or 4 relative to a baseline of Type 1 or 2.

1.4.3 Budget Strategy Variables

Two categories of budget management variables are used to estimate equation 1.1: Volcker
Alliance-defined budget maneuvers and expenditure cuts/revenue changes as reported in the
Fiscal Survey of States. As noted earlier, the usage of budget maneuvers is thought to send states
down the path of long-term fiscal imbalance. The graphs in the preceding section show wide
variation across states with respect to post-Great Recession budget growth recovery, with budget
growth in 12 states largely flatlining or declining after the shock, and 14 states that experienced a

temporary pause in budget growth before an eventual return.

A state by year dummy variable was constructed for each of the Volcker Alliance’s
questions that are shown in Table 1.2, which its team used to identify the incidence of budget
maneuvers between FY 2015-19. Here, the VVolcker Alliance questionnaire is used to similarly
identify their incidence between FY 2008-11 through searches of The Bond Buyer and
Management Discussion and Analysis in state Annual Financial Reports, with supplemental
context drawn from newspapers, state budget documents, and official statements accompanying

general obligation bond issuances.

Because the Great Recession-era budget maneuvers have not been surveyed by NASBO
or otherwise compiled by another author, and because they are not readily observable in many
state budgets, this research relies in part on the fact that bond rating agencies are sensitive to the

use of budget maneuvers because they provide less sustainable solutions to structural budget
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problems than expenditure cuts or revenue expansion. Their use involves borrowing resources
from the future, either directly or indirectly. The Bond Buyer provides intensive multistate
coverage of the actions taken by bond rating agencies in response to state budget management
decisions and how states use the proceeds of bonds, given that its readership is interested in
assessing the credit risks of states in their bond investment decisions. For states that are less
active in municipal bond markets, their state Annual Comprehensive Financial Reports often
provide information about the budget balancing strategies implemented which may include
maneuver use outside of the municipal bond market, such as payment delays, one-time revenue

sources, and fund transfers.

If a state is observed implementing a maneuver of a given type as specified below, the
state maneuver variable is coded “1” for the given fiscal year the maneuver was implemented.
The four fiscal years were then summed to create a frequency count for each state’s use of the
maneuver during the Great Recession. The same approach was used with the “Strategies used to
reduce or eliminate budget gaps” tables from the Fiscal Survey of States for the same periods.
Next, several of these variables were collapsed into more general variables. This was especially
necessary for the Volcker Alliance-defined maneuver variables because they are not widely or
frequently utilized. Further, because Connecticut was categorized as the lone member of its
“recovery type” resulting in perfect prediction, that state is dropped from the sample. Variables
obtained from Fiscal Survey of States were similarly condensed into consolidated variables as

shown in Table 1.3.

The second set of budget management variables is derived from the Fall editions of
Fiscal Survey of States. Except for the Fall 2008 edition of the survey which offered fewer pre-

defined “Strategies Used to Reduce or Eliminate Budget Gaps” for respondents to select in its
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survey, subsequent budget management strategy tables in editions of the survey published
between Fall 2009 and Fall 2017 remain consistent. However, only the responses for fiscal years
2008-11 are used since budget management strategies used during the Great Recession are the

focus of interest.

1.4.4 Other Controls

In addition to variables related to the decisions made to close budget deficits during the Great
Recession, some of the following regressions include other controls that may have some bearing
on the budget growth trajectory that states take after a fiscal crisis. Hendrick and Hu (2020) use a
legislative professionalism index developed by Squire (2017), suggesting that more
professionalized state legislatures are more adept at using budget maneuvers to balance budgets.
Squire’s 2015 legislative professionalism index is a function of the length of the legislative
session, legislator pay, and staff size. Standard and Poor’s bond ratings for each state as they
existed in 2010 are also included in the model. As discussed earlier, the bond rating agencies are
sensitive to the decisions made to balance state budgets, and states may suffer rating downgrades
if they rely heavily on one-time revenue sources to obtain budget balance. Therefore, the bond
ratings may serve as a proxy for the budget balancing behavior of the state prior to Great
Recession. The size of each state’s rainy-day fund, measured as a fraction of state expenditures
in FY 2010, is included given that an adequately funded rainy day fund may reduce the incidence

of states resorting to maneuvers to balance their budgets.*

The implicit assumption of these covariates is that they do not represent “bad controls” in

the sense that they are plausible alternative dependent variables. For instance, it is assumed that

4 For more discussion about optimal rainy day fund balances, see Joyce (2001).
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2010 bond rating, legislative professionalism in 2015, etc. are not caused using specific budget
maneuvers and strategies used by the state during the Great Recession. If that assumption is
violated, then the coefficients on budget strategies for the variables B will be biased toward zero,
as their explanatory power will be soaked up by the controls. By contrast, post-Great Recession
budget strategies should not be included as controls because they are often identified as the
mechanism through which the earlier choices affect budget resiliency, and therefore are
alternative dependent variables. For example, state acceleration of the tax filing deadline to
balance the budget during the Great Recession further induces continuous acceleration of the
deadline in subsequent years, and this is the mechanism by which that initial decision impacts
budget resiliency. Thus, it would be inappropriate to separately include these variables as

controls.

Table 1.4 summarizes all controls used in the multinomial logit regressions, their sources,

and summary statistics.

1.5 Results and Discussion

To estimate equation (1), type 3 (stagnant growth) was used as the base against which the
relative risk ratios would be estimated. Type 4 included only one state, Connecticut, so it was
dropped from the analysis leaving only three remaining types. Table 1.5 provides the coefficients
and the p-values in parentheses for four different specifications for the likelihood of being type 1
(consistent growth) and for becoming type 2 (growth-pause-growth). Coefficients in Table 1.5
greater than one indicate an increase in the relative risk of experiencing the respective budget

type, and less than one implies a decrease.
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In Table 1.5, the budget maneuver variables (use of bonds, tax windups, expense shifting)
show the weakest relationship with the downstream budget growth outcome of each state in the
sense that their p-values are large, often above 0.9. By contrast, the variables representing more
traditional budget cutting strategies (user fees, human resource adjustments, budget cuts,
organization changes, rainy day funds, cuts in aid) have much smaller p-values than the
maneuver-related variables, and therefore will be the focus of most of the exposition here. The
results in Table 1.5 indicate that a state which turned to its rainy-day fund to fill a budget deficit
was seven to 15 times more likely to experience budget growth relative to the baseline states that
saw stagnant post-recession budget growth. These results are statistically significant at the 5 to
10 percent level. States were also more likely to recover when they employed across-the-board
and targeted cuts, though this falls below the conventional thresholds for statistical significance.
Similarly, using HR-related cuts, such as furloughs and layoffs, increased the risk of budget
stagnation among the states that used them, though again, findings fall below conventional

thresholds for statistical significance.

To gain a better understanding of the magnitude of the effect sizes, marginal effects are
computed and presented for the three main budgeting strategies that were most statistically
significant and are presented in Figure 1.3. As shown in Figure 1.3, a one standard deviation
increase in the use bond-related maneuvers decreased the probability of realizing the post-
recession consistent growth category by -0.14. A one standard deviation increase in cash fund
sweep actions increased the probability of being a “gradual decline” state, while a standard
deviation increase in expense shifts increased the probability of realizing consistent expenditure
growth and reduced the probability of being a gradual decline state. Finally, a standard deviation

increase in targeted or across-the-board cuts reduced the probability of a downstream outcome of
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gradual post-recession expenditure decline. All marginal effects results reported above are

statistically significant at the 10 percent level.

1.5.1 Independence of Irrelevant Alternatives

Multinomial logit models imply the assumption of independence of irrelevant alternatives (I11A).
When 1A holds, adding or reducing the number of possible outcomes has no bearing on the risk
ratios of remaining outcomes reported by the multinomial logit regression output. The
multinomial logit results of all four specifications were compared to the same specifications with
one categorical dependent variable omitted. In this case, the “growth/pause/growth” outcome
was omitted. Each specification subject to the Hausman test resulted in a p-value greater than

0.99, implying that we cannot reject the assumption of independence of irrelevant alternatives.®

1.5.2 Robustness Check 1: Ordinary Least Squares

The models specified for multinomial logit regression were also used in ordinary least squares
regression with post-Great Recession direct general expenditure growth as the dependent
variable. The results of the OLS regression largely reinforce those of the multinomial logit
regression, although the OLS results show a positive and significant relationship (p < .01)
between the use of expense shifts (across levels of government and budgetary periods) and post-
recession budget growth. Although the coefficients on cash fund sweeps and bond-related
maneuvers are negative, as theory would suggest, the results are not statistically significant. The

OLS results further suggest that states which pursue across-the-board and/or targeted budget cuts

5 Tests of the assumption of 11A are standard practice when using the multinomial logit model. However, Long and
Freese (2014) express skepticism of the usefulness of the test because alternative tests of 1A, such as the Small-
Hsiao test, yield results inconsistent with the Hausman test.
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to remedy recession-era budget deficits saw relatively more robust post-recession expenditure

growth, a result that reinforces the outcome of the multinomial logit regression.

1.5.3 Robustness Check 2: Quantitative Resilience Measure

Regression equation (1) was re-estimated using a resilience measurement proposed by
Ringwood, Watson, and Lewin (2019). Both dependent variables used in this research are
measurements of the same concept: The extent to which post-Great Recession state expenditure
trends follow the growth trends established before the fiscal shock. Theoretically, the most
fiscally resilient states were able to absorb the shock, such as with slack resources, and
expenditure functions were left relatively undisturbed by the shock. Meanwhile, the measure
reveals several states whose expenditure growth trends were “knocked off course” by the Great

Recession, whereby expenditure trends became either flat or declined.

Although there is debate among economic resilience scholars as to how the concept is
appropriately measured (Sensier, Bristow, and Healy 2016), Ringwood, Watson, and Lewin
(2019) (hereinafter “Ringwood”) propose a measure of resilience that sums the post-shock
differences between expected and actual employment levels in a region after an economic shock.
In their research, they construct an expected employment level trend line that fits the pre-shock
employment growth trend.® Following the theory of economic resilience, a resilient region is one
that can absorb the shock and continues a growth trajectory at a similar rate to that observed
before the shock. Therefore, regions with the smallest differences between pre- and post-shock
employment are theorized as the most economically resilient. Meanwhile, a region lacking

resilience in the face of a shock is theorized to display a substantial loss of employment and little

& The span of years to be included to define the “pre-shock trend” has reached little consensus in the economic
resilience literature. See Sensier, Bristow, and Healy (2016).
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capacity to recover it in subsequent years after the shock. As many economic resilience scholars
have argued, severe economic shocks can permanently change the employment growth
trajectories of regions lacking resilience, such that the industrial composition of such regions

becomes permanently reorganized.

In implementing the Ringwood quantitative resilience measure to this analysis, the log
transformed direct general expenditure growth trend was measured through simple bivariate
regression for years 2004-07, which captures the expenditure growth trend between the trough of
the early 2000s recession and the peak before the Great Recession. This simple regression
generates a trend line of “expected expenditures” to use for comparison against actual post-
recession expenditures. A fiscally resilient state is one whose expenditures are theorized to grow
after the fiscal shock at a similar pace observed before the shock. The difference expected and
actual post-shock expenditures are summed by calculating the integral of the area between the
two curves starting in 2011 through 2018. Figure 1.5 displays an example of this approach as
applied to Connecticut. This forms the basis for an alternative dependent variable that measures
the total gap between each state’s expected and actual post-shock expenditures. This
measurement forms the dependent variable used in an OLS regression specified the same way as

the multinomial logit regression discussed above, and whose results are discussed below.

Table 1.6 displays the results of the regression specified using the Ringwood resilience
measure as the dependent variable, which is measured in thousands of real, log transformed
dollars. Like the multinomial logit results, the intensity at which states used bond-related
maneuvers and cash fund sweeps to balance recession-era budgets provides little explanatory
power for their downstream expenditure outcomes. States that sought to shift expenses across

fiscal years and to local government were more resilient, a result that is significant at the 10
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percent level in the Ringwood, et al. regression, while the coefficients for this variable approach

significance at the 10 percent level.

Among the non-maneuver budget strategy variables, the strongest relationship between
recession-era budget closing decisions and downstream budget outcomes rests with the decision
to use across-the-board or targeted expenditure cuts. Both sets of results reveal a similar story:
The multinomial regression coefficients for the targeted/across-the-board cuts are positive and
significant at the five percent level, suggesting that states that used them were more likely to land
in one of the two most resilient budget growth categories after the Great Recession. Although the
results for same variable are not as robust to multiple specifications using the Ringwood
quantitative resilience measure, states that used across-the-board and/or targeted expenditure cuts
saw smaller departures from the pre-Recession expenditure trend. Therefore, the quantitative
resilience measure lends further support to the conclusion that the use of budget maneuvers
during the Great Recession explains little of states’ downstream budget outcomes after the
recession. However, states that implemented traditional or across-the-board expenditure
reductions to manage their recession-era budget deficits were more likely to experience

rebounded budget growth during the recovery period after the Great Recession.

1.5.3 Limitations

This research attempted to identify as much information as possible about state budget maneuver
use during the Great Recession. This was especially challenging because no centralized tally of
budget maneuvers from that era is known to exist. Searching The Bond Buyer and state Annual
Financial Reports for mentions of state use of budget maneuvers as defined by the VVolcker

Alliance likely identified many of the most noteworthy cases, such as deficit and/or pension

34



bonds issued in California, lllinois, and Connecticut; budget balancing tactics through bond
refinancing, such as in Missouri, New Jersey, and Wisconsin; and the use of one-time revenues,

such as in California, Illinois, lowa, Kentucky, Rhode Island, and Wisconsin.

An effort was made to include only those plans related to enacted budgets as opposed to
intentions announced in the governor’s executive budget proposal. However, although actions
such as cash fund sweeps may be authorized as a component of the legislature’s budget
agreement and ultimately enacted, it is possible that they are not executed if fiscal circumstances
improve. Further, while one can readily observe the issuance of California’s ERBS or Illinois’
pension bonds, the case of refunding bonds for scoop and toss purposes or to fund capital
projects whose support was originally from the general fund cannot reliably be identified in the
bonds’ official statements. Therefore, a deeper examination into state flagship newspapers
regarding the nature of budget agreements made during the Great Recession and of state budget
documents could be undertaken to reach a more complete tally of budget maneuvers undertaken
or avoided during that era. Without such an extended search, the estimates presented here may be

subject to measurement error.

1.6 Conclusion

This research investigates the impact of different budget deficit reducing strategies implemented
by states during the Great Recession on their respective long term budget resiliency. To do this,
taxonomies on categorizing budget maneuvers developed by Hendrick and Hu (2020) were
adopted and used to create a new dataset of state budget strategies engaged during the Great
Recession era of FY 2008-2011. The results provide interesting illustrative cases and

descriptions of the prevalence of these different approaches during the most significant period of
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fiscal stress in recent decades. This research then draws upon the regional economic resilience
literature for inspiration in categorizing budget resiliency into four types for the post-Great
Recession era. Early budget balancing strategies are then correlated with the subsequent type of

budget experience using a multinomial logit regression.

From the results of the multinomial regression, some evidence is found that states which
used across-the-board and targeted budget cuts to manage their recession-era deficits, responses
which Klase (2018) considers milder responses to fiscal stress, were more likely to exhibit
expenditure growth after the Great Recession. Budget maneuvers, which are frequently criticized
as “gimmicks” and draw concerns over transparency, do not appear to generally affect
downstream budget resiliency. Figure 1.4, which shows a frequency count of maneuver use by
state between FY 2008-11, indicates that a small number of states that made frequent use of

budget maneuvers during the Great Recession era.

That budget maneuvers are not major determinants of budget resiliency does not protect
them from criticism, but instead raises the profile of the importance of context and institutional
setting. For instance, although the use of cash fund sweeps appears to be common during periods
of fiscal stress, which conflicts with the original strictures and legislative intent of the funds,
such use does not appear to send states down the path of fiscal calamity. Likewise, the data
created for this analysis supports NASBO’s (2013) assertion that the use of budget maneuvers is
uncommon and not a major resource for achieving budget balance. Rubin and Willoughby (2021,
6) observe that during the Great Recession, “...governors kept their budget and policy priorities
taut, emphasizing their role as fiscal disciplinarians and offering cautionary advice for navigating

forward.” They also observe that governors prioritized restoring rainy day fund balances and
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structural balance after the recession, while taking a prudential approach to agency budget

requests during the Great Recession.

This paper contrasts from the similar work of Hendrick and Hu (2020, 117) such that they
estimate the impact of state financial condition and solvency, among other controls, on a state’s
predicted VVolcker Alliance rating. They find, “Looking at the results for the solvency indicators,
it is apparent that state governments with worse financial conditions use more budget
maneuvers” (p. 117). However, given the results from this research, it appears that poor financial
condition does not necessarily preclude budget growth. Illinois, Pennsylvania, New Jersey, and
Kansas are cited as states with poor financial condition, yet their growth in direct general

expenditures over the past decade was not blunted by the Great Recession.

Findings presented here do not suggest that budget maneuvers are benign and harmless
instruments to achieve budgetary balance in a given fiscal year. Rather, it appears that for most
states, some budget maneuvers such as fund sweeps are used as a flexible resource that can
provide immediate budget relief, which Rubin and Willoughby (2021) note was especially
important during the early months of the COVID-19 pandemic — pursuing tax changes would not
restore balance to the general fund without a long delay before increased receipts could be
realized. Otherwise, as the National Association of State Budget Officers (2013, 5) argues, short-
term budget maneuvers provide “diminishing returns” which limits their usefulness especially
amid a sluggish recovery. It also appears that the budget balancing behavior of states is
influenced at least in part by the anticipated reaction of the bond rating agencies. As Rubin and
Willoughby (2021, 4) note, “...no state will want to engage in any debt strategy that might

negatively affect its credit rating.”
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Although the findings of this paper may generally describe the budget outcomes and
balancing strategies of the typical state, and while the budget outcomes in Connecticut are
treated as an outlier in this paper, that state’s budget situation should serve as a warning in the
use of repeated deficit financing and budget gimmicks to muddle through budget deficits.
Robbins and Simonsen (2019) write that Connecticut has a history of implementing multiple
budget maneuvers over many years and insufficient pension and OPEB contributions while using
its own “homegrown’ accounting rules and a rainy-day fund that exists only as a “paper fiction.”
In other words, “The state has ‘kicked the can down the road’ for pensions, OPEB, and the use of
other borrowing and one-time budget fixes, and now those bills are coming due” (Robbins and
Simonsen 2019, 11). Unlike California and Illinois, which have had their own experiences with
extraordinary budget crises, Connecticut is “a cautionary tale in how difficult it is to forge
solutions to large fiscal problems in a small state with a small economy,” whose fiscal problems
“accumulated over decades of inattention to become real fiscal constraints” (Robbins and
Simonsen 2019, 18). The budget situation in Connecticut further underscores the necessity of

long-term analysis of maneuver use in cutback budgeting decisions.

The case of Connecticut also raises questions about the most appropriate method of
measuring the budgetary resilience of each state. In this research, human reviewers relied on
visual judgment of the state’s direct general expenditures that clearly show how fiscal imbalance
forced the state to dramatically curtain expenditures. However, Connecticut’s expenditure
reduction began several years after the end of the Great Recession, a non-resilient outcome.
Using the Ringwood quantitative resilience measurement, Connecticut’s budget growth outpaced
the pre-recession trend until 2013. Connecticut produced budgets that were late and unbalanced

on a GAAP basis for several years starting in FY 2013 (Robbins and Simonsen 2019). Therefore,
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the Ringwood, et al. (2019) measure captures post-Great Recession budget growth that offsets
some of the drastic departure from the pre-Recession budget growth trend. See Figure 1.5 for an
illustration of the Ringwood approach as applied to Connecticut. Because this research uses 2011
and later years as the cutoff point for measuring the extent to which states departed from the pre-
Recession budget growth trend after the recession, a different approach would implement a
dynamic “beginning recovery year” for each state, which is what Ringwood, et al. implement in
their analysis of the resilience of U.S. County employment in response to the shock of the Great

Recession.

This research encourages increased attention to the use of budget maneuvers to balance
budgets amid the Great Recession which are difficult to observe, using the definitions of
maneuvers well established in the literature. Although most of the results of the multinomial
logit regressions were not statistically significant, the evidence related to their use provides
anecdotal evidence of the costs that budget maneuvers impose on states which use them, in the
form of direct or indirect borrowing and compromised budget transparency. In the future, a
deeper search of budget maneuver use is planned that more comprehensively covers state budget
documents and flagship news sources to ensure a more complete accounting of state use during
the Great Recession, and ideally, create a variable that measures the fraction of a state’s budget

deficit closed given use of budget maneuvers.
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Table 1.1: Michigan’s Repeated Use of Short-Term General Obligation Cash Flow Notes, FY

2004-11

Date of issuance

Amount borrowed

Maturity date

September 30, 2004

September 30, 2005

September 29, 2006

September 28, 2007

September 30, 2008

September 30, 2009

September 30, 2010

February 4, 2004 $1.292 billion
November 22, 2004 $1.261 billion
November 22, 2005 $1.287 billion
December 13, 2006 $1.300 billion
December 20, 2007 $1.350 billion
November 13, 2008 $900 million

December 17, 2008 $500 million

December 10, 2009 $1.255 billion
November 4, 2010 $1.085 billion

September 30, 2011
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Table 1.2: Budget Maneuver Variables

Did the state avoid: Number of states
observed using
maneuver at least
once during Great
Recession

Utilizing one-time transfers into the general fund from special funds | 37
to pay for recurring expenditures?

Deferring recurring expenditures, excluding those for capital 12
projects, into future fiscal year(s) from the current year?
Utilizing borrowing proceeds to pay for recurring expenditures? 11

Utilizing proceeds from material, nonrecurring asset sales (excluding | 10
routine disposals of surplus or outdated property) to fund recurring
expenditures?

Utilizing "scoop and toss" refinancing to raise funds for any current | 9
expenditures, including debt service?

Temporarily shifting costs (to counties, municipalities, school 8
districts, or other governments or agencies), or upstreaming cash
from any such entity to the state, that is not part of a regular
agreement or process?

Diverting bond premiums (or other upfront cash flows generated 3
during sales of bonds or other financial transactions) into the general
fund or other general revenue account?

Accelerating tax or other revenues from a future year into the current | 3
fiscal year to fund recurring expenditures?

Utilizing pension bond proceeds to make the annual required or 2
actuarially determined contribution to any pension?
Utilizing upfront proceeds or deferral of upfront costs on financial 2

transactions to fund recurring expenditures?

Source: Questionnaire for identifying budget maneuvers from Hendrick and Hu (2020).
Categorization of state maneuvers during Great Recession performed by author using resources
from The Bond Buyer, state Annual Comprehensive Financial Reports, Official Statements from
Electronic Municipal Market Access, and other miscellaneous state budget reports.
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Table 1.3: Variables Obtained from Fiscal Survey of States Deficit Closing Strategies

Fiscal Survey of States “Strategies Used to States observed using strategy at
Reduce or Eliminate Budget Gaps” least once during GR
Targeted cut 40
Across-the-board cut 39
Rainy day fund 39
Layoff 30
Furlough 26
Local aid cut 23
Reorganize agencies 20
User fees 18
Higher education fees 17
Salary reduction 15
Court fees 13
Business fees 13
Benefit cut 13
Early retirement 12
Privatization 6
Lottery expansion 4
Gaming expansion 2
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Table 1.4: Data Sources and Descriptive Statistics

Variable Description and source Mean | Std. Min | Max
dev
Use of bonds The Bond Buyer, EMMA official | 0.80 1.641
Expense shifts to statements, local news, state 0.82 1.624
locals o fiscal years, budget documents. The variables
tax windups sum the frequency of each
Cash fund transfers | Pudget maneuvers type observed |y g8 1300 | 0 4
for each state during FY 2008-
11.
Increase user fees NASBO Fiscal Survey of States, | 2.42 3.429 14
HR-related budget Strategies used to reduce or 3.70 |3.448 11
cuts eliminate budget gaps, FY 2008-
Targeted or across 11, fall editions 346 [2012 |0 7
the board cut
Organizational 0.70 1.015 0 4
changes
Gaming expansions 0.16 0.468 0
Rainy day fund 1.30 0.953 0
transfer
Reduce aid to local 1.04 1.307 0 4
government
Average statewide Bureau of Labor Statistics, Local | 6.99 1.559 3.4 10.12
unemployment rate, | Area Unemployment Statistics
2007-11
Legislative Squire (2017) 225 0.105 0.048 | 0.629
professionalism, 2015
Educational U.S. Census Bureau, American | 87.114 | 3.336 80.7 |92.3
attainment, 2010 Community Survey, Table
S.1501
State bond ratings, 2012 Statistical Abstract of the 4.56 1.110 1 6
2010 United States, Table 445
Per capita personal Bureau of Economic Analysis 36112 | 5364.38 | 28590 | 54307
income, 2010
Average rainy day Fall 2010 Fiscal Survey of 7.89 27412 |0 193.7

fund balance as
percent of state
expenditures, FY
2009-11

States, Table 26
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Table 1.5: Multinomial Logit Regression Results

Specification 1) 2 (3) ()] (2 3)
Growth-pause-growth vs Consistent growth vs.
DV: Budget growth recovery type stagnation/decline stagnation/decline
Bond-related maneuver -0.250 -0.102 -0.172 -0.608 -0.461 -0.509
(0.577) (0.795) (0.650) (0.180) (0.233) (0.191)
Cash fund sweeps -1.205 -1.272" -1.160 -1.103 -1.049 -1.054
(0.109) (0.094) (0.115) (0.108) (0.126) (0.116)
Expense shift 1.260 1.122 1.143 1.434 1.153 1.335"
(0.152) (0.131) (0.145) (0.101) (0.112) (0.089)
HR-related cuts -0.0618 -0.0434 -0.0590 -0.00110  0.00142  0.000539
(0.811) (0.872) (0.820) (0.996) (0.995) (0.998)
Targeted or ATB cut 1.097™ 1.175™ 0.962™ 0.939™  0.832™ 0.842™
(0.020) (0.008) (0.028) (0.038) (0.041) (0.043)
Recession-era state GDP growth -0.940" -1.469™ -0.879 -0.0755 0.0901 -0.0588
rate, 2008-11 (0.085) (0.042) (0.125) (0.841) (0.842) (0.881)
Post-recession state GDP growth 1.857" 1.847" 1.669™ 1.527" 1.447 1.354™
rate, 2012-18 (0.015) (0.009) (0.023) (0.032) (0.027) (0.046)
State bond rating, 2010 -0.342 -0.398
(0.668) (0.598)
Average GR unemployment rate -0.496 0.316
(0.313) (0.469)
RDF balance -0.0667 -0.0183
(0.661) (0.852)
N 49 49 49 49 49 49

p-values in parentheses; * p<0.10 ** p<0.05 *** n<0.01
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Table 1.6: OLS Regression Results using Ringwood, et al. (2019) Resilience Measure

Specification (1) (2) (3)

DV: Summed differences between pre-recession expenditure trend and post-recession actual
expenditures, log transformed dollars

Bond-related maneuver 0.276 0.261 0.410
(0.423) (0.414) (0.422)

Cash fund sweeps -0.775 -0.753 -0.807
(0.519) (0.504) (0.498)

Expense shift 0.869* 0.784* 0.730*
(0.463) (0.428) (0.379)

HR-related cuts -0.306* -0.315* -0.318*
(0.173) (0.175) (0.273)

Targeted or ATB cut 0.536* 0.481 0.690**
(0.312) (0.351) (0.291)

Recession-era state GDP 1.349%** 1.527%** 1.314***

growth rate, 2008-11 (0.301) (0.427) (0.316)

Post-recession state GDP 0.536 0.534 1.005*

growth rate, 2012-18 (0.604) (0.573) (0.522)

State bond rating, 2010 0.062
(0.601)

Average GR unemployment 0.341

rate (0.590)

RDF balance 0.048***

(0.011)

Constant -6.797** -8.699** -8.270***
(3.137) (3.767) (1.606)

N 50 50 50

Note: Robust standard error in parentheses; * p<0.10 ** n<0.05 *** n<0.01
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Figure 1.1: Categorization of States by Post-Recession Budget Growth
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Figure 1.2: Map of State Budget Growth Resilience Categories
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Figure 1.3: Probability of Budget Resiliency by Budget Cutting Strategy
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Abbreviations: CG — Consistent Growth (Type 1 in Figure 1.1); GPG — Growth Pause Growth
(Type 2 in Figure 1.1); GD — Gradual Decline or stagnation (Type 3 in Figure 1.1).

Note: Marginal effects are calculated using coefficients in Table 1.5 using the “margins”
procedure in Stata 17. Statistical significance of the variable on each outcome at the 10 percent
level indicated by *.
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Figure 1.4: Frequency of Budget Maneuver Use by Type, FY 2008-11
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Chapter 2

Organizational Memory and Snap Back Performance in Public Agencies

2.1 Introduction

Organizational attributes that help or hinder public sector performance are a mainstay of public
administration theory. The challenges of addressing a research agenda in public sector
performance are well known — in particular, it is difficult to measure output and assess complex
systems that frequently define public production (Grissom, Viano, and Selin 2016; Hur 2013).
Not surprisingly, theoretical research has emphasized settings where hypotheses may be tested
empirically and large comparable datasets can be generated, such as student test scores (Meier
and Hicklin 2008), federal civil service goal attainment (Lee 2018), and criminal justice
outcomes (Boylan 2004; Hur 2013). A common feature of theoretical research is the tendency to

assess organizational attributes in these settings.

Organizational memory, the attribute of interest in this paper, might affect the delivery of
public services, whether those services are waste management, law enforcement, or education.
However, the knowledge needed to produce some public services can be less “ordinary and
routine” and instead must survive periods of inactivity until called upon. For example, a branch
of the military may be deployed after many years of peace, banking regulators may confront a
financial crisis every few decades, and a public health agency may need to respond to an
emergency that threatens public health. These agencies must “snap back” into performance on
functions for a subset of activities that differ by having relatively low degrees of task
routinization and frequency. In a task with a high degree of task routinization, performance
depends largely on the ability to adapt to revealed parameters of largely predictable variables. In
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a task with low routinization, performance depends on the ability of organizations to bundle the
cross-cutting, complex skills needed to respond to “known unknowns.” A high frequency task is
characterized by improved performance through iteration via trial-and-error, whereas a low
frequency task implies there are relatively few opportunities to execute improved iterations of

the task.

Table 2.1 provides illustrative examples in a 2x2 matrix of tasks categorized along a
spectrum of high to low frequency and routinization. The “snap back” tasks are those which are
low in both frequency and routinization. An example of a highly routinized, high-frequency task
includes residential waste collection, where performance will depend largely on the ability to
carry out tasks whose specifications are largely predictable, such as quantities of trash to be
collected at specified locations, scheduling of employees, and maintenance of vehicles (de la
Riva Aglero 2022). If waste pickup service is performed at a regular frequency, as it customarily
is by American local governments, then the agencies providing these services can observe
feedback and correct upon systemic errors that improve performance of the task. An example of
a task characterized by high routinization, but low frequency includes the investigation of crime
scenes by law enforcement agencies. Regardless of the crime, the process followed by law
enforcement agencies is routine: Taking statements from witnesses, arranging for emergency
medical services, securing the scene, collecting evidence, and writing reports (U.S. Department
of Justice 2000). Although crime scene investigations may be infrequent for a specific officer,
the extent to which lessons learned are reflected in revisions to the investigation protocol which
may reduce the threat of turnover to performance if newly hired employees can readily

implement these routines in their work (Levitt and March 1988).
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A task carried out by the public sector characterized by high frequency, but low
routinization includes the tax enforcement operation of the Internal Revenue Service. Like the
investigation of crime scenes, income tax audits of taxpayers follow a routine set of procedures.
However, the process of litigating cases against non-compliant taxpayers is the result of IRS
legal counsel’s interpretation of the Internal Revenue Code and administrative rulings, upon
which arguments are developed and made before a federal tax court to show negligence on the
part of taxpayers they believe failed to settle their deficiency determinations. This task is carried
out by a dedicated staff of tax enforcement attorneys who benefit from frequent opportunities to

negotiate settlements and refine their arguments before judges.

In all cases, employee retention and turnover can contribute to organizational memory
and ultimately its performance, but the theoretical mechanisms and their empirical relevance are
plausibly quite different. A snap back agency like a public health department must develop
cross-cutting skills to respond to “known unknowns,” drawing upon lessons learned between
distant events. In this latter example, knowing which set of skills will be needed is itself learned,
and organizational memory is built through infrequent and idiosyncratic public health crises,
such as the 2009 H1N1 epidemic, the Flint, Michigan water crisis, and the 2015 HIV outbreak in

southern Indiana.

Because the response to the COVID-19 pandemic is a complex and irregular event, it
affords an opportunity to assess public performance in this new context. That is the aim of this
paper, and specific attention is focused on the retention of experienced employees in state health
departments that may possess previous crisis experience. This research contributes to the extant
public sector turnover and performance literature in several important ways: First, the

relationship between turnover and performance is investigated in an unpredictable setting by

53



which a public agency must dramatically increase the scale of its output on short notice in
response to a crisis, using its fixed infrastructure as a foundation for performance. Second, this
research uses several measures of organizational memory operationalized through employee
turnover and retention. Measurement of long-term employee retention and turnover is made
possible with a panel dataset of state employee administrative payroll collected from 45 states,

which represents about 94% of state employees in the United States.

This research tests the hypothesis that state health department turnover rates are
negatively related to vaccine take-up rates, while the ratio of the department’s employees with at
least eight years of experience in 2020 is a positive contributor. In the results that follow, the
health department turnover rate shows the strongest relationship with the two-dose adult
vaccination rate, while retention of experienced employees also makes a positive but weaker

contribution to the two-dose adult vaccination rate.

The paper proceeds as follows. Section 2.2 contextualizes the nature of assessing
performance in snap back agencies and discusses how state health departments developed
vaccination campaigns in response to COVID-19. Section 2.3 further contextualizes this
research’s contribution to the turnover and performance literature in public administration and
public health. Section 2.4 presents key data sources required for empirical analysis of the
research question, such as employee turnover and retention rates by each state health department.
Section 2.5 discusses those results and various robustness checks. Section 2.6 uses these results
to impute the value of public health benefits arising from decreased health department employee

turnover, and section 2.7 concludes.

2.2 Snap Back Agencies and the Case of State Health Department COVID-19 Vaccination
Programs
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In the previous section, agencies were characterized by a broader scope of task routinization and
frequency, with snap back agencies being those which are low in both dimensions. It is overly
simplistic, however, to characterize agencies as strictly existing solely in one quadrant of these
two dimensions. The primary function of this government agency is to have a response plan to
these adverse events given that they are infrequent and idiosyncratic. Broadly, three types of

agencies could be tasked with emergency responsibilities:

1) An agency whose mission is fully dedicated to emergency response. For example, each
state has an emergency management agency whose efforts are largely focused on
developing and revising emergency operations plans and conducting practices and drills
between emergencies (Institute of Medicine 2012a). Likewise, the branches of the U.S.
military undertake war game scenarios and other battlefield training exercises to remain
ready for real action. In this strategy, the agency is singularly focused on preparing for
emergencies.

2) An agency is tasked with handling certain emergencies as an ancillary task distinct from
their primary mission. An example includes certain first responders that are certified to
handle releases of hazardous materials. For all local fire departments, suppression of fires
and paramedic functions are the core tasks. Specific fire departments also become
designated responders to hazardous materials releases on a regional basis, and they
receive specialized training and equipment to carry out this task. However, the response
to hazardous materials releases is not the core task of these agencies. It is a task that is
deemed appropriately adjacent to the regular activities of fire departments.

3) An agency whose core task is emergency response, but whose expertise is also useful in

performing certain routine tasks between emergencies. This section develops the
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argument that public health departments are primarily responsible for responses to
pandemic events, and that the type of skills needed to anticipate and respond to

pandemics are also useful in conducting routine public health tasks.

From these alternatives, we can begin to formalize the theoretical expectations of how the
performance of an organization may be impacted by turnover. The first case, emergency
management agencies, in practicing regularly through devotion to task preparation, is likely
better equipped to handle fluctuation in turnover rates given their exclusive focus on planning
and preparation. In the second case, turnover may be less consequential to performance because
the emergency task is outside the core competency of the agency and its employees are not
selected for specialized skills in carrying out the ancillary task. The third case, which best
represents state health departments, is likely to have many more instances of performance review
evaluations for their between-emergency functions. Since assessment and performance is
infrequent and idiosyncratic for the emergency case, an agency manager might rationally
optimize performance for those non-emergency tasks with the implication for emergency
performance depending on how complementary the emergency and non-emergency tasks relate.
Having foundational infrastructure in place during non-emergency periods that contributes to the
performance of frequent and routine tasks that may be complementary to those infrequent and
nonroutine tasks that arise during emergencies may reduce the need for employees with long-
standing experience, but nevertheless implies they would be impacted by fluctuations in

employee turnover.

The following discussion overviews the roles of task frequency and routinization on
organizational learning. Specific attention is paid to preservation of knowledge arising from

lessons learned by public health employees in confronting previous pandemics. Next, the
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responsibilities and context in which state health departments operate is discussed, and the role
these agencies played in developing large-scale vaccination campaigns in response to COVID-19

is overviewed.

2.2.1 Organizational Learning from Previous Pandemics

Levitt and March (1988, 320) argue that experiential learning is preserved and encoded through
routines practiced within the organization that are “capable of surviving considerable turnover of
individual actors.” The formalization of such routines varies across organizations. For example,
organizations facing complex and uncertain tasks, such as those in state health departments,
“...rely on informally shared understandings more than do organizations dealing with simpler,
more stable environments™ (Levitt and March 1988, 327). Certain circumstances present
significant challenges in the preservation of memory and the transfer of lessons learned by those
who experienced them to those who did not. In the absence of such a transfer, “the lessons of
history are likely to be lost through turnover of personnel” (Levitt and March 1988, 328).
Weakness of organizational control, conflicting interpretations of history, and difficulty in
implementing experience across “...vast geographic or cultural distances threaten the capacity of
organizations to teach the lessons of history to its new members” (Levitt and March 1988, 328).
The usefulness of a given routine is influenced by the frequency and recency of its use.
Therefore, routines informed by history that are infrequently used are more challenging for

organizations to access and preserve (Levitt and March 1988, 328).

Public health agencies had opportunities to learn from their experiences with previous
pandemics which may have informed their responses to COVID-19. The following discussion

highlights the extent to which previous experience with pandemics may have influenced
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national-level responses to COVID-19. However, they do not discuss the role that turnover, or
retention of public health employees, may have had in preserving organizational memory arising

from experience with previous pandemics or whether it affected their performance.

Hur and Kim (2020) find that South Korea’s experience with the 2015 Middle East
respiratory syndrome (MERS) enabled the Korean Center for Disease Control (KCDC) to
respond proactively to COVID-19. After the MERS outbreak, which was prolonged by
challenges related to rapid diagnoses of infection, the KCDC established new institutions
intended to collect and share information related to the mitigation of novel infectious diseases.
The authors argue that these early and proactive actions enabled the KCDC to substantially
flatten the COVID-19 infection curve to 10 or fewer cases per day in the early phases of the
pandemic. The KCDC quickly activated the policies developed in the aftermath of the MERS
outbreak in early 2020. Elected officials may also be motivated to look to the past in optimizing

pandemic response in hopes of bolstering their prospects for reelection (Park and Chung 2021).

Kirlin (2020) expresses skepticism of this view, arguing that the COVID-19 pandemic
was dramatically more complex and lethal than the 2003 SARS and 2009 H1N1 outbreaks. As a
result, he suggests those outbreaks may have had limited relevance in informing the CDC’s
response to COVID-19, and that this necessitated decentralization of process development and
decision making which shifted from public health experts to elected officials. On the other hand,
Hsiang-Te Tsuei (2020) finds that public health systems with exposure to previous pandemics
responded with mitigation policies such as travel restrictions, social distancing, etc. six to ten
days sooner than countries without such an exposure once the World Health Organization

declared that COVID-19 reached pandemic status.
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2.2.2 State Health Departments and the Campaign to Vaccinate as a Case Study

The origins of state and local public health agencies arose from the need to respond to the
epidemics that emerged during the Industrial Revolution. Urbanization, unsanitary living
conditions, immigration, and invasive pests accompanying cargo severely compromised the state
of public health in the late nineteenth century by increasing the frequency and severity of
epidemics. As medical and scientific developments reduced the morbidity and mortality of such
epidemics, health departments began to refocus their attention to more routine tasks, such as
surveillance and disease prevention between epidemics (Birkhead, Morrow, and Pirani 2020).
During the twentieth century, public health agencies pursued the goal of disease prevention
through vaccination, education, water quality control, and provision of medical care (Hoehn-

Velasco and Wrigley-Field 2022).

All fifty U.S. states, U.S. territories, and the District of Columbia operate a public health
agency or state board of health. Although the responsibilities delegated to these agencies vary
widely across jurisdictions, each state health department provides the following services on a
routine basis: Health promotion activities, such as provision of healthcare related to
communicable diseases of public concern; Prevention activities, such as screening of illness
among newborn infants, detection of sexually transmitted diseases, and the administration of
immunization programs; and health protection activities, which includes laboratory testing, vital
recordkeeping, population surveillance, and epidemiology (Birkhead, Morrow, and Pirani 2020).
State health departments also manage federal public health grants, some of which are passed
through to local health departments. Environmental health is a function of state health

departments, such as water quality monitoring and radon detection. In a few states, such as
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Colorado, Kansas, and South Carolina, the state health department serves as the state’s primary

environmental regulation agency.

According to the Association of State and Territorial Health Officials (2020), eighteen
states and the District of Columbia administer public health as a division within a human
services “superagency” that includes some combination of the following responsibilities:
Medicaid administration, income maintenance, operation of psychiatric hospitals and/or long-
term care facilities, child support enforcement, care of foster children, and disability insurance
determination. The remaining states operate their health departments as independent public
health-focused agencies. In recent years, state health departments shifted their focus from
provision of clinical care and health insurance to health information management and

preparedness for natural and man-made disasters (Birkhead, Morrow, and Pirani 2020).

2.2.3 Role of State Health Departments in COVID-19 Vaccine Distribution

Some scholars of public sector turnover and performance restrict the measurement of
performance to that of employees that are direct producers of output, such as public-school
teachers and the outcome of test scores (Meier and Hicklin 2008). In the case of public health,
the Institute of Medicine (1988, 147) argues that “states are the primary force in public health.”
Even though most doses of the COVID-19 primary series vaccine were administered by local
health departments, health care providers, pharmacies, or other external entities, the success of
the COVID-19 vaccination campaigns depended on the varied domains of expertise of state
health officials that range from demography, marketing, epidemiology, information technology,
and cold storage supply chain management. They also possess relationships with key health care

providers such as pharmacies, large hospital systems, long term care facilities, and rural health
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clinics. During the strategy-building phase of the vaccination campaign during which quantities
of vaccine doses were limited, state health departments sought to maximize vaccine take-up rates
among populations most vulnerable to mortality if infected with COVID-19, a priority they
shared with the CDC. The sense of urgency in vaccinating adults over the age of 65 arises from
the fact that this age group constitutes 75% of all COVID-19 mortality since the pandemic began

(Centers for Disease Control and Prevention 2022b).

In the months prior to the COVID-19 vaccine deployment to critical populations, state
health departments established advisory groups whose goals were to accomplish the following:
Recruit, enroll, and train healthcare providers on best practices in proper storage and
administration of the vaccine while minimizing the spoilage of doses; identification of critical
populations targeted for early vaccine administration, such as the elderly, immunocompromised,
and healthcare workers; establishment of inventory management systems and databases
necessary to track administered doses of the vaccine; deployment of statewide vaccine
appointment registration systems; building awareness of the vaccine among the general public
through advertising campaigns, including with local organizations that can target hard-to-reach
and at-risk populations; monitoring quality assurance, such as proper handling of vaccine doses
given cold storage requirements and expiration dates; and development of strategies to mitigate
the spread of COVID-19 at vaccine sites during periods of peak demand (Centers for Disease

Control and Prevention 2020).

Once the initial phases of the vaccination campaign began, it was the responsibility of
state health departments to monitor daily take-up rates of the vaccine and adjust vaccine
distribution where possible or feasible. State health departments were also responsible for

deploying systems to remind patients of the date to receive their second dose, such as automated
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phone calls and text messages, with the goal of maximizing the efficacy of the two-dose
vaccination regimen. To summarize, state health departments and their employees of varied
occupations were responsible for matching the right quantity of doses with the right people at the

right time.

The CDC established allocations of COVID-19 vaccine doses to states according to
formulas that account for the size of at-risk populations, healthcare and critical infrastructure
workers, and overall vaccine availability. Within states, organizations that administer the
vaccine, other than major retail chains and federal agencies, coordinate with the state health
department to replenish supplies of the vaccine as needed. Local providers place orders for
vaccine doses through systems operated by the state health department and developed by the
CDC, often using parallel existing systems used by the state and local providers to administer the
seasonal flu vaccine or childhood immunizations. For example, the Indiana Department of
Health adapted its existing Children and Hoosier Immunization Registry Program to collect and

manage records related to COVID-19 vaccinations.

As advisory groups in state health departments were developing vaccine deployment
strategies during the fall of 2020, the CDC suggested that states may find useful guidance from
the past: “Jurisdictions may find it helpful to review their 2009 H1IN1 pandemic vaccination
response plans and lessons learned” (Centers for Disease Control and Prevention 2020). One
may hypothesize that high rates of turnover may threaten the preservation of memory arising
from the loss of state health department employees who navigated the HIN1 pandemic and other

crises during their careers.

The Council of State and Territorial Epidemiologists (2021) surveys state epidemiologists

in all fifty states and the District of Columbia to gauge the epidemiological capacity of each state
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health department. In their analysis of the 2017 CSTE survey, Arrazola, Israel, and Binkin
(2019) report that state epidemiologists expressed concern about knowledge transfer amid
turnover especially given the rapid changes of crises that affect public health, such as the opioid
epidemic: “Emerging diseases . . . would not be as disruptive if the staff were more seasoned and
comfortable with day-to-day activities before the crisis hits.” Further, ...it is challenging to

keep the workforce well prepared in the face of so much change at a rapid pace.”

In synthesizing public administration theory relevant to agencies responsible for
performing tasks with low frequency and low routinization, such as in the case of state health
departments and their emergency-driven vaccination campaigns, the following hypotheses are

proposed:

H1: State health departments with lower turnover rates will have higher vaccination rates.

H2: State health departments with greater retention of experienced employees will have higher

vaccination rates.

H3: State health department turnover and/or retention rates will be more predictive successful

administration of the second vaccine dose due to increased administrative complexity.

The hypotheses above test whether the flow of employees exiting the agency or the stock of
employees working at the agency in 2020 with at least eight years of experience affects the

vaccine take-up rate negatively and positively, respectively, while the third hypothesis tests
whether performance in administration of the complete vaccine series is more sensitive to

organizational memory than that of the first dose.
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2.3 Literature Review

The purpose of this literature review is to contextualize the contribution of this research in two
areas of previous work. First, in public administration research on performance and employee
turnover, this literature review illustrates how its theory and empirical research has emphasized
agencies whose tasks are characterized by high frequency and routinization. In research where
performance is measured by employee perception, the frequency and routinization of tasks
performed in the agency is either ambiguous or ignored. Second, this paper contributes to the
literature on labor force turnover in public health agencies, which often references concerns
about the impact of turnover on performance but has not subjected this concern to empirical

scrutiny.

Progress in investigating the relationship between turnover and performance in public
administration is limited due to challenges in measuring the productivity of public employees
(Grissom, Viano, and Selin 2016; Hur 2013). Most recent turnover and performance research in
public administration focuses on testing the theory of a nonlinear, U-shaped relationship between
the two variables. It was first proposed by Abelson and Baysinger (1984) and initially applied to
the public sector context by Meier and Hicklin (2008). When evidence for the theory is found, it
implies that both low and high levels of turnover are detrimental to the organization’s level of

performance, with an optimal turnover rate lying on the minimum point on the U-shaped curve.

High rates of employee turnover are frequently theorized to erode organizational
memory, increase costs to recruit new employees, and compromise social networks within
affected organizations. If the relationship is shown to be nonlinear, there are opportunities for

public administrators to actively manage employee turnover in such a way that captures some
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benefits of turnover, such as the hiring new employees with fresh ideas and recent training and
the dismissal of unproductive employees, while avoiding high rates of turnover associated with
the pitfalls specified above. Most public administration research on turnover and performance

rests on this foundation.

2.3.1 Turnover and Performance in Public Education

Meier and Hicklin (2008) investigate how turnover of teachers in Texas’ public-school districts
affect the performance of students as measured by their standardized test scores. They find that
“very low levels of turnover are detrimental to performance,” and they estimate the optimal
teacher turnover rate at 16.2% per year. They also argue that task difficulty increases the cost of
replacing highly skilled employees which they argue lends “practical importance to the inverted
U-shaped relationship” (Meier and Hicklin 2008, 587). Ryu and Lee (2013) also use Texas
standardized exams as a measure of performance while including innovative management as a
mediating variable. They find that innovative management is used to manage turnover in poorly
performing districts and to decrease turnover rates in high-performing districts. An (2019) uses
teacher exit survey data that allows for isolation of voluntary from involuntary turnover which
enables him to separately investigate whether the inverted U-shaped relationship holds for
voluntary and involuntary turnover. Using statewide standardized test scores of math and reading
from Florida school districts as the measurement of performance, he finds further evidence for

the nonlinear relationship in the case of involuntary turnover and performance.

Wang and Sun (2020) investigate whether there is a temporal feedback effect between
performance and turnover by implementing turnover rates as the dependent variable. They

hypothesize that turnover is negatively associated with academic achievement, which feeds back
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into performance in subsequent years through changes in organizational strategy. Low
performance on student test scores may ultimately result in subsequent teacher departure from
the organization in a future period due to managerial pressure. They find a significant negative
relationship between the feedback effects of performance and subsequent turnover. Wang and
Sun (2022) reprise this dataset to investigate whether turnover among principals in the New York
City school system affects student performance on standardized exams. They find that turnover
among school executives negatively affects performance on exams in subsequent periods and

that turnover is more detrimental to student performance in low-performing schools.

2.3.2 Turnover and Performance in the Federal Bureaucracy

Public management scholars also find opportunities to test the inverted U-shaped relationship
between turnover and performance within the context of the federal civil service. Lee (2018)
uses Fedscope data on the separations of federal employees in tandem with the Federal
Employee Viewpoint Survey (FEVS) which asks its respondents whether they believe their
agency is successful at accomplishing its mission. He finds confirmation of the inverted U-
shaped relationship between turnover arising from transfers of employees to other federal
agencies and organizational performance, and he also finds a significant positive linear
relationship between involuntary turnover and performance. Moon (2017) also uses the FEVS to
estimate the effect of moderating variables related to employee perceptions of high-commitment
human resource practices (HCHRP) in the relationship between turnover and performance. This
measurement of performance differs from the data used by Lee (2018) such that federal agency
leaders are required to report on the magnitude of goal attainment on an ordinal scale as reported

in the Performance and Accountability Review. Moon (2017, 1494) finds that organizations with
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high HCHRP suffer greater dysfunction from high rates of turnover due to the loss of high-

quality human capital.

Wynen et al. (2019) find support for the inverted U-shaped relationship between turnover
and performance within the national Belgian unemployment benefits agency. They investigate
the moderating effect of process conformance on turnover and performance using data obtained
from the agency’s management information system. Performance is measured by the number of
unemployment payments processed correctly by an employee over a six-month period. They find
that the inverted U-shaped relationship holds for tasks associated with high process conformance
and argue that knowledge is more easily transferred between employees that perform tasks with

high levels of process conformance.

2.3.3 Turnover and Performance in Criminal Justice

Boylan (2004) investigates the turnover and performance relationship within the context of the
federal pay structure and the productivity of U.S. attorneys. He finds a significant negative
relationship between the pay of U.S. attorneys and their turnover rates, which leads to lower
performance measured as the length of prison sentences upon conviction. Hur (2013) tests the
turnover/performance relationship using data related to the turnover rates of municipal law
enforcement officers and crime rates. He finds that voluntary turnover has significant negative
effects on the crime control performance of law enforcement, part of which he attributes to the
long recruitment period of filling sworn officer positions that average six months in length once

vacancies emerge.

2.3.4 The Public Health Workforce, Capacity, and Turnover

There are no known applications of turnover and performance research to public health agencies.
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The public health workforce literature describes trends in turnover as indicated by surveys and
argues that turnover may be a threat to performance, but this proposition has not been
empirically investigated (Bogaert et al. 2019; Halverson et al. 2017; Leider, Coronado, et al.
2018; Newman, Ye, and Leep 2014; Pourshaban, Basurto-Davila, and Shih 2015; Sellers et al.

2019).

During the period in which state and local health departments were developing and executing
their responses to COVID-19, published news reports discussed resource constraints faced by
these agencies. In their survey of 300 local health departments and interviews with 140 local
health officials, Baker and Ivory (2021) report that “widespread staff defections, burnout, firings,
unpredictable funding and a significant erosion in their authority to impose the health orders”
were among the most significant challenges facing local health departments in addition to the
pandemic itself. Turner (2021) reports that some rural Indiana county health departments, some
of which employ only one full-time staff member, relied on retired volunteer nurses to increase
the output of COVID-19 vaccine doses. Campo-Flores (2021) reports that Alabama’s public
health system has been “depleted by years of poor funding, leaving some counties with thinly
staffed health departments or no department at all,” with similar stories of public health
employees being redirected from food safety inspections and rabies control to the COVID-19
response. As of 2019, staffing at Alabama’s local health departments was 65% of its level in
2000. Weber, Ungar, and Smith (2020) report state and local public departments eliminated
38,000 jobs since 2008, and those who remain are subject to low pay and few opportunities for

advancement, which they largely attribute to stagnation in state support for public health.

Halverson et al. (2017) produce the first investigation of the incidence of turnover and job

tenure length among state health officials (SHOs) and directors longitudinally among those who
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served between 1980-2017. They argue SHOs face challenges in straddling the “nexus of
science, public interest, and political system” in leading their agencies through biologic and
natural disasters. They find that the average tenure of a SHO is 3.9 years, with 20% of SHOs that
served over the 38-year period remained for less than one year. They also find that SHOs

currently remain an average of one fewer year than their predecessors did in 1980.

2.4 Data Sources and Variables

2.4.1 Dependent Variable: COVID-19 Vaccine Uptake

To assess the performance of state health departments in responding to a crisis, various measures
of the statewide adult vaccination rate observed on October 1, 2021, are used as the dependent
variables in this analysis. The panel dataset published by the Centers for Disease Control and
Prevention (2022a) from which the dependent variables are obtained offers vaccination rates
observed daily by state, dosage, vaccine type, and age group of the recipient. These various
dependent variables enable the testing of the hypotheses related to the relationship between
turnover, take-up of the first versus second vaccine dose, and the contribution of experienced

employees on performance, and are discussed below.’

2.4.2 Variables of Interest: Employee Turnover and Retention Rates

The measurement of organizational memory within a state health department is operationalized
through two variables of interest: rates of employee turnover and retention of experienced
employees. These two variables are calculated from a panel dataset of administrative employee

payroll data collected from 45 states as shown in Figure 2.1. Some states publish panel datasets

7 Additional measures of performance, such as vaccine take-up by population subgroups such as race, are not
undertaken in this research due to data limitations. See Kaiser Family Foundation (2022).
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of state employee payroll on their budget transparency websites. For those that do not, Freedom
of Information Act requests were submitted to custodians of state employee payroll data. Some
states’ data is not available for this project: Tennessee and Alabama restrict the release of data to
their residents, and South Dakota does not release payroll datasets in any case. Hawaii was
unable to provide data in an annual periodicity, and Alaska was not responsive to requests for
data. Although Texas is included in the panel, the state restructured its public health division
which isolated it from the state human services agency in 2015. To avoid overstating Texas’
turnover rate arising from interagency transfers, observations before 2017 are omitted from the

analysis.

By late summer 2021, adult vaccination rates began to plateau. The adult vaccination
rates prevailing on October 1, 2021, range from 62.26% of adults over the age of 18 having
received one dose to 83.87% of adults over the age of 65 that had received the complete
vaccination series. Table 2.2 includes detailed summary statistics of vaccine take-up rates by

dependent variable.

Turnover rate: The state health department turnover rate is calculated as the number of
employees observed exiting agency i in year t divided by the total number of employees
employed by the agency in year t. The average rate is taken between 2017-19 to capture
employee churn in the years leading up to the COVID-19 pandemic. A separate regression using
the average turnover rate between 2010-19 is also included in Table 2.7 as a robustness check.
The use of these periods avoids the volatility inherent in 2020-21 turnover rates, such as those
arising from surges in health department hiring of temporary contact tracers. An employee is
observed as exiting the agency if the employee’s name disappears from the panel each year

before the last available year of panel data, or if the dataset includes an employee separation date
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variable. With the available data, it is not possible to observe for each employee the reason for
the employee’s exit from the agency. Therefore, it cannot be determined whether exit results

from employee retirement or voluntarily versus involuntary termination.®

The turnover rate variable omits observations form Arkansas and Maryland due to panel
data quality issues, leaving 43 state health departments upon which the turnover rate is
calculated. The average turnover rate observed in state health departments between 2017-19 is
15.18% per year. Average turnover rates during this period range from a low of 7.95% in
Minnesota to 25.11% in North Dakota. This compares to rates of turnover intention ranging from
22% in 2014 to 31% observed in the 2017 Public Health Workforce Interests and Needs Survey
(Bogaert et al. 2019). Newman, Ye, and Leep (2014) observe a turnover rate of 9.88% in local
health departments using survey responses collected in 2013 from the National Association of

County and City Health Officials.

The first hypothesis expressed earlier implies an expected negative sign on the turnover
coefficient, such that states with higher turnover rates are expected to vaccinate smaller shares of
its adult population. However, according to the theory of the U-shaped relationship between
turnover and performance, it is possible for state health departments to exhibit turnover rates that
are suboptimal. In such a case, health departments can theoretically increase performance by
increasing turnover by hiring employees with recent training and dismissing unproductive

employees.

Retention of experienced employees: The retention rate variable measures the ratio of

employees in state health departments in 2020 that were employed at the agency in 2012 or

8 This approach may overstate turnover rates because many women change their last names after embarking on
marriage. It is likely that these sources of bias occur at similar rates across states.
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earlier. The motivation for investigating whether retained employees with eight or more years of
experience contributed to vaccine uptake is to test the second hypothesis: whether health
departments with more experienced employees benefitted from the lessons of previous crises
while working to broadly deploy the COVID-19 vaccine in their state. However, it is possible
that states with strong foundational infrastructure may be successful in vaccinating their adult
populations despite low retention rates. It this is true, then the expected relationship between

retention and performance may be ambiguous.

The baseline year 2012 was chosen given trade-offs inherent between sacrificing
statistical power for increased years of experience given the varying lengths of the panels
available. For most states, the experienced employee retention rate is calculated as the number of
employees with eight or more years of experience working in a state health department divided
by the total headcount of employees at the agency in 2020. For some states, a variable that
indicates the employee’s date of hire is used where available, in which case the ratio of
employees in 2020 whose hire dates are on or before December 31, 2012, which serves as the
numerator in the experienced employee retention rate calculation. States whose panels begin
after 2012 are excluded, while Arkansas and Maryland are included due to the availability of a
date hired variable. This totals 40 state health departments upon which the retention rate variable
is calculated. An additional variable of interest related to the retention rate of managers was
calculated by identifying whether a given employee was a manager in 2020 and whether the
employee was employed at the health department in 2012, not necessarily as that of a manager.
Managers were selected using managerial indicators as an encoded variable in the dataset or by
using string functions to identify an employee’s job title that indicates some supervisory

capacity.
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In 2020, about 36% of a state health department’s employees had at least eight years of
experience at the agency. The retention rate varied from a minimum of 1.4% in West Virginia to
a maximum of 67.6% in Connecticut. The retention rates do not vary significantly depending on
whether the health department is a stand-alone agency or housed within a human services
superagency. Figures 2.2 and 2.3 show that retention and turnover rates roughly fit a normal
distribution across states. Table 2.2 includes additional descriptive statistics on the turnover and

retention independent variables.

2.4.3 Control Variables: Agency Resources and Public Acceptance of Vaccine

To avoid bias and spurious conclusions, the regressions below include control variables that are
plausibly correlated with the outcome measurement of state health department vaccine take-up
rates, and the variables of interest: turnover rates and retention rates of experienced employees.
There are two categories of control variables: agency resources and vaccine acceptance. The first
category of control variables includes those related to the resources of state health departments to
perform the vaccination task: state general fund support for infectious disease programs, public
health budgetary dependence on federal grants, the size of health department workforce per
capita, and a dummy variable indicating whether the agency is under the umbrella of a
“superagency.” The second category controls for demographic and cultural circumstances
embedded in each state that may also influence vaccine take-up rates that are beyond the control

of state health departments: educational attainment, race, and political ideology.

Agency resources: General fund support for infectious disease programs,
GFExpenditures;, and the size of the state health department workforce, FTE's;, measured as

full-time equivalents per capita, are theorized to positively contribute to vaccine take-up rates.
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Alfonso et al. (2021) argue that states did not retore cuts made to public health expenditures after
the Great Recession which they argue left state health agencies ill-equipped to respond to
emergencies. They find that state per capita public health expenditures in 2016-18 were not
statistically different from their levels in 2008-10 despite several public health threats that
emerged during that period. Per capita public health spending varies greatly across state lines,
leaving some states more vulnerable than others in responding to public health threats that do not
respect political boundaries (Alfonso et al. 2021; Levi, Juliano, and Richardson 2007).
Arguments have been made in support of foundational services for public health in all states,
making a core level of public health services available to all citizens and to eliminate gaps in
their provision across states (Public Health National Center for Innovations 2021; Institute of

Medicine 2012b).

The superagency dummy variable SuperAgency; indicates cases in which the public
health agency is a division housed within a human services superagency and where the payroll
data lacks a divisional or sub-agency descriptor variable to permit isolation of the public health
agency from that of other human service-related divisions. Because this dummy variable is used
to indicate cases where the measurement of turnover for public health purposes is likely to be
less precise, it does not directly lead to conclusions about whether public health divisions within
superagencies underperform stand-alone independent public health departments. Public health
literature hypothesizes that public health divisions within superagencies are less productive than

stand-alone agencies.

A trend of consolidations between state health departments and human service agencies
arose over the past several decades. Although some scholars express concern that such

consolidations reduce the performance of public health agencies, the claim has not been
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empirically investigated (Beitsch et al. 2006; Hyde and Shortell 2012; Mays et al. 2009).
Anecdotal evidence from the state of Washington suggests that the merger of its human services
and public health agencies in 1970 resulted in neglect among “superagency’” management and it
compromised the influence of public health officers in the state’s budget and policy setting
processes (Milne 1990). Washington’s existing State Department of Health was isolated from
human services functions and resumed operations as an independent agency in 1989. It is not an
accident that the timing of this spin-off coincided closely with the Institute of Medicine’s
recommendation that core functions of health should be carried out in stand-alone agencies. In
fact, they argued that the wave of consolidations that combined public health functions with
income maintenance activities has “gone too far in many states” (Institute of Medicine 1988,

147).

More recently, the Texas Legislature substantially reorganized the Texas Department of
State Health Services, which initially involved merging agencies providing human, aging, and
rehabilitative services into a new agency in 2015. Meanwhile, the Texas Department of State
Health Services retained responsibility for providing core public health services as an
independent agency (Texas Department of State Health Services 2020). Alaska is dividing its
Department of Health and Social Services into two agencies, one of which moves family and
community services functions into a separate agency (Alaska Department of Health and Social

Services 2022).

Although federal grants (FederalGrants;) are an important resource for state health
departments, the public health finance literature argues that increased dependence on federal
grants inhibit health departments from making long-term investments in foundational

infrastructure due to their restrictions and unpredictable funding levels. Therefore, increased
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dependence on federal grants is theorized to be negatively correlated with vaccine take-up rates.
The federal grants control variable is constructed from data obtained from the U.S. Department
of Health and Human Services’ Tracking Accountability in Government Grants System
(TAGGS) and include grants awarded to state health departments by the Centers for Disease
Control and Prevention, the Health Resources and Services Administration, the Agency for
Health Care Research and Quality, the Food and Drug Administration, and the Department of
Health and Human Services Office of the Secretary. The annual grant amounts were divided by
each state’s direct general health expenditures as reported by the Census of State Government
Finances (expenditure function code 32) tabulated in the Government Finance Database (Pierson,

Hand, and Thompson 2015).

Most federal support for public health arrives in the form of categorical grants received
from the Centers for Disease Control and Prevention (Levi, Juliano, and Richardson 2007; Trust
for America's Health 2021). These grants are often restricted for use in response to specific
public health crises, such as the opioid epidemic. The Institute of Medicine (2012b, 50) argues
that this method of state and local public health financing leaves little discretionary funding
available to fund “cross-cutting capabilities such as information systems and policy analysis.”
Such restrictions on the use of categorical grants limits the flexibility of state and local public
health agencies to build foundational infrastructure, including their workforces (Leider, Resnick,
et al. 2018). Further, states are increasingly using federal categorical grants to fill funding gaps
that arise from general fund budget cuts (Leider, Resnick, et al. 2018). Federal grants to fund
public health are often episodic in response to crises, which Alfonso et al. (2021) argues lead to

cycles of “neglect, panic, neglect.” As a result, the share of state support for public health
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supported by own-source revenues declined from 37% to 12% of state public health spending

between 2001 and 2021 (Council of State and Territorial Epidemiologists 2021).

The enactment of the 2010 Affordable Care Act authorized public health grants to be
dispersed by the CDC through the Prevention and Public Health Fund, which was likely an event
that tipped the scales to permanently increased federal support. However, this fund was often
raided to offset cuts to Medicare resulting from federal budget sequester rules (Leider, Resnick,
et al. 2018; Maani and Galea 2020). Further, federal grant funding enacted in response to
emergencies is often subject to change according to the whims of Congressional budget
priorities. According to responses to the 2017 Epidemiology Capacity Assessment, heavy
reliance on federal grants, which averages about 77% of state health department funding for
epidemiological activities, has negative consequences for employee retention, capacity, and

readiness at state health departments (Arrazola, Israel, and Binkin 2019).

Factors affecting vaccine acceptance: The following variables control for factors
beyond the direct control of state health departments in accomplishing the goal of statewide adult
vaccination and are generally thought to be artifacts of state cultures and demographics. These
demographic-related control variables include educational attainment measured as the percentage
of the adult population having earned a college degree in 2019 (EduAttainment;), the
percentage Black adult population in 2019 (PctBlack;), and the percentage of the state

presidential election vote for the Republican candidate in 2016 (Republican;).

Measurement of the relationship between COVID-19 vaccine acceptance and certain
demographic characteristics is assessed through survey instruments. One may hypothesize that
states with larger minority populations, more conservative voters, and lower educational

attainment will see lower vaccine take-up rates. As far as intentions to vaccinate for COVID-19
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is concerned, Malik et al. (2020) find in their May 2020 survey of COVID-19 vaccine
acceptance that 40% of Black adult respondents stated the intention to receive the vaccine,
compared to 68% of white respondents. In terms of educational attainment, they find that 72% of
college educated respondents intend to get vaccinated, a rate that falls to 51% for those with a
high school diploma. As 2020 progressed, general vaccine acceptance rates fell from 72% in
April to 54% in December (Yasmin et al. 2021). Decreased vaccine acceptance among Black
adults, who are 2.4 times more likely to be vaccine hesitant than white respondents, is attributed
to issues related to trust (Willis et al. 2021). Survey evidence shows that respondents who
identify as Democrats are moderately more likely to take up vaccination than Republicans under
the assumption of high vaccine efficacy (Kreps and Kriner 2021). SteelFisher, Blendon, and
Caporello (2021) find that 26% of survey respondents identifying as Republicans “definitely

will” get the vaccine, compared to 51% of Democrats.

Figure 2.4 is a directed acyclic graph that shows how the control variables described
above are plausibly correlated with variable of interest, organizational memory, and the
dependent variable, vaccine uptake rates. Vaccine acceptance, which is not directly observed, is
a function of state demographics and ideology as well as the effectiveness of the health
department to engage in outreach to hesitant populations through effective messaging campaigns.
Therefore, vaccine acceptance itself fits the criteria of a “bad control” because it may plausibly
explain vaccine take-up while also serving as a suitable dependent variable that explains the
outreach effectiveness of the public health agency. Therefore, only the measurable characteristics
that explain vaccine take-up that cannot be manipulated by the health department are included as
control variables. State demographics and ideology are also correlated with the resource

constraints faced by each health department because budget decisions are a function of state
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ideology. The ability to preserve organizational memory depends on the magnitude of resources

directed to the department by elected representatives of the state’s citizens.

This results in the following model:

VaccineUptake; (2.1)
= y0OrgMemory; + aAgencyResources;
+ fVaccineAcceptance; + ¢;

The dependent variable, VaccineUptake;, is operationalized as the vaccination rate observed on
October 1, 2021, in state i by age group and dose. OrgMemory; represents the variable of
interest, the average turnover rate from 2017-19 or the percentage of employees in 2020 with at

least eight years of experience and is used to test hypotheses H1 through H3.

Although the dependent and independent variables are constructed from panel datasets,
ordinary least squares is implemented because the goal is to assess how state health departments
fared in the performance of their vaccination campaigns given the various resources and
constraints they faced as they entered the pandemic, which are presumed to be fixed at the time
the vaccination campaign began. Multiple variations of the dependent variable,
VaccineUptake;, are used to make comparisons between the turnover-performance relationship
given varying degrees of task difficulty, such as the take-up rates of the first dose versus the
complete series, and the age group upon which the vaccination doses are administered. The
model is also implemented with the experienced employee retention rate as the independent

variable of interest whose results are described in the following section.

2.5 Results
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2.5.1 OLS Results Using 2017-19 Turnover Rate

Table 2.3 displays the OLS regression results of state health department turnover rates on
COVID-19 vaccine take-up rates. Here, the sensitivity of the variable of interest, employee
turnover rates to the inclusion of control variables, is investigated. When demographic controls
are added to model specifications with the one-dose dependent variable, the turnover rate
coefficient loses its statistical significance. Specifically, two control variables — the 2016
Republican vote share and per capita general fund expenditures on infectious disease programs -
are highly significant and thus absorb much of the explanatory power of turnover rates for the
one-dose dependent variables. Therefore, the fully specified models show no significant
relationship between the state health department turnover rate and the one-dose vaccine take-up

rate for any age group.

The regression specifications using two-dose dependent variable for all age groups
(senior citizens and non-senior adults) show that the turnover rate coefficient remains significant
for all age groups, especially senior citizens (p < .01) in the fully specified models. These
results lead to the conclusion that a one percentage point increase in state health department
turnover rates is associated with a 0.4 and 0.5 percentage point decrease in the vaccine series
completion rate for non-senior and senior-aged adults, respectively. For non-senior adults, the
coefficient is about -0.4 for the fully specified model and is significant at the five percent level.
These results support Hypothesis 1 in the case of the two-dose dependent variable for senior and

non-senior adults.

The strongest statistical relationship between turnover and vaccine take-up is found in the

case of two-dose take-up rates among adults over the age of 65. The coefficient on turnover rate
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remains the most consistent through each specification of models using the senior adult vaccine
series completion rate dependent variable, and the turnover rate coefficient the most statistically
significant in the fully specified model (p < 0.001). This result is likely driven by the high rate
of vaccine take-up among senior citizens. The one- and two-dose vaccine take-up rates are about
23 percentage points higher for senior citizens versus non-senior adults. On October 1, 2021,
about 84 percent of senior citizens nationwide received the complete series of the COVID-19
vaccines, while about 60 percent of adults aged 18-64 had received the complete series. See the

descriptive statistics in Table 2.2 for further comparison.

An important distinction between the success of state health departments in administering
one versus two doses to its adult population is the role of task complexity. Because the mRNA
vaccines required two doses to complete the series, the capacity of the state health department to
follow up with vaccine recipients and ensure they return to receive the second dose at the right
time, if at all, was crucial in maximizing the vaccine’s efficacy. In addition to scheduling
information provided to vaccine recipients at the time of their first dose inscribed on their
COVID-19 Vaccination Record Cards, state health departments sent electronic reminders to first-
dose recipients, such as robocalls, text messages, and emails. It was also necessary for the state
health department to impart on vaccine recipients the importance of returning for the second dose
in achieving full protection. Therefore, the organizational memory of state health departments
used to achieve this task proved to be a more vital input for completion of the vaccine series than
the first dose only. In both age groups, the influence of the political ideology on vaccination
take-up falls between the first and second doses, which suggests that administrative capacity
provides greater explanatory power of the success of vaccine series completion than that of

politics. This result establishes empirical support for Hypothesis 3.
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2.5.2 Turnover Versus Retention Rate Results

Table 2.4 shows results which includes models specified with various combinations of
independent variables: the 2017-19 average turnover rate, the share of employees with at least
eight years of experience in 2020, and the share of state health department managers in 2020
with similar experience. Each of the results shown arise from fully specified models including all
controls while varying only combination of independent variables included. Because it is
established that the turnover rate coefficients are only significant in the fully models using the
vaccine series completion rate dependent variable, results from the one-dose models are
excluded. All three independent variables are similar measures of the same concept:
organizational memory and are therefore collinear with each other. The goal of this exercise is to
determine the extent to which each measure of organizational memory - turnover or retention

rates - provides the strongest predictive power of the vaccine series completion rate.

In this series of regressions, the coefficients on the turnover rate show the most
consistent, significant relationship with vaccine take-up rate among senior citizens even when
both experienced employee retention rate variables are included in the model. Meanwhile, the
results also show that experienced employees contribute significantly to performance of vaccine
series completion among adults aged 18-64 relative to the turnover rate coefficients. The

coefficients on experienced manager retention are never significant in any specification.

Table 2.5 shows the regression results arising from the experienced employee variable of
interest and shows further detail of how the contribution of experienced employees to vaccine
administration performance is more significant for the non-senior adult take-up rate than for

those over the age of 65. The experienced employee retention rate coefficient is significant and
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positive for both the first dose and series completion rates among adults aged 18-64. Among
senior citizens, the experienced employee retention rate is significant at the ten percent level for
the one-dose specification, but otherwise shows a weaker contribution to take-up among seniors.
Therefore, the results support Hypothesis 2 in the case of non-senior adults, but not among
seniors, where the turnover rate holds greater explanatory power of vaccine series completion

rates.

2.5.3 Robustness Checks: Placebo Test and Alternative Model Specifications

To test the robustness of the results related to turnover in state health departments, the
regressions in Table 2.3 are repeated in Table 2.6 using a placebo variable of interest: average
turnover rates from 2017-19 in state transportation departments. State transportation departments
share some characteristics with health departments, such as an outsized role of federal grant
funding and competition with the private sector (in this case, the transportation consulting and
contracting industry) for skilled workers. However, one major distinction between state health
and transportation departments is that the latter lacks the “emergency response” element by
which the agency is expected to snap back in response to an unanticipated emergency, such as a

pandemic.

Although there are occasions by which Congress appropriates large sums of federal funds
for transportation projects, such as after the passage of the American Recovery and Reinvestment
Act of 2009 that result in an increase in transportation department output, the process of letting
contracts is considerably slower than that of a pandemic response.® According to the summary

statistics of the placebo variable, state transportation departments have lower annual turnover

% Details regarding the realities of accomplishing fiscal stimulus through “shovel-ready projects” can be found in
Condon (2010).
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rates and considerably higher employee retention rates than state health departments. These key
differences between state health and transportation departments may explain the fact that none of
the transportation department turnover coefficients are statistically significant predictors of
vaccine take-up rates, even in the bivariate specifications. Should the coefficients on the
transportation department turnover rate placebo variable also be significant, we could conclude
that there is nothing structurally distinct about health departments from that of others that make
them well-suited to respond to pandemics using foundational infrastructure on short notice. If
this statement were true, then this would undercut a key argument of this research: Foundational
infrastructure and organizational memory are key contributors to a state’s success in quickly

snapping back in response to a public health crisis.

To test the robustness of the results derived from the econometric model specified above,
the model was respecified with alternative dependent and independent variables. First, Table 2.7
shows the results of an alternative measurement of turnover calculated as each state’s average
turnover rate between 2010 and 2019. In this case, no coefficient on the average turnover rate
coefficient measuring turnover observed between 2010 and 2019 in fully specified models is a
significant predictor of vaccine take-up in 2021. This may be explained by the fact that average
turnover rates in the early years of the decade ranged from 11-13 percent and increased to 15-16

percent by the end of the decade.

Tables 2.8 and 2.9 show regressions using alternative dependent variables: The
vaccination rates observed on May 1 and August 1, 2021. Most states expanded eligibility for
vaccination to all adults by April 15, 2021, and the White House directed all states to open
eligibility to all adults by May 1 (National Public Radio 2021). Table 2.8 shows the results

derived from the May 1, 2021, vaccination date dependent variables are much less significant in
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the case of the 18-64 age group, which coincides with the short time window this age group had
access to the COVID-19 vaccine at that time. The statistically strongest relationship remains with
the completed vaccination series among adults over the age of 65, who already had access to the
vaccine for several months at that time. Because most other adults did not have many
opportunities to receive the vaccine before May 1, the turnover rate does not provide a strong

explanation of the vaccine take-up rate for those age groups.

The effect of broader adult vaccine take-up is reflected in the results of the August 1
dependent variables, which is shown in Table 2.9. Most of the results are similarly significant as
the October 1 results and the coefficients are of the same sign and similar magnitudes. All told,
the variation in results from the alternative specifications show only minor differences from the
primary results using the October 1 dependent variables, except for the May 1 specifications due

to restrictions on vaccination eligibility prevailing at that time.

2.6 Cost Effectiveness of Turnover Reduction

There are several tools that states can use to manipulate their vaccine take-up rates. For example,
during the pandemic, several states created “vaccine lotteries” that offered sizable cash prizes to
randomly selected vaccinated adults, and some states saw success in vaccine take-up from such
incentives. This paper’s findings identify health department employee turnover reduction as
another mechanism by which states may pursue increased vaccine take-up rates. More
specifically, a one percentage point reduction in the turnover rate is estimated to increase the
administration of the complete vaccine series by 389 people per 100,000 aged 18-64 and 472

people per 100,000 aged 65 and above. Using Census population estimates, this implies
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approximately 2,570 U.S. residents would complete the vaccine series.'® This section considers
some back of the envelope estimates and calculations for the cost of reducing employee turnover
in these departments to weigh against the public benefits of completing the vaccination series for

a larger set of the population.

To begin, | leverage the public employee dataset discussed in section 2.4 for calculating
turnover rates to estimate a simple turnover on wage regression. More specifically, regressing the
average state health department turnover rate from 2017-2019 on the average state health
department employee salary observed during the same period indicates that a $10,000 increase in
salary is associated with a 0.879 percentage point reduction in the health department turnover
rate. Therefore, reducing the turnover rate in each state by one percent would, on average,
require a $11,370 per public health employee salary increase. There are approximately 143,000
state public health department employees in the United States, implying that this would

collectively cost about $1.6 billion in additional compensation.

The main estimate from this research on the increase in vaccine series completion rate
can be used to impute a mortality effect. Haas et al. (2021) and Dagan et al. (2021) cite CDC
data to adopt 24.7% as the incremental reduction in mortality from a person receiving one dose
to completing the series. In a similar COVID vaccination analysis, Carlin et al. (2022) imputes
the Value of Statistical Life (VSL) implied from the Department of Health and Human Services
to be about $11 million per life saved for adults under 65 and $4 million per life saved for those

65 and over. Carlin et al. (2022) impute therefore the dollarized expected VSL benefits of

10 For 2020, the Census estimated there to be about 54 million residents over age 65 and 203 million adults under 65.
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finishing the series to be $2.72 and $0.99 million per life saved for under and over age 65,

respectively.

Applying these expected VSL benefits to the second-dose gains in vaccination estimated
by this paper implies $2.4 billion in avoided death benefits.!! This gain in public health exceeds
the estimated $1.6 billion in the public health employee compensation to induce the 1% turnover

reduction.

2.7 Conclusion

This research finds that employee turnover rates in state health departments during the years
before the COVID-19 pandemic are significantly and negatively related to state vaccine take-up
rates for both age groups of adults, but especially for senior citizens, which supports Hypothesis
1. This result also supports comments made by state epidemiologists cited earlier in this paper
who argue that turnover hampers the capacity of health departments to snap back into
performance when crises arise. The retention of experienced employees also makes a significant
contribution to vaccine take-up rates among adults aged 18-64, but not among senior citizens,
which provides partial support for Hypothesis 2. With respect to Hypothesis 3, robust evidence is
found across age groups that turnover rates matter for task complexity — the administration of the
complete vaccine series. This result is important because it underscores how stability in the
public health workforce is vital in carrying out complex tasks during emergencies when the

agency must “snap back” into performance, such as repeat doses of the COVID-19 vaccine.

1 The calculation of expected benefits is population of interest x vaccination impact x mortality impact x VSL. For
the under age 64 group this is = 2,030 hundred thousand residents x 0.389 x 0.247 x $11 million = $2,147.9 million.
For over 65 this is = 540 hundred thousand residents x .472 x 0.247 x $4 million = $252.33 million.
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However, the results only partially support Hypothesis 3 because those results appear to be more

sensitive to age group than whether the complete series was administered.

The turnover rate results discussed above are robust to multiple specifications in the case
of the second dose dependent variable, especially among those over the age of 65. Other tests of
robustness, including those with alternative measures of turnover and vaccine take-up rates
observed earlier in 2021, provide a strong foundation for these results. An interesting result also
arises from a robustness check in which the May 1, 2021, vaccine take-up rate serves as
dependent variable. The results show that the state health departments largely succeeded in
vaccinating senior citizens through the winter and spring months of 2021, and the coefficient of
the turnover variable varies only marginally for the two-dose senior citizen dependent variable

between August 1 and October 1, 2021.

Future studies should investigate more deeply the dynamics of task routinization and
frequency and the extent to which those variables affect the extent to which turnover affects
performance. The goal of this paper is to show evidence that the consequence of turnover is
different for agencies that must snap back into performance in times of emergencies, which is
different than that of organizations whose tasks are frequent and routine. As argued earlier in this
paper, for organizations whose tasks are executed frequently and are defined by highly structured
routines, turnover should theoretically be less of a threat to performance. Although it would be
ideal to investigate this research question at the occupational level, the possibility of obtaining
performance data for specific employees diminishes as task difficulty increases and task

routinization and frequency decreases.

The robustness of the results found in this paper could be tested by studying other

organizations that must snap back to perform in times of emergencies, such as state national
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guards and emergency management agencies. Because these agencies spend much of their time
preparing for emergencies as opposed to the execution of frequent and routine tasks, they may be
good candidates for comparison in a similar study. Additionally, analysis of turnover in agencies
with routine tasks could reveal whether the claim that turnover is less of a threat in these settings
is correct. If it is true that turnover is less of a threat when training new employees to perform
routine tasks, this would support the contention of Levitt and March (1988, 320) who argue that
highly structured routines are “...capable of surviving considerable turnover in individual

actors.”
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Figure 2.1: Map of U.S. States with State Employee Payroll Data Collected

90



Figure 2.2: Histogram of State Health Department Average Turnover Rates, 2017-19
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Figure 2.3: Histogram of Retention Rates of Experienced State Health Department Employees in
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Figure 2.4: Directed Acyclic Graph
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Table 2.1: Spectrum of Frequency and Routinization in Public Service Provision

Routinization

Frequency

High Low
High Trash pickup Litigation of delinquent taxes
Street cleaning
Low Crime scene investigation Pandemics
War

Financial crises

94




Table 2.2: Descriptive Statistics

Variable Obs. Mean Std.dev. Min Max
Dependent variables

Dose 1, Age 18+*2 45 62.40 8.70 47.10 77.80
Dose 1, Ages 18-61212 45 69.74 10.01 49.59 86.50
Dose 1, Age 65+12 45 92.29 5.43 79.60 99.90
Series Complete, Age 18+%2 45 54.65 8.16 40.40 69.50
Series Complete, Ages 18-64%2 45 60.65 9.49 40.54 76.85
Series Complete, Age 65+ 45 83.91 5.64 71.30 95.40
Independent variables (incl. placebo)

State health dept. turnover, 2017-19% 43 15.18 355 7.95 25.11
State transportation dept. turnover, 2017-19%3 43 12.22 261 7.36 16.94
State health dept. retention rate!? 40 35.57 11.80 1.42 67.55
State health dept. manager retention rate!3 39 36.22 21.76  0.59 84.62
Control variables

General fund expenditures on infectious disease 45 151 1.79 0.06 10.13
programs, per capita®

Superagency** (1=yes) 45 0.27 0.45 0.00 1.00
State health department FTESs per capita, 201914 45 0.04 0.03 0.01 0.17
Percent Republican presidential vote share, 2016 45 48.82 9.91 30.27 68.50
State health department dependence on federal 45 11.10 6.17 2.67 30.02
grants, 2019'¢

Percent Black adult population, 20197 45 10.06 8.91 048 35.25
Educational attainment, percentage aged 25+ with 45 20.05 3.06 12.60 26.60

college diplomat’

12 Centers for Disease Control and Prevention. Rates are observed on October 1, 2021.

13 Calculated by author using information compiled from state administrative payroll data.

14 Association for State and Territorial Health Officials, Profiles of State and Territorial Public Health

15 CQ Elections and Voting

16 U.S. Department of Health and Human Services Tracking Accountability in Government Grants System
17 American Community Survey, U.S. Census
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Rate 2017-19

Experienced Employee
Retention Rate

Experienced Manager
Retention Rate

Average SHD Turnover
Rate 2017-19

Experienced Employee
Retention Rate

Experienced Manager
Retention Rate

Average SHD Turnover
Rate 2017-19

Experienced Employee
Retention Rate

Experienced Manager
Retention Rate

N

Table 2.4: SHD Results by Permutation

Fraction of Population 18-64 with Completed Vax Series 10/1/2021

-0.335 -0.340  -0.379* -0.389**

(0.217)  (0.204)  (0.192) (0.168)

0.240%  0.131%* 0.214* 0.112**

(0.130)  (0.054) (0.125) (0.044)

-0.073 0.002 -0.063 0.006
(0.068) (0.047)  (0.065) (0.044)

Fraction of Population 65+ with Completed Vax Series 10/1/2021

-0.409%*  -0.370%  -0.412%* -0.472%**

(0.180)  (0.197)  (0.177) (0.156)

0.015 0.139%* -0.005 0.080

(0.109)  (0.056) (0.112) (0.064)

0.030 0.034 0.006 0.005
(0.058) (0.033)  (0.059) (0.042)

Fraction of Population 18+ with Completed Vax Series 10/1/2021

-0.284 -0.305%  -0.328* -0.384**

(0.172)  (0.158)  (0.160) (0.142)

0.240%  0.104%* 0.222% 0.086%*

(0.119)  (0.043) (0.113) (0.040)

-0.068 0.008 -0.064 0.008

(0.064) (0.042)  (0.058) (0.040)
37 38 37 39 43 40 39

Note: All controls are included for each regression. * p<0.10, ** p<0.05, *** p<0.01, robust

standard error in parentheses
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Chapter 3

Public Employee Furloughs as a Budget Balancing Strategy: Evidence of Effects on
Employees and Agencies

3.1 Introduction

Fiscal crises force states to make difficult decisions to restore the balance between current period
revenue and expenditures. Ideally, states would remedy this imbalance by tapping resources from
a rainy day fund whose balance is sufficient to offset unanticipated tax revenue shortfalls or
expenditures. Given the historic severity of fiscal pressure exerted on state budgets during the
Great Recession, many states did not have the luxury of fully restoring fiscal balance with rainy
day funds alone. This led states to pursue some combination of tax rate increases, tax base
expansions, expenditure cuts, and in some cases, budget maneuvers to keep budgets balanced

(Stavick 2022). Several states furloughed their employees to reduce expenditures.

This paper explores the effect of furloughs on public employees as a public budgeting
concern with specific attention paid to the responsiveness of furloughed employees. Specifically,
| first use several approaches to study the effect of mandatory furloughs on employee separation
rates. Second, | investigate whether public sector agencies whose employees are subject to
furloughs show evidence of difficulty in rehiring and whether post-furlough rehires were paid
differently than their predecessors. Finally, variation in the intensity of furlough exposure is used
as a source of exogenous variation in pay to estimate public employee labor supply elasticities.
To investigate these questions, an administrative employee dataset obtained from California
allows verification of identification assumptions and enables causal inferences about the effect of

mandatory furloughs on the public sector workforce.
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Survival model estimates show that furloughed employees exit state employment after
the furlough more quickly than a control group of exempt employees within the same
occupational class categorized by bargaining unit. | find some evidence from an event study of
furloughed and exempt employees that the furlough caused increased current-year separation
rates among the treatment group after exposure, although most post-furlough point estimates are
not statistically different from zero. Using a differences-in-differences regression built on the
survivor model framework, | find causal evidence of increased employee separation among
furloughed employees after exposure to the furlough. I also find that the furlough had no effect
on the ability of the public agencies to fill vacancies left by employees that separated after the
furlough. There is some evidence that employees hired after the furlough period received lower
pay than their predecessors, but most post-furlough point estimates are not statistically different
from zero. Finally, results from two-stage least squares regression shows that employee
separation elasticities are low, especially in the short run, suggesting that public employees
prefer to cope with the furloughs as a “shared pain” strategy rather than pursue alternative

employment opportunities.

Labor expenditure savings can be decomposed into two sources: Reduced payroll
expenses arising from the separation of employees vacating their positions and from retained
employees that accept the furlough-induced wage reduction. From the perspective of a supply
and demand framework, the furlough-induced elasticities correspond with the inelastic range of
the labor supply curve, suggesting that the state may have some monopsony power to
temporarily reduce payroll costs without facing an exodus of its workforce. Using estimates of
post-furlough separation rates by bargaining unit, | find that employees in most bargaining units

were not responsive to the furlough regardless of furlough intensity, but the state nonetheless
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furloughed some highly sensitive bargaining units more intensively than others. If public
employees are insensitive to furloughs in their decisions to remain employed with state
government, then they may be a reasonable expenditure-reduction option during fiscal crises.
This research contributes to the cutback management literature by assessing the use of furloughs
as a public budgeting and human resource management tool to confront budget constraints. This
research implements empirical methods conducive to causal inference of the impact of furloughs
on public sector employees using administrative data on employee pay and separations by
bargaining unit. This contribution supplements the furlough-focused cutback management

literature discussed in the following section.

This paper proceeds as follows: The following section reviews the extant literature that
investigates the behavioral responses of affected employees to furlough exposure. | then discuss
the context of the post-Great Recession furlough program implemented in California and the
features of the administrative employee dataset that permits causal inference. Empirical models
are introduced and justified, and their results are discussed. | conclude with discussion focused
on the separation elasticity of public sector employees using labor supply graphs to motivate the

results.

3.2 Literature Review

Scholarly investigations of the impact of furlough programs on employees are undertaken in the
psychology and the public/private management literatures, and some appear in field journals
related to specific professions, such as social work. These studies use survey instruments to
investigate the attitudes of employees about their employers and measure other psychological

responses, such as job satisfaction and turnover intention, after exposure to a furlough program.
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Critics of mandatory employee furlough programs in the public sector argue that they negatively
affect the quality of public services, impose psychological costs on affected employees, and
result in other unintended costs such as the accumulation of vacation leave balances (California
Legislative Analyst 2013; Johnson, Oliff, and Williams 2011). Another criticism of mandatory
employee furloughs relates to the possibility that a furlough-induced pay reduction may motivate
affected employees to separate with public employment to pursue more lucrative opportunities in
the private sector. Because state employee wages and benefits are one of the largest expenditure
items in state general fund budgets, they often draw scrutiny from budget directors and policy
makers charged with developing strategies that restore fiscal balance. There is a perception
shared among policy makers and public employees that mandatory furloughs are a
“compassionate” response because they impose the least psychological burden on affected
employees while keeping an agency’s workforce intact as a means of temporarily reducing
expenditures as necessary to muddle through the deficit period. Furloughs may offer other

benefits, such as increased leisure (Green 2009).

California’s mandatory furlough program is the focus of several studies that investigate
its impact on employees within the context of the California State University (CSU) system.
Jones et al. (2014) surveyed 114 faculty members in CSU’s various social work departments
subject to the furlough program. Unlike furloughs for employees working in state agencies, they
find that furloughs increase faculty workloads arising from increased student to teacher ratios at
the expense of service obligations to the community and the university. Because tenure
requirements were not modified for junior faculty, many chose to pursue research on furlough
days. Their survey results do not indicate whether furloughs induced any faculty members

consider separating employment with the CSU system. Pelletier, Kottke, and Reza (2015) test the
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organizational attachment of CSU faculty, staff, and administrators. They find differing impacts
on how furloughs affect attachment to the organization, and the authors argue that perceived

organization membership is an important predictor of turnover intention.

Osborne, Smith, and Huo (2012, 637) investigate mandatory furloughs among 953 CSU
university faculty members from a psychological perspective. Among other emotional responses
to furloughs, they find evidence that furloughed faculty members “made plans to leave their
jobs.” Huffman et al. (2022, 2818) surveyed faculty and staff at two public universities in
different states whose employees were subject to COVID-19 pandemic-era furloughs. Turnover
intention was included among the items on the post-furlough iteration of their survey. A key
result of this component of their survey research indicates that in cases of low distributional
justice, employees were “more likely to report psychological contract breach perceptions, and

important component in the turnover intentions process.”

The following studies use survey instruments to investigate the impact of furloughs on
public employees at all levels of government. Lee and Sanders (2013) surveyed 273 furloughed
state employees in Georgia about their reaction to its furlough program. Their findings show that
while furloughed employees believe the program diminished their personal finances and sense of
job satisfaction, they found that the furlough program was a “reasonable policy” that prevented
layoffs while preserving the workforce of each agency. They conclude, “There appears to be no
superior alternative during cutbacks” (Lee and Sanders 2013, 309). Baranik et al. (2019) survey
212 federal employees subject to federal shutdown-related furloughs who reported having
experienced decreased life satisfaction, burnout, and increased work-family conflict. Survey
respondents were not asked about intention to quit arising from these personal resource losses,

but the authors make recommendations to organizations subject to furloughs to help their
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employees cope with resource losses. Kim (2019) uses a survey-based experimental approach to
study how county health and human services agency leaders would respond to hypothetical fiscal
stress scenarios of varying severity. They find that managers who confront major resource
constraints are more likely to implement salary freezes, adjusted work hours, service cuts,

furloughs, and reduced retirement contributions as preferred methods of cutbacks.

Zvonicek (2012) finds that the 173 California disability determination employees they
surveyed continued to feel upbeat about their jobs and the agency’s mission despite the
furloughs. Adams-Prassl et al. (2020) survey the responses of furloughed public sector workers
in the United Kingdom during the COVID-19 pandemic. They find that furloughed employees
were more pessimistic about keeping their existing jobs and were more likely to spend their time
looking for new jobs while furloughed. Bedeian and Armenakis (1998) argue that the most
talented furloughed employees take advantage of the opportunity to search for new jobs while off
the clock at home which leaves organizations at the mercy of lesser-skilled or talented

employees, an effect they call the “cesspool syndrome.”

3.3 California’s State Employee Furlough Program

Like many states during the Great Recession and its aftermath, California implemented a
mandatory employee furlough program to reduce expenditures amid a $40 billion general fund
budget deficit estimated for the FY 2009/2010 biennium. California’s biennial budget was
initially enacted in September 2008 with further adjustments to appropriations enacted on
February 20, 2009, and July 28, 2009. Actual revenue collections for the year were 18% below
the state’s revenue forecast three months after FY 2009 began (California Legislative Analyst

2009). Some remedies to the budget deficit pursued by the California Legislature included the
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use of federal stimulus funds, allocations from a November 2006 bond issue, tax rate increases
and base expansions, expenditure and revenue timing shifts, and cash management techniques,
such as I0Us. The California Legislative Analyst (2013) estimated that the furlough program

would contribute $3 billion in savings to reduce the biennial budget deficit.

Although it may be seen as an egalitarian way to cut labor costs while reducing the threat
of layoffs, the furlough program introduced and supported by Gov. Schwarzenegger was subject
to numerous lawsuits initiated by California state employee organizations. Ultimately, the
California Supreme Court ruled that the governor had the administrative authority to implement
the program, which took effect on February 1, 2009. All applicable employees were initially
subject to two furlough days per month, and an additional furlough day per month was added in
July 2009 pursuant to Proposition 58 which declared a fiscal emergency (California Legislative
Analyst 2009). The three day per month furlough implies a 13.9% pay cut for affected
employees (California Legislative Analyst 2009). Employees were subject to the furlough
schedule as shown in Table 3.1. Furloughed employees were required to exhaust all furlough

obligations before accessing paid vacation time.

Employees were assigned to furlough schedules according to the collective bargaining
unit associated with the employee’s job classification. About 11% of California state employees
were exempt from the furloughs. Exempt employees include rank-and-file positions that are
covered by the following bargaining units: Craft and maintenance workers; physicians, dentists,
and podiatrists; psychiatric technicians; and health and social services professionals.
Management and supervisory employees within these bargaining units were subject to 28
furlough days in 2009 and 27 days in 2010. Therefore, dentists with supervisory job

classifications were subject to furlough while rank-and-file dentists were exempt. Both types of
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dentists face similar outside job opportunities in the private sector and therefore face a similar
propensity to separate their employment with state government. Therefore, the decision to

separate is exogenous to the job classification but instead is induced by furlough-induced pay
reductions. This is the key identification assumption that underlies the empirical models in the

following section.

The data set necessary to investigate the research questions addressed in this paper was
obtained from the California State Controller’s Office (SCO) through a Public Records Act
request. The California SCO provided an administrative payroll dataset that includes all
employee records on a calendar year basis from 1998-2021, totaling about six million panel
observations. The dataset includes the following variables that are relevant to the empirical
models specified below: Employee name, agency, total gross pay, county of employment, year,
job classification, and bargaining unit. Although the dataset does not include a unique identifier
for each employee, the inclusion of the first, last, and middle initial of each employee and their
work county in the dataset uniquely identifies 97% of all California state employees. Duplicate
observations for employee name, work county, and year were dropped. Employees with
intermittent and part-time status were also dropped from the analysis as these employees are

more likely to separate due to the temporary duration of their employment.

3.4 Empirical Models
To study the effects of mandatory furloughs on the public sector and its employees, | implement
several empirical methods, including a Cox proportional hazards model and a related

differences-in-differences approach, event studies, and two-stage least squares regressions. The

identification strategy is implemented by comparing separation rates, new hires, and their pay
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rates among employees within the same bargaining unit but with differential furlough treatment.
Because similar occupations are bundled within each bargaining unit, employees in each unit
access similar outside job opportunities and exhibit similar propensity for exit while certain
employees are subject to exogenous furlough-induced variation in pay. As displayed in Table
3.1, there are four bargaining units in which rank-and-file employees were fully exempt from
furlough exposure, while managerial and supervisory employees in those units were subject 28
furlough days in 2009 and 27 days in 2010. To reduce heterogeneity among members of the
control group and to permit the cleanest identification possible, the remaining clusters of
employees in other bargaining units are omitted from this analysis. Therefore, the separation
rates of furloughed dentists and other affected occupation groups pre- and post-treatment are
compared to the control group separation rates of their furlough-exempt peers, as opposed to the

separation rate of dentists relative to firefighters that participate in different labor markets.

An important concern related to the long-term consequences of the mandatory furlough
program is whether furlough-induced pay reductions motivate affected employees to reconsider
their commitment to public sector employment. Because the purpose of the furlough program is
to reduce expenditures on employee salaries for budgetary purposes, furloughed employees may
respond by considering more lucrative job opportunities in the nonprofit and/or private sectors.
The longitudinal structure of the administrative dataset permits observation of individual
employee exit rates between implementation of the furlough in 2009 and 2020, the year before

the end of the data series.

3.4.1 Furlough Impact on Post-Period Employee Separations

Two approaches are taken to study whether the furlough program caused affected employees to
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depart public sector employment after exposure relative to exempt employees. First, a Cox
proportional hazards model is implemented. Survival analysis is well-suited to meet the
empirical challenges of event time data in the context of modeling employee turnover (McCloy,
Purl, and Banjanovic 2019). Within the four bargaining units specified above, the dataset is
restricted to a cohort of 26,641 employees observed as employed in 2008, the year before the
furlough program was announced. This approach eliminates the incidence of “late entry” among
employees hired after 2008 (McCloy, Purl, and Banjanovic 2019). A time-to-exit variable is
constructed which indicates the number of years after 2008 each employee remains employed.
Covariates in the Cox proportional hazards regression include the number of years of each
employee’s pre-furlough tenure left-censored in 1998, a dichotomous furlough treatment

variable, and the log of each employee’s pay in 2008.

This approach, however, does not reveal whether rank-and-file employees separate from
employment at elevated rates relative to supervisors despite the furlough. To address this
limitation, a differences-in-differences approach is established on this cohort-based survival
analysis foundation. Two cohorts of employees are constructed: One snapshot of employees
observed in 1998 is observed through 2007, and a second 2008 post-period cohort is observed
through 2017. Each cohort is restricted to employees observed as employed in 1998 and 2008,
and a “post” dummy variable is coded to equal one for members of the 2008-2017 cohort. The
panel for each cohort is balanced by a rectangular transformation of the dataset. A dummy
variable “exit” is encoded to equal one for years after the employee exits employment, which
becomes the dependent variable in the regression specified below. Employees assigned to
furlough-affected bargaining units are assigned a “treat” dummy variable equal to one in both

pre- and post-furlough cohorts. The differences-in-differences regression model is given by:
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The goal of the differences-in-differences approach is to estimate the treatment effect on the
treated. Specifically, the coefficient on the treatpost by event year interaction gives the causal
effect of the furlough on employee separation rates on furloughed employees in the post-period.
Differences-in-differences solves the problem that the control group might separate at higher
rates than the control group despite the furlough. Therefore, the method subtracts away the
difference in pre-period separation rates on the treated versus control employees. See Figure 3.2

for a graphical demonstration of the intuition behind this approach.

The differences-in-differences regression meets the assumptions of this framework that
permit causal identification. The composition of treatment and control groups remains stable
through the pre- and post-furlough periods because the employee classification scheme remains
constant across both periods. There are no spillover effects given the timing of the 2008 cohort
because the furlough was announced in February 2009. Therefore, treated employees would not
have had the opportunity to anticipate the furlough and quit before exposure to treatment.
However, it is worth noting that this approach differs from the typical differences-in-differences

setup due to the cohort-based framework.
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3.4.2 Furlough Impact on Public Agencies

Next, I implement event studies based on a differences-in-differences regression framework to
estimate the causal relationship between furlough exposure, post-furlough hiring rates, and pay
rates for new employees hired after the furlough period. The motivation behind the use of event
studies is to observe whether there is a significant difference between the treated and control
groups before and after furlough exposure with respect to workforce composition and new
employee pay. Identification requires no difference in pre-period separation rates between the
two groups pursuant to the parallel trends assumption. For example, if furlough-affected
employees anticipate the furlough and separate before the program is initiated, this would likely
violate the parallel trends assumption. If a break in trends is observed between the treatment and
control groups after furlough exposure, then it can be inferred that the furlough caused a

significant difference in post-period hiring or pay for new employees.

Did hiring managers presiding over the furloughed bargaining units rehire at a rate
necessary to refill these vacant positions after the furlough? This question is investigated by
implementing an event study using the logged ratio of newly hired employees to total employees
observed in year t subject to bargaining unit i which serves as the dependent variable. The event
study investigates whether the furlough program resulted in unintended consequences for post-
furlough hiring, such as creating a potential stigma associated with working in the furlough-
prone public sector. The event study is capable of revealing effects on the “stock™ of experienced
employees while investigation of turnover rates permits investigation of the flow of employees
out of an agency. It is possible that an initial exodus of employees from an affected bargaining
unit that are not replaced may result in low downstream turnover rates. A second event study

investigates whether a significant difference emerged between the treated and control groups
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with respect to the log of average pay after the furlough program. The event study for the log of
average pay in bargaining unit i in year t is the dependent variable and whose results are shown

in Figure 3.6 and discussed in the following section.

The event studies were estimated with the user-written eventdd command in Stata (Clarke
and Tapia-Schythe 2021). The models were fit using high-definition fixed effects (HDFE)
regression where fixed effects are absorbed at the year and bargaining unit levels, and robust
standard errors were clustered at the bargaining unit level as treatment assignment depends on
each employee’s bargaining unit. The general form of the event study model adapted from

Clarke and Tapia-Schythe (2021) is specified below:

10 11 (3'2)
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where y;; is one of two dependent variables (logged ratio of bargaining unit new hires or logged
average bargaining unit pay per year), a series of ten lag and eleven lead coefficients estimated

before and after treatment, and bargaining unit and time fixed effects, y; and A, respectively.

3.4.3 Separation Elasticity of Furloughed Employees

An instrumental variables approach is used to control for exogenous variation in employee pay
resulting from furlough exposure to estimate the separation elasticity of California’s state
employees. This approach reveals the causal effect of a furlough-induced pay cut on separation
rates. A dependent dichotomous variable is constructed that equals one if employee i separates
from employment in year t. To focus more closely on the period surrounding the furlough

program, the dataset was restricted to the years 2006-2013.
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Because each employee’s bargaining unit was assigned to a specific furlough schedule,
the bargaining unit variable enables observation of the intensity at which the employee was
subject to mandatory unpaid leave during the furlough period. According to each employee’s
bargaining unit, a separate numeric variable was encoded that measures the number of furlough
days each employee was exposed to each year which is displayed in Table 3.1. Additional
dependent variables indicating separation for years t + 1, t 4+ 2, and t + 3 were encoded to
equal one if the employee separated within the given number of years after exposure to the
furlough program. An employee is coded as having separated if the individual exits the dataset
before 2021, at which point the data is right censored. A “maximum year” variable is coded for
each employee that indicates the last year the employee is observed in the dataset. Lateral moves

of employees across agencies are not defined as separation.

The two-stage least squares regression to estimate employee separation elasticity is

implemented with the following specification:

First stage: In(totalpay) ; = furloughexposure;; +y; + €;; (3.3)

Second stage: Separation;, = In(totalpay), +y; + &; (3.4)

It is ideal to implement an instrumental variable approach because the determinants of employee
pay are likely correlated with unobserved factors residing in the error term that also influence the
decision to separate. This would otherwise result in a biased estimate of separation rates.
Because individual employees had little influence over the decision to implement a furlough
program, it presents an opportunity to investigate the sensitivity of affected employees to an
exogenous shock to their pay induced by the furlough. The instrumental variable is coded as the

intensity of furlough exposure for employee i in year t according to the furlough schedule shown
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in Table 3.1. Therefore, employees subject to the various furlough schedules were exposed to
treatment in the form of furlough-induced reduced pay. A low separation elasticity may indicate
a willingness on the part of the employee to “muddle through” the furlough period if the
employment arrangement is otherwise agreeable to them or if they hesitate to separate due to

some degree of path dependence.

A second two-stage least squares regression, specified below, is implemented to test
whether the public sector exploits its monopsony power among bargaining units that exhibit low
separation elasticity. The instrument is replaced with furloughcost, which measures the average
pay reduction arising from the various degrees of furlough exposure confronted by each
employee between 2009-2013, which is the full span of years the furlough was in effect. The

results of this regression, which is run for each bargaining unit, is displayed in Figure 3.10.

First stage: In(totalpay);; = aln (furloughcost);: +v; + €t (3.5)

Second stage: Separation;;,, = Bln(totalpay). + y; + & (3.6)

3.5 Results

3.5.1 Survival Analysis Results

The Cox proportional hazards model results, displayed in Table 3.3, show evidence that
furloughed employees exit state employment faster than their furlough-exempt colleagues. The
hazard ratios indicate that employees subject to furlough were 1.3 times more likely to exit state
employment also contributed to the speed of exit, although it is likely that some part of this effect
may be attributable to retirements. As expected, as the log of employee pay increases, the speed

of employee exit decreases. Testing the proportional hazards assumption results in a chi-squared
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statistic of 70.88 and a p-value of 0.000, which means the null hypothesis of zero slope is
rejected. Failure to reject the null would violate the proportional hazards assumption. However,
one weakness with this approach is that it does not indicate whether the furloughed employees
would separate from public employment at a faster rate despite the furlough, and this limitation

is addressed with the differences-in-differences approach presented in the following section.

The Kaplan-Meier survival time estimates are displayed in Figure 3.1, where the y-axis in
the graph shows the fraction of employees retained over time, starting with a baseline of 100% in
2008. An interesting result is that the Kaplan-Meier estimates show the steepest reductions in
furloughed employee retention during the five years within the first exposure to the furlough,
although it is also likely that the effect of the furlough on separation would be negligible several
years after it was implemented. By the end of the analysis period in 2020, about 32% of the 2008

cohort of furloughed employees remained employed with California state government.

3.5.2 Cohort Differences in Differences Regression Results

Results from the cohort-based differences-in-differences specification are displayed in Table 3.4
and Figure 3.3. Individual employees are the unit of observation in this analysis. While Table 3.4
shows the full set of coefficients from the regression, Figure 3.3 graphs the coefficients and 95%
confidence intervals of the treatpost coefficients. Although the results for separation rates three
and four years after the first exposure to the furlough are not statistically significant, the treatpost
coefficients show a treatment effect of a five percent increase in separation rates among the
treated employees. The treatpost coefficient indicates the difference between observed and
counterfactual exit rates among treated employees. The coefficients are significant at the one

percent level. It is worth noting that employees that separate in 2009 or 2010 had not been fully
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exposed to the entire duration of the furlough program, which ended in 2010 for treated

employees in the 2008-17 cohort.

3.5.3 Agency Furlough Impact Event Study Results

In each of the following event studies, the unit of observation is each employee bargaining unit
by treatment status. Event studies evaluating bargaining unit-level separation rates shows that the
furlough program caused some increase in separation rates, but most point estimates of the lag
coefficients are not significantly different from zero. The coefficients of all event study leads and
lags are graphed in Figure 3.4, which indicates whether there is any divergence in the dependent
variable, same-year separation, after treatment among the furloughed employees. Investigations
of parallel trends before the furlough indicates that there is no statistically significant difference
in separation rates between the furloughed and exempt bargaining units, a necessary condition
for causal inference. The only significant point estimate after treatment is found two years after
the furlough is implemented, indicating that there is some evidence that the furlough caused
increased separation rates among the furloughed bargaining units relative to separation rates of
the exempt group. However, most post-furlough point estimates are not statistically significant
from zero at a 95 percent confidence interval. This result raises questions as to whether the
separation of furloughed employees after treatment altered the composition of the public sector
workforce by retaining career employees who are relatively less likely to separate from state
employment after the furlough. If so, the result of this effect may decrease post-furlough

separation rates.

There is no evidence that the furloughs caused difficulty for hiring managers to fill vacant

furlough-affected positions after the furlough period. The results of this event study are graphed
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in Figure 3.5, which shows the logged ratio of new hires to incumbent employees in each
bargaining unit by treatment status. Observation of parallel trends show that all pretreatment
point estimates are not statistically different from zero. The post-treatment point estimates show
some uptick in the rate of new hires after the furlough, but in most cases, the point estimates are
not statistically different from zero at the 95 percent confidence interval. Because the previous
analysis showed little difference in separation rates between the two groups after treatment, it is
possible that the furlough-affected bargaining units are increasingly composed of employees that
are least likely to exit even when faced with the furlough, given that there is no significant

increase in the ratio of new to incumbent employees in the post-furlough era.

New employees hired into furlough-affected bargaining units were paid less than their
predecessors after the furlough period. The comparison focuses on the difference between the
ratio of new employee pay to incumbent pay in the pre- and post-periods. The point estimates
show that the logged ratio of new employee pay to incumbent pay decreased in furloughed units
after exposure to treatment, but most of these point estimates are not significantly different from
zero, except in the case of four years after the beginning of furlough treatment. The noisy results
of both event studies are likely due to the small number of bargaining units as the unit of

observation reduced statistical power.

To summarize the event study results, after implementation of the furlough program,
some evidence of increased separation rates in the furloughed bargaining units is found, but most
point estimates are not significantly different from zero. The furloughed bargaining units saw
somewhat of an increased logged ratio of new employees to existing employees and reduced
logged pay, but most point estimates are not statistically significant. Within the context of the

Great Recession, managers hiring to replace separated employees in furloughed bargaining units
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did not need to offer replacement hires higher wages to fill vacancies, which may indicate that
public knowledge of the furlough program did create headwinds in recruiting new hires in the
post-furlough period. This may be due to a lack of alternative employment possibilities in the
private and nonprofit sectors in the aftermath of the Great Recession. In a more robust labor
market, hiring managers may need to offer higher wages to prospective employees when facing

greater competition.

3.6 Discussion

The results presented in the previous section show that furloughs cause some increase in
separation rates among treated employees after furlough exposure, but most of the post-period
point estimates are not statistically different from zero. Furloughs do not meaningfully cause
headwinds in hiring to fill vacant positions after the furlough period. There is also evidence that
the logged ratio of new employee to incumbent pay in furlough-affected bargaining units

diverges in a negative direction after the furlough period.

Are public employees responsive to a furlough-induced exogenous shock to their wages?
Table 3.5 displays the first stage results of the instrumental variables regression that shows a
significant negative relationship between the instrumental variable, intensity of furlough
exposure, and the log of total employee pay, particularly in specifications absorbing fixed effects
at the employee level. Table 3.6 displays the second stage results of the instrumental variables
regression. In both the first and second stage results, omitting fixed effects at the employee level
results in coefficients that are less statistically significant, and in the case of the second stage
results, the sign of the coefficient flips between years, which is not intuitive. Therefore, preferred

specifications include employee fixed effects as opposed to bargaining unit fixed effects. The
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estimates of separation elasticity increase when the span of years after furlough exposure is
increased, which is intuitive given that furloughed employees are more flexible in considering
alternative employment arrangements in the long run. However, the coefficient associated with
separation within three years is smaller than the ascending nature of the coefficients of same-year

separation, separation within one year, and separation within two years.

Evaluation of the furlough policy from a labor supply and demand framework reveals
two sources of labor expenditure savings after the furlough: reduced payroll expenditures arising
from separated employees, and temporary furlough-induced pay reductions for employees who
do not separate. The short-run separation elasticity discussed above shows that a one percent
reduction in pay results in a 0.33 percent increase in separation rates. Multiplying the separation
elasticity by -2 results in a labor supply elasticity of about 0.7, which implies that the labor
supply response of public sector workers to the furlough is inelastic (Bassier, Dube, and Naidu
2022). In the longer run, the absolute value separation elasticity estimates increase to about 0.85,
implying a labor supply elasticity of about 1.7. These short- and long-run labor supply elasticities
imply a reduced slope of the labor supply curves for public sector workers over time as

demonstrated in Figure 3.7.

Figure 3.7 shows two labor supply curves: One inelastic labor supply curve labeled S,
and a relatively flatter and more elastic labor supply curve labeled S. Before the furlough, the
public sector wage rate was W which attracted L units of labor supply, resulting in labor
expenditure W L. When the furlough program is implemented, the wage rate faced by furloughed
employees falls to W and labor expenditures are reduced to the product WyL;r and WgLgp for
the cases of inelastic and elastic labor supply, respectively. Although the hourly wage rate itself

is not directly reduced by the furlough program, the furlough reduced total annual earnings for
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most furloughed employees by 13.9% in 2009 and 2010 when the program was in effect. The
sensitivity of labor supply decisions before and after the furlough is shown on the X-axis of the

graph.

Along the inelastic labor supply curve S;, as the wage rate falls from W to W, the
quantity of labor supplied falls from L to L, after the furlough begins, with the reduction of the
quantity of labor supply given by the difference L — L,r. However, the same reduction in the
wage rate from W to Wy implies a larger reduction in the quantity of labor supplied along the
elastic supply curve, which decreases from L to Lgg, the quantity of labor supply associated with
furlough-induced wage rate Wy. Given that the difference in labor supply elasticities, L — Lgp >

L - L”:'.

The labor expenditure savings arising from the change in the quantity of labor supplied
given wage rate reduction W to Wy can be decomposed into two categories: employee
separations and from temporarily reduced pay to retained employees that tolerate the furlough.
The latter of which is an indicator of monopsony power on the part of the public sector as an
employer. As shown in Figure 3.8, according to inelastic labor supply curve S;, a reduction in the
wage rate from W to Wy implies savings equal to region a arising from lower wages paid to
retained workers and region c arising from separated workers no longer on the payroll. The
public sector as an employer exerts less monopsony power when it faces the elastic supply curve
S;. Under circumstances of elastic labor supply, demonstrated in Figure 3.9, the public sector
saves expenditures arising from region a from retained workers paid the reduced furlough wage
W, while region c is associated with expenditure reductions arising from employee separations.
Since the monopsony power of the public sector diminishes in the long run, the use of furloughs

to balance budgets may be seen as a short-term remedy for budget deficits.
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Figure 3.10 presents additional analysis of the monopsony power of the public sector as
an employer. The x-axis of the scatterplot represents the elasticity of employee separation by
bargaining unit. All bargaining units are included in the analysis, and the unit of observation is
employee. Separation elasticities by bargaining unit are estimated using the same instrumental
variables specification approach presented earlier in which the intensity of furlough exposure
serves as the instrumental variable and the log of employee pay is instrumented. The y-axis
measures the average reduction in pay by bargaining unit over the period 2009-13, which
accommaodates for the prolonged nature of some furlough schedules. The results plotted in Figure
3.10 show that over the 2009-19 period, most employees were subject to an average pay
reduction of about five percent with minimal separation elasticity. However, there are some
noteworthy exceptions, such as furloughed engineers and law enforcement officers, who
responded to the furloughs with large rates of separation after exposure. Among the least
responsive to the furlough were rank and file and managerial support staff, engineering and
scientific technician supervisors, rank-and-file medical and social services staff, and corrections

supervisors, whose bargaining unit separation elasticities are close to zero despite the furlough.

3.7 Conclusion

The goal of this research is to assess the feasibility of pursuing mandatory employee furloughs as
a mechanism to reduce expenditures as a part of a budget balancing strategy. | find some
evidence that furloughs cause increased separation rates among treated employees after
treatment. However, the evidence does not suggest that furloughs tarnish the desirability of the
public sector as a destination for employment after furloughs are implemented, although this
result is likely sensitive to the state of the business cycle. In the short run, public sector
employees are not especially sensitive to furloughs, and most choose to stay despite the furlough,
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even under circumstances implying a 13.9% annual pay cut during years when the furlough is in

effect.

There are some limitations to this research and some opportunities to improve upon its
results. One approach may include using the California case as treated units and compare its pre-
and post-treatment outcomes to a state that did not implement a furlough during the Great
Recession era. Further investigation of public sector furloughs may gain statistical power from
this approach. In this case, greater specificity in the sensitivity of certain occupations to
furloughs could be achieved. Because 89% of all California state employees were subject to
some furlough of various intensities, it would be instructive to investigate how those separation
elasticities vary for occupations beyond those that were exempt in California’s furlough

program.

Future research should investigate more closely the extent to which the public sector can
exercise monopsony power over certain occupations. Does the sensitivity to furlough exposure
and propensity to separate explain the variation in the intensity of furlough treatment of various
clusters of occupations? If so, this may result in some evidence that explains whether states are
able to exercise monopsony power by exercising the most intensive furloughs on employees least
likely to separate. However, this approach is likely to draw criticism related to inequity,
especially considering the “shared pain” argument that often attends the argument to impose

furloughs as a “humanitarian alternative” to layoffs.
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Table 3.1: California Furlough Schedule

Furlough Days

Bargaining Unit Applicability 2009 | 2010 | 2011 | 2012 | 2013
Professional, Administrative, Financial,
and Staff Services All employees 28 27 0 0 0
Attorneys and Hearing Officers Management/Exempt 28 2 0 0 0
Rank and file 28 33 12 0 0
Professional Educators and Librarians | All employees 28 27 0 0 0
Office and Allied All employees 28 27 0 0 0
Highway Patrol All employees 28 33 12 6 6
. Management/Exempt 28 27 0 0 0
Corrections
Rank and file 28 33 12 0 0
Protective Services and Public Safety Management/Exempt 28 2 0 0 0
Rank and file 28 33 12 0 0
Firefighters All employees 28 33 12 6 6
Professional Engineers Management/Exempt 28 27 0 0 0
Rank and file 28 18 0 0 0
Professional Scientific Management/Exempt 28 21 0 0 0
Rank and file 28 33 12 0 0
Engineering and Scientific All employees 28 27 0 0 0
Craft and Maintenance Management/Exempt 28 27 0 0 0
Rank and file 0 0 0 0 0
Stationary Engineers Management/Exempt 28 27 0 0 0
Rank and file 28 18 0 0 0
Printing and Allied Trades All employees 28 27 0 0 0
Allied services All employees 28 27 0 0 0
Physicians, Dentists, Podiatrists Management/Exempt 28 2 0 0 0
Rank and file 0 0 0 0 0
Registered Nurses All employees 28 27 0 0 0
Psychiatric Technicians Management/Exempt 28 2 0 0 0
Rank and file 0 0 0 0 0
Health and Social Services Manageme.nt/Exempt 28 2 0 0 0
Rank and file 0 0 0 0 0
Medical and Social Services All employees 28 27 0 0 0
Educational Consultants and Library All employees 28 27 0 0 0

Source: California Department of Human Resources. Obtained from
https://hrmanual.calhr.ca.gov/Manualltem/Historical View/1/80?date=02%2F06%2F2018%2006

%3A23%3A52
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Table 3.2: Descriptive Statistics: 2008 Cohort of Furloughed and Exempt Employees

Variable Furloughed Exempt
N 3,412 23,229
Mean survival time after 6.13 7.30
treatment (years)

Mean pre-furlough job 8.50 5.92
tenure (years)

Mean pay in 2008 $85,813 $57,870
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Table 3.3: Survival Analysis Regression Table

Variable Haz. Std. err. z P>z [95% conf. interval]
ratio

Furlough 1.296 0.028 11.33 0.000 1.239 1.356

Exposure

Years of 1.060 0.002 25.59 0.000 1.055 1.064

Tenure Before

2009

Log of Total 0.931 0.012 -6.01 0.000 0.909 0.953

Pay
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Table 3.4: Cohort Differences-in-Differences Regression Results

Dependent Variable: Current Year Separation Rate

Interaction Term Coefficient Std. Err.
2.eventyear 0 @)
3.eventyear 0.0695*** (0.0045)
4.eventyear 0.1408*** (0.0045)
5.eventyear 0.2195*** (0.0045)
6.eventyear 0.2543*** (0.0046)
7.eventyear 0.2995*** (0.0046)
8.eventyear 0.3586*** (0.0046)
9.eventyear 0.4154*** (0.0046)
10.eventyear 0.4557*** (0.0046)
2.eventyear#1.treat -0.0063 (0.0087)
3.eventyear#l.treat -0.0262** (0.0084)
4.eventyear#l.treat -0.0203* (0.0081)
5.eventyear#1.treat -0.0395*** (0.0080)
6.eventyear#1.treat -0.0303*** (0.0079)
7.eventyear#1.treat -0.0401*** (0.0078)
8.eventyear#1.treat -0.0598*** (0.0076)
9.eventyear#1.treat -0.0738*** (0.0075)
10.eventyear#1.treat -0.0810*** (0.0074)
2.eventyear#1.post 0.0065 (0.0044)
3.eventyear#l.post 0.0174*** (0.0044)
4.eventyear#1.post 0.0203*** (0.0044)
5.eventyear#1.post -0.0052 (0.0044)
6.eventyear#1.post 0.0107* (0.0044)
7.eventyear#1.post 0.0297*** (0.0044)
8.eventyear#1.post 0.0233*** (0.0045)
9.eventyear#1.post 0.0176*** (0.0045)
10.eventyear#1.post 0.0189*** (0.0045)
2.eventyear#1.treatpost 0.0051 (0.0118)
3.eventyear#l1.treatpost 0.0200 (0.0114)
4.eventyear#1.treatpost 0.0196 (0.0112)
5.eventyear#1.treatpost 0.0509*** (0.0110)
6.eventyear#1.treatpost 0.0510*** (0.0109)
7.eventyear#1.treatpost 0.0457*** (0.0107)
8.eventyear#1.treatpost 0.0433*** (0.0105)
9.eventyear#1.treatpost 0.0452*** (0.0104)
10.eventyear#1.treatpost 0.0454*** (0.0102)
Constant 0.0849*** (0.0032)

N=446,688. Standard errors in parentheses. * p < 0.1 ** p <0.05 *** p < 0.01
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Table 3.5: First Stage Instrumental Variables Results

Total Pay (In)

Furlough Exposure -0.000896*** -0.000112* -0.000949***
(0.0000358) (0.0000450) (0.0000357)

Employee FE Yes No Yes
Bargaining Unit FE No Yes Yes
Observations 1,692,426 1,724,489 1,692,420

Standard errors in parentheses
*p<0.1 ** p<0.01 *** np<0.001
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Table 3.6: Second Stage Instrumental Variables Results

Total Pay (In)

Sept=0
Sept+1
Sept+2

Sept+3

Employee FE
Bargaining Unit FE
Observations

-0.351%**
(0.0167)
-0.708%***
(0.0304)
-0.865%**
(0.0378)
-0.686%**
(0.0332)

Yes
No
1,692,426

Standard errors in parentheses

* p<0.1

** n<0.01
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1.430%
(0.638)

0.584
(0.339)
-0.887*
(0.366)
-1.519*
(0.606)

No

Yes
1,724,489

*** p<0.001

-0.333%**
(0.0153)
-0.668***
(0.0273)
-0.814%**
(0.0339)
-0.642% %
(0.0298)

Yes
Yes
1,692,420



Figure 3.1: Kaplan-Meier Survival Estimates, Furloughed (A) versus Exempt (E) Employee
Bargaining Units
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Figure 3.2: Cohort-based Differences-in-Differences Framework
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Figure 3.4: Current-Year Separation Rate Event Study, Furloughed versus Exempt Employee
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Figure 3.5: Rate of New Hiring Event Study, Furloughed versus Exempt Employee Bargaining

Units
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Figure 3.6: New Hires Pay Event Study, Furloughed versus Exempt Employee Bargaining Units
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Figure 3.7: Elastic and Inelastic Labor Supply
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Figure 3.8: Labor Supply Graph — Inelastic Labor Supply
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Figure 3.9: Labor Supply Graph — Elastic Labor Supply
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