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Background: One of the main concerns of state governments about Medicaid expansion is the potential increase in state fiscal burden 
following the rise in enrollments. In previous literature, limited attention has been paid to the effect of macroeconomic changes, which 
are closely linked to Medicaid enrollments, in understanding the impact of Medicaid expansion on a state. To narrow the gap, this 
study establishes a synthetic model to represent the transmission channel from an unemployment shock to the Medicaid program and 
state expenditures.
Methods: The panel vector autoregression (VAR) model is adopted for the empirical analysis using annual data from 2010 to 2019 for 
50 US states and D.C. The unit root and Granger causality tests are conducted to check the model’s appropriateness. The estimated 
results are analyzed by using impulse response functions.
Results: A sudden increase in the unemployment rate will raise the number of Medicaid enrollees and the state Medicaid expenditure, 
but the impact on the overall state budget is not clear. States that adopt Medicaid expansion will encounter surges in enrollment and 
increasing Medicaid expenditure during the economic recession, while the non-expansion states will only have moderate enrollment 
increases. However, an increased budgetary burden per new enrollees will not be significant at its level.
Conclusion: Medicaid expansion will allow more people to benefit from the public health insurance program during an economic 
recession while the impact on states’ fiscal burden will be moderate.
Keywords: Medicaid expansion, state government finance, unemployment shock, panel vector autoregression, Medicaid enrollments

Introduction
The United States has been spending enormous amounts of money on healthcare. In 2019, it spent approximately $3.76 
trillion (17.6% of GDP) on health, and the expenditure grew by 9.7% to $4.14 trillion (19.7% of GDP) in 2020. The 
largest share came from the US government (50.6% in 2020) and was spent to provide public insurance through 
Medicaid, CHIP, and Medicare programs.1 The financial burden of healthcare costs has been one of the significant 
budgetary concerns for the US government, while the federal government has made continuous efforts to increase 
insurance coverage in the U.S.2–4

In 2010, the federal government adopted “The Affordable Care Act (ACA)”, and it expanded eligibility for Medicaid 
to adults with incomes up to 138% of the federal poverty level (FPL). Since January 1, 2014, each state has had the 
option to expand the eligibility, and until early 2022, 39 states have adopted the expansion.5 The policy has enabled many 
low-income adults and their children to access quality healthcare in the expanded states.6 Simultaneously, it has raised 
concerns regarding the increasing fiscal burden, especially for state governments, which are required to meet the 
balanced budget requirements by federal law.

Regardless of the expansion, state and local governments spend large amounts of their budgets on the Medicaid 
program every year. Medicaid expenditure accounted for approximately 27% of the state budget in 2021 and was the 
largest category, followed by elementary and secondary education spending, which accounted for about 18%.7 Even after 
considering that the federal government pays the amounts together, financing Medicaid is an important concern for state 
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governments. Figure 1 shows the portion of each state government’s general direct expenditure spent to fund Medicaid in 
2019. Medicaid spending took up about 19.81% of the expenditure for Minnesota, 19.52% for Connecticut, and 19.20% 
for Pennsylvania. Overall, Medicaid comprised 14.9% of states’ spending, and the amount increased by 6.8% annually 
from 2010 to 2019.

A state’s concern regarding Medicaid expenditure extends beyond the sheer amount spent; it also encompasses the 
unpredictability of budget demands. Macroeconomic fluctuations can amplify the fiscal burdens associated with 
Medicaid, as it operates as a counter-cyclical program with increased demand during economic downturns and reces-
sions. When economic activities slow down, the labor market contracts, resulting in higher unemployment rates and 
reduced incomes for many individuals. Consequently, this situation drives a surge in enrollment in the public insurance 
program designed for lower-income individuals, thereby impacting the state’s expenditures in the program.8–10 The 
escalating demands on Medicaid can precipitate substantial fiscal distress for the state, as the government concurrently 
contends with dwindling revenues from taxation and government services amidst an economic downturn. That is, 
economic changes, particularly surges in unemployment, exhibit a close association with Medicaid enrollment, ultimately 
influencing the fiscal health of state governments.

Previous studies have extensively investigated the impacts of Medicaid expansion on state budgets and fiscal 
conditions. The majority of these studies indicate that Medicaid expansion has not escalated the fiscal burdens of state 
governments. On the contrary, states adopting expansion have been observed to accrue fiscal advantages, primarily by 
augmenting federal subsidies, reducing the costs associated with uncompensated care, and enhancing tax revenues.11–13 

However, it is worth noting that much of the existing literature predominantly concentrates on analyzing only the partial 
connection between this policy change and state budgets, with limited attention directed toward comprehending the role 
of macroeconomic changes in shaping this relationship.

This paper endeavors to address the aforementioned research gap by proposing an alternative synthetic model that 
elucidates the transmission mechanism of a macroeconomic shock to state fiscal conditions via the Medicaid program. 
Among the array of macroeconomic variables, our focal point is unemployment, a pivotal indicator of economic 
downturn closely intertwined with the Medicaid program.10 Notably, our model incorporates the dynamic feedback 
effect stemming from Medicaid on the broader economy—a facet that has been overlooked in prior literature. The 

Figure 1 Medicaid’s share of state general direct expenditure (2019). 
Note: Author’s calculation using data from the Medicaid.gov. Available from: https://www.medicaid.gov/medicaid/financial-management/state-expenditure-reporting-for- 
medicaid-chip/expenditure-reports-mbescbes/index.html.
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influence of alterations in Medicaid enrollment on the state budget is transmitted to the state’s economic gross output, 
thereby exerting an impact on the labor market and employment levels in a reciprocal manner.14 In essence, these 
relationships can be depicted as a feedback loop, with Medicaid expansion introducing distinct dynamics into this loop 
for each state. Based on this model, our study seeks to examine whether states that have adopted Medicaid expansion 
encounter a heightened fiscal burden when confronted with sudden economic downturns compared to those that have not 
adopted this policy.

To empirically verify our model, this study employs a panel vector autoregression (PVAR) model, a widely 
recognized approach in macroeconomic literature. One of the primary advantages of utilizing the PVAR model lies in 
its capacity to treat all variables as endogenous and interrelated over time. This approach offers a comprehensive 
framework for our analysis. The principal contributions of this paper are twofold: firstly, it proposes a synthetic model 
that examines the impacts of both macroeconomic shifts and Medicaid expansion on state governments, providing 
a holistic perspective on these interactions. Secondly, it applies an econometric methodology that has been infrequently 
utilized within this particular line of research.

Background and Literature Review
Medicaid Expansion and State Budget
All levels of government in the United States allocate a substantial portion of their budgets to public health insurance 
programs. In the year 2019, the US government allocated approximately $623.9 billion toward Medicaid, with the federal 
government providing roughly 65% of this funding. Despite the program’s shared funding structure, it has consistently 
been a source of budgetary concern for state governments. As illustrated in Figure 2, the total Medicaid state share has 
exhibited a continuous uptrend, rising from $125.64 billion in 2010 to $254.68 billion in 2018, with an annual growth 
rate of approximately 8.3% observed from 2010 to 2019. In this context, fluctuations in Medicaid expenditures remain 
a focal point of interest for state governments striving to uphold sound fiscal conditions.

Since 2014, following the implementation of the Affordable Care Act (ACA), each US state has had the option to 
either expand Medicaid eligibility or maintain its existing stance. A primary concern for state governments regarding the 
expansion was the potential escalation of fiscal burdens attributed to the surging Medicaid enrollments. The federal 
government offered financial support to alleviate these concerns and incentivize states to adopt the expansion. For the 
initial three years, the federal government covered 100% of the expenditures associated with newly eligible enrollees. 
Subsequently, in 2017, the expanded states gradually assumed responsibility for 5% of these expenditures, with their 
contributions expected to increase to 10% by 2020. The anticipated increase in the state’s share of new enrollees 
engendered apprehension among policymakers about the potential fiscal strain resulting from the expansion.

Figure 2 State government expenditures on Medicaid (millions of dollars). 
Note: Author’s calculation using data from the Medicaid.gov. Available from: https://www.medicaid.gov/medicaid/financial-management/state-expenditure-reporting-for- 
medicaid-chip/expenditure-reports-mbescbes/index.html.
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Furthermore, states were concerned that the expansion could be demanding, even during the initial phase when the 
federal government fully covered the newly eligible individuals. This concern stemmed from what is commonly known 
as the “woodwork effect”, which signifies a surge in enrollments among adults and their children who were already 
eligible for Medicaid prior to the expansion. This phenomenon could manifest when individuals who were previously not 
enrolled in the program, due to reasons such as lack of information or administrative barriers, become more aware of the 
benefits and opt to apply for enrollment in response to the federal government’s promotion of the public insurance 
expansion.8,11,15 The increased expenditures arising from these additional enrollees were seen as potentially leading to 
unexpected increments in the fiscal burden of states. This was due to the fact that these costs were reimbursed at the 
previous matching rate by the federal government rather than being fully covered.16 Prior researchers have discovered 
that the reduction in uninsured rates in the expanded states was partly attributed to the “woodwork effect”.17–19

While state policymakers have hesitated to expand the eligibility for fear of potential budgetary costs, researchers 
have diligently sought to analyze how the expansion has impacted states’ expenditures and fiscal conditions. Their 
findings suggest that the budgetary effects of the “woodwork effect” were, to a large extent, moderate, and in some cases, 
state governments experienced fiscal savings after the expansion.12,13,20 These savings were not solely a result of 
increased federal government subsidies; they manifested in various ways. The expansion’s more generous eligibility 
and coverage contributed to a decrease in the number of uninsured patients, thereby mitigating the uncompensated care 
costs incurred by hospitals.21–24 Consequently, expanded states were able to save their budgets, as a substantial portion of 
these costs was funded by public assistance programs. In 2017, the US government allocated approximately $33.6 billion 
to cover uncompensated care costs, with roughly 35.4% of this amount being financed by state and local governments.25 

Additionally, some programs that were previously financed by the state, such as mental health and substance abuse 
treatment, came under the purview of federal government funding after the expansion.20

Medicaid expansion has also exerted an influence on state budgets through their revenue streams. The expanded states 
received substantial amounts of federal government subsidies, which were directed toward hospitals and healthcare 
industries. The surge in Medicaid enrollments generated heightened demands for healthcare services, increased hospital 
utilization, and greater profitability, all while reducing uncompensated care costs. This, in turn, directly contributed to 
increased tax revenues collected by state governments.26,27 While the overall impact of Medicaid expansion on state 
budgets remains a topic of ongoing exploration, extant research findings suggest that the costs borne by states as a result 
of the expansion were relatively limited.20 However, most of the studies have been focused only on analyzing the 
budgetary impacts of the expansion without considering the impact of economic changes, which are directly linked to the 
number of Medicaid beneficiaries. In the subsequent sections, we will investigate the linkage between the economy and 
the Medicaid program, exploring how an unemployment shock can be transmitted to the state budget through the 
program.

Macroeconomic Changes and Medicaid
Medicaid During Economic Downturns
One significant reason that Medicaid expenditure stands as a notable concern for state fiscal conditions is its counter- 
cyclicality. The number of Medicaid enrollments tends to surge during periods of economic downturns or recessions, 
given the increasing demand for public health insurance.10,28,29 In these challenging economic times, the overall 
economy witnesses a decline or negative growth in its gross output, coupled with a rising unemployment rate as 
individuals lose their jobs and income. Even among those who remain employed, there’s often a need to seek 
Medicaid when they can no longer work full-time or when their employers reduce their insurance coverage.28 That is, 
changes in beneficiaries are contingent upon macroeconomic changes which states can neither control nor fully predict. 
The unexpected increase in the unemployment rate can lead to sudden surges in Medicaid enrollments and associated 
expenditures. Since state governments are mandated to maintain a balanced budget by federal law, these unforeseen 
increases in Medicaid costs can compel states to cut spending in other sectors, such as education and transportation.29,30

The role of Medicaid expansion during economic distress has been the subject of extensive research in recent years. 
Studies have consistently shown that increases in unemployment rates correspond to higher Medicaid enrollments, with 
the impact being particularly pronounced in states with more generous Medicaid policies.31–34 Notably, during the 
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economic recession linked to the COVID-19 pandemic, expansion states experienced a significantly smaller increase in 
uninsured rates.35,36 When individuals lose their employer-sponsored insurance, they are substantially more likely to 
transition to public insurance, especially in expansion states, whereas individuals in non-expansion states face a higher 
risk of losing their insurance coverage. Consequently, expansion states enjoy a distinct advantage in securing their 
citizens’ access to healthcare during economic recessions. However, it’s important to recognize that this advantage can 
potentially result in more significant fiscal strain for expansion states than those that have not expanded Medicaid 
eligibility when they confront economic distress. This added burden is compounded as federal subsidies are gradually 
reduced, and states assume a larger share of the costs associated with newly eligible patients under the expansion.

Macroeconomic Feedback Effects of Medicaid Expansion
The effects of Medicaid expansion on a state’s budget become even more intricate when considering the dynamic 
feedback effects it exerts on the economy. Given that Medicaid is a large-scale public program providing significant 
funds to the economy annually, substantial alterations to the system inevitably bring about economic changes. Previous 
research has consistently identified positive impacts of the expansion on the economy, benefiting both the public and 
private sectors.14,37–39

Medicaid expansion yields substantial benefits for the public sector by allowing state governments to reallocate 
budgetary resources previously earmarked for uncompensated hospital care costs and other healthcare programs.20,40 

Furthermore, the expansion exerts a significant influence on economic activities within the private sector, particularly 
within hospitals and healthcare industries, which draw upon this new economic resource—federal funding. Research has 
consistently demonstrated that the expansion has a positive impact on hospitals’ financial performance by reducing 
uncompensated care costs and increasing financial margins.27,40–42 This response from the healthcare industry, in turn, 
directly affects the public sector as it broadens the state tax base.14,38 Hospitals, benefiting from increased profits, can 
invest more in facilities, hire additional staff, and raise provider wages. The resultant increase in employment and labor 
incomes encourages citizens to spend more, driven by the consumption income effect. Overall, Medicaid expansion will 
expand the base of corporate, income, and sales taxes—critical sources of state revenues—while also stimulating the 
state’s economic production.

The dynamic economic feedback effects of Medicaid expansion are critical to estimating the costs and benefits of the 
expansion. However, these effects are often overlooked in the studies analyzing the impact of Medicaid expansion 
because they complicate the channels of impacts and causal links between the policy variables. Despite their complexity, 
incorporating these feedback effects remains a crucial task to understand the budgetary implications of Medicaid 
expansion thoroughly. In the subsequent section, we will establish a theoretical model to comprehend the dynamic 
impact of Medicaid expansion on the state budget. This model will be designed to incorporate the macroeconomic 
feedback effects, providing a more comprehensive framework for assessing the consequences of expansion.

A Synthetic Model of Unemployment, Medicaid, and State Fiscal 
Conditions
Prior research has revealed that Medicaid expansion exerts an impact on state fiscal conditions, both in the short and long 
run. States that opted for expansion have experienced budgetary savings, even after accounting for potential unexpected 
increases in Medicaid enrollment resulting from the “woodwork effect”.12,13,17–19 However, researchers also suggested 
that the expansion states should focus on the increasing fiscal burden during economic downturns. In situations where 
states confront a substantial negative shock to the economy, accompanied by a significant surge in unemployment, 
expansion states may find themselves incurring higher costs to accommodate the rising Medicaid enrollments compared 
to non-expansion states.31–33,35

The impact of Medicaid expansion on overall fiscal conditions during economic downturns and recessions remains 
elusive because the expansion exerts influence on state budgets through multiple channels, and these impacts often 
operate in opposing directions. When we factor in differences between regular periods and economic downturns, as well 
as the feedback effects that unfold over time, it becomes challenging to definitively ascertain whether the expansion 
would place a financial burden on states. To shed light on the intricate relationship between the macroeconomy, 
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Medicaid, and state budgets, we have developed a model that depicts how changes in Medicaid enrollments, prompted by 
a sudden increase in unemployment, can lead to fluctuations in a state’s Medicaid expenditures and overall fiscal 
condition.

Figure 3 delineates our theoretical model, which synthesizes various transmission channels from an unemployment 
shock to state budgets. These channels have been devised by the authors based on previous literature. Notably, the 
existing literature has only partially explored the relationships between the elements of this model. As a result, we have 
integrated their findings into a comprehensive and synthetic model to encompass the entire feedback loop, elucidating the 
intricate connections from macroeconomic changes to state budgets. This holistic approach allows us to capture the 
multifaceted dynamics at play in this complex relationship.

In this comprehensive model, we expect that a sudden surge in unemployment leads individuals in each state to lose 
their employer-provided insurance, rendering them eligible for Medicaid.10,28,29 The resulting increase in enrollments 
directly drives up state Medicaid expenditures, irrespective of whether the state has adopted the Medicaid expansion, and 
these public funds subsequently flow into the healthcare and hospital industry.14 It is particularly noteworthy that each 
state experiences the shock differently as it progresses through the transmission channels, with the outcome contingent 
upon whether the state has adopted Medicaid expansion. The expansion can either magnify or offset the impacts of the 
rising unemployment on Medicaid enrollments and state expenditures, demonstrating the intricate interplay between 
policy choices and macroeconomic conditions.

Expansion states are expected to witness a higher influx of Medicaid applications following the economic shock, 
primarily due to their more generous program offerings.28,29,31–34 Consequently, there will likely be a notable rise in new 
enrollments in expansion states compared to non-expansion states. However, it’s important to note that the increases in 
Medicaid enrollments will only moderately translate into higher state expenditures. In the case of expansion states, the 
federal government will take charge of a substantial portion of the increasing costs through enhanced matching formulas, 
providing substantial assistance to these states for covering the expenditures associated with newly eligible enrollees. 
This means that the additional fiscal burden for the expansion states will be limited; however, they will inevitably bear 
more of the burden of increasing Medicaid expenditures during economic downturns.

The impact of Medicaid enrollments and cost increases on the overall fiscal condition is also expected to be moderate 
in expansion states. During economic downturns, low-income patients often struggle to cover their medical costs as they 
lose their jobs and income. A portion of these uncompensated care costs is typically covered by state governments. 
However, if a state has adopted Medicaid expansion and more low-income patients can be covered by Medicaid, the 
uncompensated care costs are reduced.27,40–42 Additionally, the budgetary savings facilitated by Medicaid expansion and 
the tax revenues increase will help offset the costs associated with increasing enrollees.14,38 This can preclude the states 
from decreasing expenditures in other sectors, such as education, transportation, and housing, to meet the balanced 
budget requirement or financing them by issuing debt.

Throughout each of the aforementioned stages, the responses to the unemployment shock interact with the economy, 
giving rise to feedback effects. In summary, the role of Medicaid expansion during periods of economic shock in a state 
can be hypothesized as follows:

H1. An unemployment shock will increase Medicaid enrollments in states regardless of the adoption of the Medicaid 
expansion.

H2. An unemployment shock will increase Medicaid expenditures in state governments regardless of the adoption of the 
Medicaid expansion.

Figure 3 A synthetic model of macroeconomy, Medicaid, and state expenditures.
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H3. In the states that adopted Medicaid expansion, the enrollments will increase more than in the non-expanded states in 
response to an unemployment shock.

H4. The increase in Medicaid expenditures in the expansion states will not be more significant than in the non-expansion 
states.

Data and Methods
Data
The main variables in the suggested dynamic synthetic model are the number of Medicaid enrollments and government 
expenditures on Medicaid. The number of enrollments for each state mainly came from the Medicaid Enrollment Data, 
which is collected through the Medicaid Budget and Expenditure System (MBSE) provided by the Center for Medicaid 
and CHIP Services (CMCS). CMCS collected the data from the MBSE, in which states have electrically submitted their 
Form CMS-64 since January 1, 2014. The enrollment data calculate an unduplicated number of individuals enrolled in 
the Medicaid program each month. The monthly enrollment data are collected, and the average number for each 
fiscal year by the state is calculated for analysis in this paper. Enrollment data before 2014 are collected from The 
Kaiser Family Foundation Medicaid Enrollment Snapshot for each year. As these reports only show the December 
snapshot, the number of enrollees at that point is used instead of the annual average for the period.

Annual government expenditures on Medicaid data are also provided by CMCS based on the MBSE. CMCS has 
published the Financial Management Report for each fiscal year since 1997. The reports provide detailed expenditures on 
Medicaid, CHIP, and the administration by each share paid by federal and state governments. For the states that adopted 
Medicaid expansion, enrollments and expenditure for the newly eligible adult group are specified in each dataset. Annual 
unemployment rate data of each state are collected from the Local Area Unemployment Statistics of the Bureau of Labor 
Statistics. These data measure the percentage of unemployed individuals in the labor force in each state. State gross 
domestic product (GDP) and population data are collected from the Bureau of Economic Analysis. The expenditures of 
state and local governments come from the Annual Survey of State Government Finances Datasets provided by the US 
Census Bureau. All variables measured in dollar amount are discounted to 2012 real value using the GDP deflator to 
exclude the effect of inflation. All data are collected for the period from 2010 to 2019 as annual observations for the 50 
US states and the District of Columbia. Table 1 summarizes the data used in the analysis.

Panel Vector Autoregression (PVAR)
A panel vector autoregression (PVAR) model is adopted for the empirical analysis to test the hypotheses suggested in this 
paper. The PVAR model is widely used in macroeconomic literature as it has the advantage of allowing all variables to be 
endogenous and interdependent dynamically and statically, and exogenous variables can also be included in the 
model.43,44 Changes in gross economic output and unemployment, Medicaid enrollments, state expenditure on 

Table 1 Summary Statistics

Variable N Mean Std. Dev. Min Max Source

State Medicaid expenditure ($ millions) 510 4024.6 6277.8 201.6 45,263.5 Center for Medicaid and CHIP 
Services

State Gross Domestic Product (GDP) ($ millions) 510 334,693.5 419,129.8 28,403.7 2,729,226.0 U.S. Bureau of Economic Analysis

Medicaid Enrollments (Thousand people) 510 1266.9 1737.1 55.3 13,753.1 Center for Medicaid and CHIP 
Services; Kaiser Family Foundation

Annual unemployment rate (%) 510 5.79 2.25 2.10 13.80 U.S. Bureau of Labor Statistics

State and local government total expenditure ($ 
millions)

510 47,802.15 60,901.32 5016.796 428,578.3 U.S. Census Bureau

Notes: All variables are converted to 2012 real value using a GDP deflator which is calculated based on chained-dollar real GDP for each state. Medicaid expenditure 
amounts include both medical assistance program and administration costs. State and local government total expenditure are the general direct expenditure amounts minus 
capital outlay.
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Medicaid, and state fiscal conditions are all endogenous in the model and interdependent dynamically and statically. 
Thus, they can be best estimated using the PVAR model. Another benefit of using the PVAR model is that it enables 
forecasting the changes in each variable in response to another variable in the model by calculating the impulse response 
function (IRF). Considering that the Medicaid program is directly affected by unemployment changes, our analysis 
focuses on the shock in the unemployment rate and responses to it. With the IRF, changes in Medicaid enrollments and 
state expenditures following an unemployment shock can be estimated, and variations in impact over time can be 
forecasted with this econometric model.

Econometric Model
The model of the macroeconomy-Medicaid-state finance dynamic can be expressed as an econometric model as follows:

where Yi,t is a vector of endogenous variables of interests. Yi,t consists of Medicaid enrollments growth rate, the growth 
rate of Medicaid expenditures paid by the state, the growth rate of state and local governments general total expenditure 
(excludes capital outlay), the state real GDP growth rate, and the yearly state unemployment rate. The state and local 
government expenditure variable is used to measure the overall fiscal condition of the state.To accurately capture the 
impact of unexpected macroeconomic change, the amount of capital outlay is excluded from the measure. Xi,t is a vector 
of exogenous variable, and ui and ei,t are vectors of variable-specific panel fixed-effects and idiosyncratic errors, 
respectively. Xi,t includes a policy variable indicating the adoption of the Medicaid expansion. i, k, and t denote each 
state, lag order, and year, respectively. Ak and B are coefficient matrices to be estimated.

The order of variables in the endogenous vector is selected based on the theoretical model in Figure 1 to identify 
which variable precedes another. As unemployment is a lagging indicator of the business cycle, the unemployment rate is 
placed after the real GDP growth.45 In our model, the change in the unemployment rate is assumed to affect Medicaid 
enrollment with a lag. This reflects that people can remain in employer-supported insurance right after losing their jobs 
thanks to the Consolidated Omnibus Budget Reconciliation Act (COBRA). The increase in the number of enrollments 
would directly affect the expenditure on the Medicaid program, which would change the government’s spending for 
the year.

In estimating the PVAR model, the stationarity of each variable is critical because non-stationary time series can lead 
to a spurious regression problem and false implications about the statistical relationship among variables in an 
econometric model. To make each variable stationary, Medicaid enrollments, government expenditures, and state GDP 
are transformed into growth rates by taking first log-differencing, and the unemployment rates are used as a level. All 
transformed data are tested with the Im, Pesaran, and Shin test, which can be used for samples with fixed numbers of 
units and time periods.46 The test results are given in Table 2. The null hypothesis that each time series contains a unit 
root and non-stationary is rejected at the 1% significance level for all variables. As shown in Table 3, the optimal lag 
order to be included in the model is selected as the first lag based on the lag order selection criteria by Andrews and Lu.47 

Results from the Granger causality test indicate the null hypothesis that all other variables in our model do not Granger- 
cause each variable is rejected at the 1% significance level, which confirms that their relationships should be estimated as 
the PVAR model. The test results are shown in Table 4. All test statistics to check the appropriateness of the data for 
PVAR model and the lag order selection statistics shown in the tables are calculated by authors using STATA software.
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Table 2 Unit Root Test Results

Variable t−Bar Statistics Fixed-N Exact 
Critical Value (1%)

Medicaid enrollment (% change) −2.1621 −1.750

Medicaid expenditure of state government (% change) −2.9436

State and local government total expenditure (% change) −2.4400

State GDP (% change) −2.6740

Unemployment rate −1.7548

Note: Unit root tests are conducted as Im-Pesaran-Shin test for a fixed-N, fixed-T sample.46

Table 3 Lag Order Selection Criteria

Lag J J p-value MBIC MAIC MQIC

1 79.29574 0.345139 −319.563 −70.7043 −171.372

2 41.30556 0.804531 −224.6 −58.6944 −125.806

3 19.35009 0.780032 −113.603 −30.6499 −64.2059

Table 4 Granger Causality Test Results

Equation Variables Excluded Variable X2 Statistics p-value

Medicaid enrollment Medicaid expenditure of state government 2.182 0.140

State and local government total expenditure 0.931 0.335

State GDP 3.094 0.079

Unemployment rate 6.761 0.009

All 23.391 0.000

Medicaid expenditure of state government Medicaid enrollment 4.443 0.035

State and local government total expenditure 73.789 0.000

State GDP 34.601 0.000

Unemployment rate 7.471 0.006

All 100.547 0.000

State and local government total expenditure Medicaid enrollment 14.681 0.000

Medicaid expenditure of state government 4.870 0.027

State GDP 17.982 0.000

Unemployment rate 2.204 0.138

All 33.471 0.000

(Continued)
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For a comprehensive analysis, two models are set to investigate the response of the Medicaid program and 
investigate government costs due to an unemployment shock. Model 1 comprises five endogenous variables and is 
estimated using the whole sample from 2010 to 2019. The first model aims to test whether unemployment changes 
significantly affect the number of Medicaid enrollments and state expenditures on Medicaid. All states are 
included in the sample, and both periods before and after the Medicaid expansion are covered to find general 
evidence on the impacts regardless of expansion. Model 2 aims to demonstrate the effects of Medicaid expansion 
on the state burden during an economic recession. Therefore, the PVAR model is estimated with separated state 
groups of early-expansion states and late- or non-expansion states. Table 5 shows the states that belong to each 
group. Empirical evidence of the hypotheses on the role of Medicaid expansion will be found by comparing the 
estimated results with each sub-sample group for the response of Medicaid expenditures to the macroeconomic 
shock. The PVAR model estimation is conducted using the STATA software package.44

Table 5 Category of Sample Groups

Group 1: Early Expansion States Group 2: Late- or Non-Expansion States

2014 (Total: 27 states) 2019 (Total: 2 states)

Arizona, Arkansas, California, Colorado, Connecticut, Delaware, District 
of Columbia, Hawaii, Illinois, Iowa, Kentucky, Maryland, Massachusetts, 

Minnesota, Nevada, New Jersey, New Mexico, New York, North Dakota, 

Ohio, Oregon, Rhode Island, Vermont, Washington, West Virginia, 
Michigan, New Hampshire

Maine, Virginia

2015 (Total: 3 states) 2020–2021 (Total: 5 states)

Pennsylvania, Indiana, Alaska Idaho, Nebraska, Utah (2020) 

Missouri, Oklahoma (2021)

2016 (Total: 2 states) Non-Expansion (Total: 12 states)

Montana, Louisiana Alabama, Florida, Georgia, Kansas, Mississippi, North Carolina, South 

Carolina, Tennessee, Texas, Wisconsin, Wyoming, South Dakota

Note: Data from Kaiser Family Foundation. Available from: https://www.kff.org/medicaid/issue-brief/status-of-state-medicaid-expansion-decisions-interactive-map/.

Table 4 (Continued). 

Equation Variables Excluded Variable X2 Statistics p-value

State GDP Medicaid enrollment 1.729 0.189

Medicaid expenditure of state government 15.653 0.000

State and local government total expenditure 0.836 0.361

Unemployment rate 11.518 0.001

All 37.131 0.000

Unemployment rate Medicaid enrollment 1.233 0.267

Medicaid expenditure of state government 29.016 0.000

State and local government total expenditure 0.000 0.984

State GDP 23.561 0.000

All 39.081 0.000
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Results
Model 1: Overall Impacts of an Unemployment Shock on Medicaid and State Budget
The estimation results of a PVAR model are usually analyzed with the impulse response functions (IRFs), which show 
how each variable will respond to a shock in another variable for multiple time periods. A shock is defined as one 
standard deviation change in each variable. The IRFs are calculated based on the model estimation results, and the graphs 
for the functions are drawn to articulate the results. The IRF graphs for Model 1 are given in Figure 4. The solid line in 
each graph indicates the point estimates of the variable’s forecasted responses for the 10 years after an orthogonalized 
unemployment rate shock.

A sudden increase in the unemployment rate will increase the Medicaid enrollment growth rate by 0.38%p in the 
following year and again by 0.43%p in the second year after the shock. After the third year, the marginal impacts will be 
diminished, but they will remain statistically significant and positive for the periods. The responses of state Medicaid 
expenditure paid to the unemployment shock are forecasted to be a 0.47%p increase in its growth rate in the first year. 
However, the marginal change will go negative and become statistically insignificant from the second year. The impact of the 
shock on the overall fiscal condition seems statistically insignificant in most periods. The IRF results of Model 1 imply that 
a sudden negative shock in the macroeconomy will significantly increase Medicaid enrollments, and the impacts will persist 
rather than be transient. However, the budgetary impacts for each state are limited and only transitory. Even though the state 
Medicaid expenditures will increase following the surge in enrollments during the economic downturn, the costs will be 
small, considering the magnitude of changes in the number of enrollees. The findings confirm the first and second hypotheses 
about the impact of the economic shock on the Medicaid program in a general sense. Also, we do not find strong empirical 
evidence of the shock on the overall government budget, which indicates that Medicaid would not play a significant role in 
transmitting negative economic changes to state fiscal conditions.

Model 2: The Role of Medicaid Expansion
We estimated the second model using sub-sample groups to explore the role of Medicaid expansion when the state 
encounters sudden economic distress. The results are given in Figures 5 and 6. For the Medicaid expansion states, an 
unemployment rate shock will increase enrollment growth by 1.10%p in the following year, much higher than the 
estimates from Model 1. On the other hand, states in the other group will face only a 0.12% p increase a year after the 
unemployment shock. This confirms the third hypothesis that the Medicaid expansion will allow states to provide public 
insurance to their citizens during economic downturns.

Figure 4 Impulse response functions: responses to macroeconomic shock. 
Notes: Gray areas indicate a 90% confidence interval calculated by 1000 Monte Carlo simulations; the model is estimated by using the first four lags as GMM instruments; 
the horizontal axis measures the number of years from a shock, and the vertical axis measures changes from the previous year.
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As found in the whole sample model, the impact of the economic change on the state burden to operate the insurance 
program will not be that significant, even for the states that extended the eligibility. Medicaid cost for the states is 
forecasted to increase only by 0.3%p in the first year after the shock, and the impact will immediately diminish with time. 
The IRF of the Medicaid expenditure estimated with the other sample state group shows mostly statistically insignificant 
impacts. The impacts on the overall state public expenditures are found to be statistically insignificant for the Medicaid 
expansion states. These findings are consistent with the last hypothesis that the budgetary impacts will not show evident 
differences depending on whether each state has adopted the Medicaid expansion.

Another finding is that government expenditures in the non- or late-expansion states are forecasted to decrease in 
response to the unemployment shock. Considering that the extent of changes in state Medicaid expenditures is limited in 
spite of the surge in enrollments, we can speculate that there would be federal assistance to offset the negative impacts of 

Figure 6 Impulse response functions: responses to macroeconomic shock (Medicaid non-expansion states). 
Notes: Gray areas indicate a 90% confidence interval calculated by 1000 Monte Carlo simulations; the model is estimated by using the first four lags as GMM instruments; 
the horizontal axis measures the number of years from a shock, and the vertical axis measures changes from the previous year.

Figure 5 Impulse response functions: responses to macroeconomic shock (Medicaid expansion states). 
Notes: Gray areas indicate a 90% confidence interval calculated by 1000 Monte Carlo simulations; the model is estimated by using the first four lags as GMM instruments; 
the horizontal axis measures the number of years from a shock, and the vertical axis measures changes from the previous year.
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the economic shock. This can be another piece of evidence for the previous literature’s findings that state governments 
have enjoyed budgetary benefits in multiple ways by adopting the Medicaid expansion.

Conclusion
Medicaid expansion has been a subject of substantial debate among policymakers and administrative staff, especially 
when considering states’ fiscal health. One of the primary concerns expressed by those opposing expansion is the 
potential for an unexpected increase in Medicaid expenditures by states as a result of surges in Medicaid enrollments. 
Over the past decade following the implementation of the Affordable Care Act (ACA), numerous researchers have 
undertaken efforts to examine the effects of Medicaid expansion from various angles. Many of these studies, focusing on 
its impacts on state budgets, have consistently suggested that expansion would not impose a significant burden on states. 
Instead, they have indicated that states could experience budgetary savings due to increased financial support from the 
federal government.

However, limited attention has been paid to the impacts of economic changes and the complicated channels that affect 
Medicaid and state budgets. Changes in economic conditions are inherently linked to Medicaid because a higher number 
of individuals tend to lose their jobs and incomes during economic downturns or recessions, which in turn increases their 
reliance on government-provided insurance. These increases in Medicaid enrollments directly contribute to heightened 
expenditures on Medicaid, and the impact can be particularly significant for states that have reduced the eligibility 
threshold.

Nevertheless, the overall fiscal burden of Medicaid expansion on states during economic downturns remains unclear, 
given the intricate interdependencies among the economy, Medicaid program, and the state budget. Taking this 
perspective into account, there is a compelling need for a synthesized tool that can effectively integrate the impact of 
macroeconomic changes on Medicaid and state governments. Such a tool would provide a more comprehensive under-
standing of the complex dynamics at play in this context.

In this paper, a dynamic model has been established to depict the transmission channel of the economic shock to 
capture the impact of Medicaid expansion. This model encompasses endogenous variables that are not only interdepen-
dent statically but also dynamically. To empirically verify this theoretical model, our study has employed the Panel 
Vector Autoregression (PVAR) model as the chosen econometric framework. The analysis of Impulse Response 
Functions (IRFs) to an unemployment shock has yielded notable results, demonstrating that the shock exerts statistically 
significant impacts on Medicaid programs and government expenditures.

The analysis has revealed that a sudden surge in the unemployment rate leads to a substantial increase in Medicaid 
enrollments and expenditures. Importantly, Medicaid expansion has been shown to magnify the impact of the shock on 
enrollments. However, it’s crucial to note that the state’s share of Medicaid costs experiences only a moderate increase in 
the expanded states. This suggests that Medicaid expansion can prove beneficial to states, allowing them to save their 
budget while extending the benefits of public insurance to a greater number of individuals during an economic recession. 
Furthermore, the findings indicate that federal funds play an essential role in mitigating the negative impact of the shock 
on the overall fiscal condition of states that have adopted Medicaid expansion.

This study acknowledges certain limitations in its analysis. One of these limitations is the insufficient elaboration of 
the transmission channel from changes in Medicaid expenditures to the state’s financial condition. Additionally, because 
the sample used in the empirical analysis primarily corresponds to a period when the federal government provided full 
coverage for the newly eligible enrollees, it’s possible that the impact of enrollment changes on Medicaid expenditures in 
expansion states may be underestimated.

Nevertheless, this study represents a valuable contribution in terms of providing a more accurate and comprehensive 
understanding of the net costs associated with Medicaid expansion. It also provides insights that can aid policymakers in 
forecasting budgetary burdens associated with counter-cyclical public assistance programs, allowing for more effective 
long-term budget management.
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