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Abstract
In the wake of the COVID-19 pandemic, 50 states introduced emergency licensing

reforms for healthcare professionals, liberalizing occupational licensing requirements to
permit the freer movement of nurses nationwide. Before the pandemic, the Nurse Li-
censure Compact (NLC) was implemented by 32 states allowing nurses to work across
all its members under a single license. Similarly to pandemic-era licensing policies,
the NLC was designed to increase labor market flexibility by reducing licensure-related
barriers to interstate mobility. Using data from over 200,000 nurses, I find that between
2015-2019, once a nurse has worked in an NLC state, their yearly rate of interstate
migration is 2.6 times that of those that have never worked in the NLC (significant
at 5%). Conversely, during the pandemic years of 2020-2023, the estimate of this re-
lationship was insignificant. Throughout the pandemic, neither liberal policy reforms
nor increasing labor demand, proxied by COVID-19 cases and deaths, affected inter-
state mobility to states with acute need. Exploiting the NLC’s staggered state-level
adoption, an event study design finds no effect of the NLC on nurse labor flows. These
results show that the NLC has some influence on individual mobility decisions but
does not induce a large enough reduction in the cost of interstate practice to create
aggregate labor supply effects. These results also suggest that licensure costs and labor
demand became less important migration components during the pandemic.
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1 Introduction

There are over 3 million Registered Nurses (RNs) and 600,000 Licensed Practical/Vocational

Nurses (LP/VNs) working across the country to provide essential care to millions of patients

[1]. Nurses must typically obtain separate licenses for each state they practice in. In general,

applicants must have graduated from a certified program, pass the National Council Licen-

sure Examination (NCLEX), pass a criminal background check, and pay application fees to

become a licensed provider [2]. State-level occupational licensing policies grant each state the

power to verify that its nurses work with a minimum level of competence by its standards,

potentially boosting the quality and safety of care [2]. There is some variation in the cost of

licensure via application fees, renewal fees, application processing times, educational costs,

and licensing requirements. This heterogeneity can suppress labor mobility by increasing the

cost of interstate work, deterring nurses from seeking jobs across state lines, even in the case

of high out-of-state demand for their services. Such barriers may exacerbate labor shortages,

adding unsustainable workloads to nurses in understaffed facilities, and increase burnout [3,

4]. If individuals view licensing costs as a small fraction of the inevitable price of migration,

however, then such barriers may have little effect on decision-making. Furthermore, some

evidence suggests that consumer safety is not improved by requiring practitioners to obtain

individual licensure in every state they work in [5]. Thus, the realized benefits of state-level

occupational licenses are unclear for both provider and patient.

The Nurse Licensure Compact (NLC), first implemented in January 2000 by Maryland,

Texas, Utah, and Wisconsin, was designed by the National Council of State Boards of Nursing

(NCSBN) to lower licensure-related barriers to interstate practice among RNs and LP/VNs.

Nurses with primary residence in an NLC state can obtain a “multi-state license” allowing

them to work across all member states without obtaining an additional “single-state license”.

As of January 2023, 36 states have fully implemented the NLC, with 56% of all employed

RNs and LP/VNs working in an NLC state [1, 6]. The remaining non-NLC states oppose

its implementation, citing a loss of sovereignty and earnings to the Interstate Commission of
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Nurse Licensure Compact Administrators (ICNLCA), and worries about how to "effectively

identify and discipline nurses" who pose a threat to patient safety and could exploit the

NLC by moving around quickly to evade consequences [7, 8]. Additionally, some unions fear

a loss of bargaining power if healthcare facilities replace striking nurses with out-of-state

NLC nurses [9, 10]. This article examines the efficacy of the NLC in achieving its purpose

of increased interstate mobility and finds it caused a sizable gain in the monthly migration

rate from 0.03% to 0.32% between 2015 and 2023, equivalent to the yearly migration rate

increasing from 0.36% to 3.84% (significant at 5%), but had no aggregate effect on state-level

nurse labor flows.

Low labor mobility can translate into the inelasticity of national nurse supply to market

shocks [11]. For example, during public health emergencies, stringent licensing requirements

may delay or discourage nurses from migrating to work in sites of acute need. The cost of

such nursing shortages can be millions of lives. During the most recent national public health

emergency, the COVID-19 pandemic, 50 states introduced temporary licensing reforms for

healthcare professionals. These reforms were a liberalization of existing licensure policy,

created to allow out-of-state nurses to more easily provide their services via temporary

or permanent migration. The variation in the occupational licensing infrastructure that

existed before or was implemented alongside the temporary pandemic-era licensing reforms

may have influenced the extent of these policies’ effect. For example, if pandemic-era policies

provide a similar reduction in licensing barriers as joining the NLC, then becoming a compact

member during the pandemic may have had muted mobility effects. Additionally, if mobility

decisions during the pandemic were dictated by non-market factors, such as individual health

priorities or proximity to family, then licensing reforms may have played a minor role in labor

market flexibility. This study finds that the adoption of the multi-state license through

the implementation of the NLC did not better equip its member states to respond to the

national labor market shock of the COVID-19 pandemic. A pre-pandemic analysis suggests

that once a nurse has worked in a NLC state, their rate of interstate migration is 2.6 times
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that of those outside of the NLC at either the monthly or yearly level (significant at 5%),

whilst the pandemic-era estimate of this relationship is insignificant. This implies that non-

licensure-related factors became more important to mobility decisions during the pandemic.

Additionally, this study concludes that pandemic-era licensing policies had no detectable

effect on the individual likelihood of interstate mobility irrespective of compact membership.

The staggered adoption of the NLC creates a natural experiment, lending itself to quasi-

experimental difference-in-difference (DiD) estimation or event study analysis. The effects

of the NLC have only been estimated in three studies, all utilizing at least one of the afore-

mentioned methods. More broadly, literature on the effects of occupational licensing on

interstate migration is sparse, with much of the evidence built upon the works of Kleiner

[12]. There is some evidence for a causal link between more restrictive licensing policies and

dampened mobility rates [13, 14]. Kleiner et al. 1982 report an inverse relationship between

the extent of licensure reciprocity and migration across 14 professions, with a caveat of lower

wages [13]. Similarly, Johnson and Kleiner use migration data from over 20 professions to

find occupational licensing has played a small but statistically significant role in the decline

in interstate migration rates in past decades [15].

The most expansive analysis of the NLC is DePasquale and Stange’s 2016 working paper

using the 2001-2012 American Community Survey [16]. The authors employ a triple dif-

ference estimator with non-nurse healthcare workers as an added comparison group as they

ought not to be directly affected by the NLC’s implementation. This method accounts for

the potential bias in difference-in-difference estimates if other policy and labor market shocks

coincide with NLC adoption. They find no effect on interstate migration, commuting, labor

force participation, employment, hours worked, or relative wage income. Similarly, Ghani

2019 presents a positive DiD estimate on state-level healthcare sector job-to-job flows [17].

Shakya et al. 2022 use a linear probability DiD model to find that working in a NLC state

increases the probability of a nurse moving to another NLC state, moving within a NLC

state, and moving across states irrespective of NLC status [18].
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All previous studies ask if the adoption of the NLC affects mobility across years. For

analysis at the level of the individual, DePasquale and Stange define nurses as treated if their

state of residence was an NLC member in the prior year [16]. Shakya et al. 2022 modify

this definition by replacing the state of residence with the state of a nurse’s primary practice

location [18]. For state-level analysis, both Ghani, DePasquale and Stange define treatment

as the binary implementation of the NLC, with the latter study also using a continuous

definition being the fraction of US states that are NLC members in a given year [16, 17].

This study adds to the literature providing empirical evidence for the relationship between

occupational licensing and mobility in two ways. Firstly, I build upon three major studies

by adding a monthly-level analysis of labor mobility. This more granular analysis identifies

a subsample of nurses that are more likely to migrate within rather than across years to take

advantage of the NLC’s reduction in licensing costs [16, 18, 19]. This subgroup is likely to

be migrating temporarily and to have lower relocation costs, hence the reduction in licensing

barriers when working within the NLC may have greater consequences. Secondly, there

is little research documenting the effect of COVID-19 and pandemic-era policies on labor

mobility [20]. I explore the interaction of existing licensure policies and temporary licensing

reforms to identify heterogeneous effects. This article also contributes to a wider literature

on how migration flows are affected by public policies.

2 Institutional Background

2.1 The Nurse Licensure Compact

During the 19th century, US states began to formally regulate the medical profession by

mandating minimum educational or work experience requirements, and competency exams

[21]. The most primitive form of nurse-specific licensure policy grew out of nurse registra-

tion policies of the early 20th century [22]. Once nurses had graduated from an approved

program, passed a competency exam, and registered with their state, they received a "per-
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missive license" and were granted use of the official title "registered nurse" [22]. Initially,

this permissive license did not prohibit those without it to work in nursing roles. Following

World War II, however, licenses first became compulsory in New York through the Manda-

tory Licensure Practice Act, and the scopes of two types of nurses, practical and registered,

were first defined [22]. By 1950, all states used the same examination to assess their nurses,

becoming the first profession to do so [22]. Despite this, variations in state licensing require-

ments persisted through the duration and costs of recognized training programs, high school

graduation requirements, and the benchmark required to pass the licensing exam [22, 23].

Such differences in the “entry-to-practice” standards required for licensure complicated

the process of obtaining and maintaining multiple state licenses to work across state lines [7,

24]. In 1995, the Pew Health Professions Commission published a report arguing that this

system of single-state licensure would fail to suit the needs of the 21st century market, as

it caused “unreasonable barriers to interstate mobility” via licensing heterogeneity [24].1 In

1997, the NCSBN responded to this report and to concerns on the regulation of the growing

telehealth industry surrounding the Telecommunications Act of 1996 by endorsing a “mutual

recognition model of licensure by endorsement” [24, 26, 27]. This laid the foundation for

the introduction of the interstate licensure compact [28]. The NCSBN intended that the

mutual recognition model would increase access to health care by making it easier for nurses

to work across state lines [29]. First implemented in four states in January 2000, the Nurse

Licensure Compact (NLC) allows any RN or LP/VN with a primary residence in one NLC

state to work across all other NLC states under one multi-state license, and therefore, NLC

states mutually recognize the licenses of all other members. Note that the multi-state license

permits nurses to work both physically and via telehealth in all NLC states. Outside of the

NLC, nurses practice under single-state licenses that are only valid in the issuing state.

Perceived benefits of joining the NLC include: (1) increased mobility and flexibility through

access to a larger pool of job opportunities in other compact states; (2) expanding access
1The Pew Commission was established in 1989 “to help health professionals, educators, and policy makers

respond to the changing nature of health care in the United States” [25].
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to care, in particular via telemedicine services from out-of-state nurses and during times of

public health emergency; (3) and potential reductions in licensing costs [30, 31].

Figure 1 shows the number of years states have been NLC members, whilst Figure 2

shows the number of states in the NLC over time. NLC membership stagnated by 2015,

some attributing this to the compact’s insufficient criminal background check requirements

and inconsistencies between state policies and NLC requirements [7, 32]. These concerns

prompted the implementation of the revised version of the NLC, the Enhanced Nurse Licen-

sure Compact in January 2018. Since its introduction, the NLC has gained 12 new member

states [6]. Post-2018, the NLC homogenized state-level policies through 11 universal licens-

ing requirements (URLs) such that in order to be licensed, applicants must: (1) meet the

requirements for licensure in the home state (state of residency); (2) have graduated from a

Board of Nursing approved education program; (3) pass an English proficiency examination

(if graduating from an international education program not taught in English or if English

is not the individual’s native language); (4) have passed the National Council Licensure Ex-

amination; (5) be eligible for or hold an active, unencumbered license (i.e., without active

disciplinary action pending); (6) have submitted state and federal fingerprint-based criminal

background checks; (7) have not been convicted or found guilty, or have entered into an

agreed disposition of a felony offense under applicable state or federal criminal law; (8) have

no misdemeanor convictions related to the practice of nursing (determined on a case-by-case

basis); (9) be not currently participating in an alternative program; (10) self-disclose current

participation in an alternative program; and (11) have a valid United States Social Security

number (NCSBN 2024) [33].2 To date, Rhode Island is the only state that has left the NLC

and then rejoined. The NLC is first passed as a bill through the state legislature and then

implemented by the State Board of Nursing. States must also pay an annual membership

fee of $6,000 [34].

Current opposition to the NLC points to correlational relationships with labor market
2Alternative-to-discipline programs are used by boards of nursing to help nurse licensees receive needed

treatment and maintain an unencumbered professional nursing license.
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features and NLC membership. For example, the New York State Nurses Association, a

union of 42,000 nurses, published an article finding lower wages in the compact, as well

as a higher percent of hospital days with staffing shortages in NLC states throughout the

pandemic [35, 36]. Table 2 shows the similarity between the demographic composition of NLC

and non-NLC states, however, the higher levels of union membership in non-compact states

are notable given the frequency of union opposition to the NLC. Such opponents argue that

NLC membership reduces union strength by opening local markets to out-of-state nurses,

suppressing bargaining power during strikes [10, 30, 37].

Additionally, jeopardizing patient safety by exposure to out-of-state nurses is often cited

as a con of NLC membership. For example, in 2023 Alaska’s Board of Nursing conducted

a survey to gather views on the potential implementation of the NLC, and found 92% of

respondents supported the NLC, however many were concerned with unsafe practices from

out-of-state nurses [30]. In Illinois, where legislators have tried to pass the NLC since 2002,

the state’s largest nurses union (the Illinois Nurses Association) claims responsibility for "suc-

cessfully block[ing] the passage of the Nurse Licensure Compact" as they believe it "would

make it easier for out-of-state, non-unionized nurses from states with less stringent licensing

standards and lax education requirements to enter the Illinois’ workforce" [38, 39]. Con-

versely, the few studies exploring the impact of occupational licensing on the quality and

safety of care largely agree that the two are unrelated. Timmons and Mills’ 2018 paper proxy

patient safety using the volume of malpractice insurance claims and finds no evidence that

quality of care is improved by participation in certification programs [5]. In 2016, the White

House published a summary of papers analyzing the impacts of licensing on the safety of

services, showing that 8 out of 13 studies found no effect [40].

It is important to consider that whilst the NLC does not require its resident nurses to

obtain brand new single-state licenses to work in other member states if a nurse permanently

changes their primary state of residence (PSOR) to another compact state, they must apply

for a new multi-state licensure via “licensure by endorsement” in their new home state
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[41]. Nurses are granted licenses by endorsement by showing proof of residence, passing

a criminal background check, verifying that they passed the National Council Licensure

Examination, and graduated from a certified program. This process mirrors that of licensure

by endorsement to obtain single-state licensure for non-NLC nurses, however, the processing

times may be longer outside of the compact. Therefore, the NLC may not significantly reduce

the cost of interstate practice for nurses permanently relocating across states. Rather, nurses

who retain the same PSOR in a compact state whilst working in other compact states may be

those who primarily benefit from the NLC’s lowered licensing barriers [41]. This group may

comprise nurses working in telemedicine, travel nurses working on short-term assignments,

and military spouses temporarily stationed in one NLC state with PSOR in another NLC

state [42].

2.2 COVID-19 Nurse Licensure Policies

On March 11th 2020, the US government declared a federal state of emergency as a result

of the rapid spread of the COVID-19 virus [43]. There was variation in the responses to the

COVID-19 pandemic through licensing policies. During the pandemic, 50 states introduced

emergency licensing reforms for health care professionals to allow the freer movement of

practitioners across the country [44, 45]. Although there was no federally mandated nurse

licensing reform during the pandemic, there were similarities in each state’s approach. Of

these responses, two main types emerge: (1) the temporary license waiver, allowing nurses

licensed in any state to work across the country without obtaining additional single-state

licensure; and (2), the temporary license, requiring nurses to undergo an expedited and less

rigorous application process to obtain temporary licensure to work in their state. Figure 3

shows the distribution of pandemic-era policies. The former more liberal policy–implemented

by 32 states and applied to both RNs and LP/VNs in 23 of these states–waived the criminal

background check, licensing fees, and registration requirements with state occupational li-

censing agencies. Although, in all cases, the temporary license waiver only applied to nurses
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working under a full unrestricted license with no pending disciplinary action against them,

health facilities hiring out-of-state nurses through this program were directed to verify nurse

licensure status independently. Scheidt 2022 reports a case in which an NLC nurse moved to

work in New York, a non-NLC state, under a pandemic temporary license waiver program

[46]. This nurse then unlawfully diverted controlled substances for their own use, but was

not investigated in New York because their multi-state license was not under New York’s ju-

risdiction [46]. This provides an example of how the interplay of authority provisions within

the NLC and pandemic-era policies can jeopardize the safety of care.

The temporary license partially circumvented the issues arising from the lack of state-

mandated verification or registration of nurse licenses and authority provisions created by

the temporary license waiver. The temporary license was implemented by 20 states and

applied to both RNs and LP/VNs in 18 of these states. The temporary license requires the

verification of nurse licensure status, and the disclosure of criminal and disciplinary back-

ground thereby better assuring the competency of its out-of-state pandemic employees, and

granting issuing states the authority to revoke or decline the temporary license through their

investigation. The temporary license system is expedited, most issued within a week of the

application, with all fees waived. Four states implemented both the temporary license and

the temporary license waiver. Note that many states had preexisting temporary licenses,

but, as a result of the pandemic, modifications were made to expedite the process and reduce

licensing costs. Outside of these main types, Arkansas implemented an expedited permanent

license utilizing their existing licensing infrastructure [47]. By mid-2022, New Jersey’s Tem-

porary Emergency Reciprocity Licensure Program, their version of the temporary license, had

issued roughly 50,000 temporary licenses [48]. New Jersey also implemented the NLC during

the pandemic in November 2021 [49]. In a qualitative 2022 study assessing how healthcare

stakeholders viewed New Jersey’s temporary license reform, researchers found that inter-

state compacts and licensure reciprocity were viewed more favorably than pre-COVID-19

[50]. This finding is attributed to stakeholders’ belief that pandemic-era licensing policies,
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similar in content to the NLC, helped nurses to be more efficiently allocated across the

country to regions of acute need [50]. Oppositely, in April 2023, when asked about pending

NLC legislation, Nevada’s National Nurses United claimed that compact membership did not

make states better off during the pandemic, because all states relied on "expensive (hiring)

agencies that took more than 10 days [...] to bring nurses" [10]. Given mixed perspectives

on the effect of emergency licensing reforms and compact membership on interstate mobility

during the pandemic, this study looks for empirical evidence by estimating its relationship

with pandemic-era licensing policies, the NLC, and their interaction.

3 Data

The National Plan and Provider Enumeration System (NPPES), developed by the Centers

for Medicare and Medicaid Services (CMS), assigns a unique 10-digit identification number

to health care providers known as the National Provider Identifier (NPI) [51]. NPIs are

used in a range of healthcare transactions, for example; to enroll in Medicare, providers

must have an NPI [51]. Every month, the NPPES releases a dataset of all active NPIs,

known as the full monthly replacement file, including a taxonomy code indicating the type

of provider, and for individuals, their gender and primary practice location (PPL) given

by a street address including a ZIP code [52]. Using the National Bureau of Economic

Research’s (NBER) archive of the full monthly replacement files between 2015 and 2023, I

construct a panel of nurses to track their mobility through changing PPLs. Between May

2019 and December 2019, no NPPES tracking data was available through NBER’s archive.

The full sample of analysis consists of 92 months over 8 years. NPI-holders are responsible

for manually updating their PPL through the NPPES online portal, however, all HIPAA-

covered healthcare providers must do so within 30 days of the change [53]. This means that

if individuals do not instantaneously update their PPL as they move, there could be up

to a month-long time lag between the NPPES-reported PPL and the provider’s true PPL.
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Using taxonomy codes to identify nurse types, this sample only consists of LP/VNs and RNs

as they are subject to the NLC. The final sample of analysis is 13.5 million observations

of 205,104 nurses observed over 92 months, consisting of 146,287 RNs and 60,299 LP/VNs

(Table 1).

A nurse is categorized as mobile each month if they are in a different PPL than the

most recent prior period that they were observed in. This construction of labor mobility

does not tie mobility to consecutive calendar months. 41% of the sample is observed for

all 92 available periods, whilst on average, nurses are observed for 66 months. The mean

time elapsed between the most recently observed PPL and the new PPL is 2.4 months. This

definition results in 4,159 observations migrating across states and 13,903 migrating within

states. The postal codes of nurse PPLs are geocoded using coordinates from Simple Maps

[54]. This spatial data set is then used to compute the distance between PPLs.

It is important to note that only nurses who bill for their services under their own

name are required to obtain an NPI [55]. This comprises roughly 5% of all active RNs

and LP/VNs, as typically nurse services are not charged separately to patients but rather

bundled into the final healthcare bill [1, 56]. Nurses that are likely to need an NPI include

those who participate in federally funded programs, work in public health clinics that bill

the government for nurse-only services such as immunizations, or work in occupational/home

health [55]. I compare this study sample with a nationally representative sample of nurses in

the American Community Survey (ASC) 2016-2022 and find both data have a mobility rate of

roughly 2%, a percentage of female nurses around 88%, but this study’s sample has a higher

proportion of LP/VNs (30% vs 19% in the ACS 2016-2022). The parity in mobility rates

and gender ratio suggests the mobility effects identified by analyzing this sample are likely

generalizable to the broader universe of nurses. For the pandemic-era analysis, controls for

monthly COVID-19 cases and deaths are aggregated from the Centers for Disease Control and

Prevention’s Weekly COVID-19 Case Count [57]. NLC implementation dates were retrieved

by request from the NCSBN.
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4 Empirical Approach

4.1 Identification Strategy

Figure 4 shows that as a percentage of nurses in the analytical sample, NLC state to NLC

state labor flows have increased over time, whilst non-NLC to non-NLC flows have decreased.

Local labor market shocks that coincide with NLC adoption may drive these correlations.

State-level randomization of the NLC’s adoption would make ideal conditions for causal

inference on the effects of the NLC on labor mobility. However, this is unrealistic in practice.

The NLC’s staggered implementation grants the use of the difference-in-difference estimator

where nurses and states outside of the NLC serve as the comparison group. Viewing COVID-

19 as an exogenous shock experienced across the control and treatment groups also allows

for the analysis of the effect of COVID-19 policies, which appear to not be directly correlated

with COVID-19 cases or deaths.3

Since both NLC implementation and COVID-19 licensure policies were not assigned at

random, the estimates of their effect on labor mobility may be confounded with other nurse-

specific policies implemented simultaneously thus posing a threat to identification. Before

the pandemic, I could not find evidence to suggest the NLC was implemented alongside

other nurse-specific policies. During COVID-19, however, many states introduced policies

that allowed student nurses nearing the end of their programs to obtain temporary licensure

[58–60]. At least one state specified that graduates could substitute simulations, lab hours,

and similar non-direct patient contact to fulfill previously required direct patient care clin-

ical/instruction hours [59]. Some states also allowed nurses with expired licenses to reenter

the workforce without going through pre-pandemic re-licensure processes [61, 62]. Addi-

tionally, I assume that the NLC does not impact the demographic composition of nurses in

each state. Strategies to test the robustness of these results are focused on the redefinition

of outcome variables rather than the addition of individual-level characteristics due to the
3Kruskal-Wallis chi-squared coefficient 0.40968 between COVID-19 cases per 100,000 and COVID-19

policies (p-value 0.9817) and 6.9713 between COVID-19 deaths per 100,000 (p-value 0.1374).
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limitations of the NPI database. This is a disadvantage of this study, in comparison to

DePasquale and Stange 2016 [16].

4.2 Individual-level Analysis

To estimate the relationship between the implementation of nurse licensure policies and

mobility at the individual level, I employ the following difference-in-difference model:

Yist = β0 + β1Xist + λs + λi + λt + τi + ϵist (1)

where Yist is the outcome for individual i residing in state s during the month t; Xist is

a dummy variable indicating that nurse i has lived in an NLC state in a previous period;

λs, λi and λt are fixed effects for state, individuals (NPI), and month-year; and, ϵist is

the standard error clustered at the state level. Primary outcomes at the monthly include

a binary indicator for whether a nurse migrates to any state for work, and the distance

migrated across states in kilometers. When interpreting results, the former is equivalent to

the probability of interstate migration in a given month or the monthly migration rate. The

yearly rates are obtained by multiplying the monthly rates by 12. The sample is partitioned

by gender, and into three time periods to obtain the differential impact on mobility: the

entire study period (2015-2023), pre-pandemic (2015-2019), and pandemic (2020-2023). The

coefficient of interest β1 is interpreted as the effect of working in an NLC state in the past

on the probability of migrating to another state for work. Note that the treatment indicator

Xist does not in all cases perfectly identify those who hold a multi-state license, and thus

can work freely across the compact. In some NLC states, such as Colorado, the multi-state

license is the default license so here, β1 estimates the effect of having a multi-state license in

a prior period on interstate mobility. In states where nurses have a choice of license types, I

assume that the likelihood of nurses working in the NLC having a multi-state license is much

higher than those outside of the NLC. In these cases, β1 is the relationship between working
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in a NLC state and interstate mobility. The comparison group are nurses that have never

worked in the NLC by a given month within the study period. Nurses who were working in

an NLC state in the first period, January 2015, are dropped from the analysis, such that for

every treated nurse we have a pre-treatment comparison. A linear probability model is used

for binary mobility, due to the computational in-feasibility of a logit model with individual

fixed effects, and a linear model is used for distance between PPLs. A brief economic model

of mobility decisions is explored in Appendix 7.1.

4.3 State-level Analysis

There is a growing literature highlighting biases that arise from using the canonical two-

way fixed effects estimator for staggered treatment on panel data [63–66]. Computational

limitations restrict the individual-level analysis to the canonical estimator. At the state level,

however, I address these issues by using Sun and Abraham’s interaction-weighted estimator

of relative time period treatment effects [63]:

Yst = βt ×
j∑

k=−j,k ̸=−1
µk × Xst + βxCst + λs + λt + ϵst (2)

where Yst is the outcome for state s during month t; the coefficients of interest are βt; µk

is a dummy denoting relative time period; Xst is a dummy variable indicating that state s is

in the NLC; Cst is a vector of controls of state characteristics in a given month; λs and λt are

fixed effects for state and month-year; ϵst is the standard error clustered at the state level.

Controls for state characteristics include the percentage of female nurses, the percentage of

bordering states that are NLC members, the percentage of nurses that are LP/VNs, and

nurses per 100,000. Outcomes include nurse labor flows, computed by summing the number

of nurses migrating to and from a state in each month, NLC and non-NLC specific nurse labor

flows, and the difference between NLC and non-NLC labor flows computed by subtracting

non-NLC flows from NLC flows. All outcomes are at the monthly level and are divided by
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state population and multiplied by 100,000 to make comparisons across states. This analysis

is split into 2 time periods: 2015-2019 and 2020-2023. The panel data is a balanced sample

for each period, such that during 2015-2019, I observed states for 12 months prior to and

post their treatment, and 5 months before and post-treatment during 2020-2023 (such that

j = 12 during 2015-2019, and j = 5 during 2012-2023). The event study allows for the

evaluation of the short-term effects of NLC membership. For COVID-19 analysis, additional

covariates are added to control for COVID-19 cases and deaths per 100,000 in each state to

proxy for demand for pandemic-specific healthcare services.

4.4 Sensitivity Analysis

The mechanism through which the NLC may affect mobility is via the elimination of ob-

taining single-state licensure in other compact states whilst maintaining PSOR in a single

compact state. This mechanism ought to not affect intrastate migration, as no licensing bar-

riers persist when changing PPL within the same state. Therefore, as a sensitivity analysis, I

estimate the individual-level effect of NLC membership on the probability of moving within

a state for work.

Previous studies have examined mobility at the yearly level and found mixed evidence

of a positive effect [16–18]. To test whether monthly mobility is more responsive to NLC

membership, I also estimate the effect on the individual probability of interstate practice

defined at the yearly level. To mirror to the data construction in other studies and obtain

the most comparable estimate, the yearly sample is restricted to nurses observed in all years

and consists of 1,603 observations (0.2%) migrating across states between 2015-2023.
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5 Results

5.1 Descriptive results

As shown in Table 2, the nurse population is larger within the compact, therefore we can

expect that as a percentage of all nurses migrating across state lines, NLC to NLC flows

should increase over time. Evidence for this trend is shown in Figure 4, alongside a decrease

in non-NLC to non-NLC flows. The distribution of distance migrated across states is similar

across nurse types, with an average of roughly 1,750 kilometers. The distribution of intrastate

migration is more skewed to the left, implying most people migrating within the state do

not migrate far, with an average of roughly 50 kilometers (Figure 5). Figure 6 aggregates

the average distance nurses migrate across states to arrive at a given destination state. For

relatively small states on the East Coast, the average distance migrated is around 1,000 km,

whilst larger states on the West Coast such as California and Nevada have averages of closer

to 5,000 km.

5.2 Main results

5.2.1 Individual-level Analysis

Table 3 presents the main results of the relationship between working in an NLC state

in a previous period and the likelihood of interstate migration, or migration rate at the

monthly level. The results for the full sample of analysis between 2015 and 2023 suggest

a significant increase in the monthly migration rate once a nurse has worked in the NLC

by 0.29 percentage points from 0.03% to 0.32%, equivalent to the yearly migration rate

increasing from 0.36% to 3.84% (significant at 5%). Note that for all specifications, the

intercept, or the base interstate migration rate, is between 0.03-0.06%, thus is very low in

this sample. Interstate migration is unaffected by all COVID-19-related controls, as well

as the interaction of treatment and COVID-19. Additionally, nurses were not more likely

to work in states with high COVID-19 disease burden. Partitioning the sample into pre-
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2020 and post-2020 reveals an insignificant estimate during the pandemic, and a positive

effect of 0.05 percentage points prior (significant at 5%). This represents an increase in the

monthly migration rate from 0.03% to 0.08%, or from 0.36% to 0.96% at the yearly level,

therefore mobility in the treatment group is 2.6 times that of the comparison group. The

estimates for male and female nurses do not paint a clear picture on differential mobility by

gender. Additionally, Table 4 shows that the distance migrated between practice locations

is unrelated to all covariates.

5.2.2 State-level Analysis

The analysis of joining the NLC on state-level nurse labor flows is shown in Table 6. The coef-

ficients are averages of the time-period-specific effects from the Sun and Abraham interaction-

weighted estimates. Figure 7 shows the dis-aggregated pre-COVID-19 event study coefficients

from columns (1), (3), (5), and (7) of Table 6. All outcomes show insignificant pre and post-

treatment estimates, suggesting no causal effect of NLC membership on nurse flows, in line

with the results of DePasquale and Stange 2016 [16]. Similarly to DePasquale and Stange

2016, the NPI database has very low rates of nurse labor flows [16]. The mean value of most

nurse flows is around 0.05 per 100,000. The low rates of interstate migration, accompanied

by a small sample size, make these results tenuous.

Although columns (2), (4), (6), (8) of Table 6 imply that joining the NLC during the

pandemic increased nurse flows, NLC nurse flows, and non-NLC flows, only the latter is

unbiased, as all other outcomes show significant pre-treatment estimates and thus violate

parallel trends (Figure 8). The treatment effect on non-NLC labor flows is highly dynamic,

with 2 significant post-period estimates in period 3 and 5 around a significant estimate in

period 4.
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5.3 Sensitivity Analysis

Table 5 shows the estimates of the NLC’s effect on intrastate mobility. The insignificant

relationship between working in a NLC state and the probability of migrating to a different

practice location within the same state (i.e. the intrastate migration rate) confirms that

the NLC does not affect the cost of migration within the state. This table also reveals a

mixed relationship between intrastate mobility and COVID-19 conditions. Firstly, states

with higher COVID-19 cases per 100,000 and, hence, greater demand for pandemic-specific

healthcare services are more likely to migrate to other healthcare facilities within their state.

Secondly, the intrastate migration rate for nurses working in NLC states that implemented

the temporary license and waiver decreased by 0.03 percentage points from 0.14% to 0.11%

(significant at 1%). Recall that the temporary license and waiver is the most liberal COVID-

19 emergency licensing reform and was implemented by 4 NLC states: Idaho, Louisiana,

Wisconsin, and Ohio (which joined the NLC in January 2023).

To test whether monthly mobility is more responsive to NLC membership, I perform

an analysis of its effect on mobility defined at the yearly level, shown in Table 7. The

insignificance of both the pre-pandemic and pandemic estimates of previously working in the

NLC on yearly mobility affirms the hypothesis that those moving temporarily to different

practice locations within the year are those who benefit from the NLC’s reduced licensing

barriers.

6 Discussion

The treatment variable is defined differently for individual and state-level mobility. The

individual-level analysis explores the relationship between a nurse previously working in an

NLC state and mobility decisions. Previous work in the NLC is a proxy for a nurse holding a

multi-state license. I conclude that the probability of interstate mobility increases 2.6 times

once a nurse has worked in an NLC state. A caveat of this chosen definition and dataset for
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the individual-level analysis is the inability to identify which nurses with primary practice

locations in an NLC state have a multi-state license. In some NLC states, the multi-state

license is the default, whilst in others, nurses can choose to obtain either a multi-state or

single-state license. This likely biases these estimates downwards, as those who chose the

single-state license are actively selecting out of the lowered licensing barriers enabled by

the compact’s multi-state license. The state-level analysis explores the effect of joining the

NLC on the number of nurses entering and leaving the state, and where they are going. All

pre-pandemic estimates are insignificant, however, low rates of labor mobility complicate

the detection of treatment effects. The pandemic-era estimates imply that joining the NLC

between 2015 and 2023 significantly increased labor flows, however, these estimates are

unreliable due to the violation of parallel trends shown in the event study plots.

This study provides the first analysis of the Nurse Licensure Compact’s effect on interstate

mobility defined at the monthly level. Previous studies have focused on permanent moves,

defined as migrating across states across years. The “licensure by endorsement” process

for nurses permanently relocating across state lines is very similar irrespective of compact

membership status. Therefore, those who may benefit the most from the NLC’s lowering

of licensing barriers are nurses looking to work temporarily in other compact states. These

nurses are the most likely to change their primary practice location multiple times throughout

the year and are more likely to be detected by a monthly-level analysis. This study finds

that when deciding to migrate permanently across states, defined by yearly-level mobility,

licensing costs are likely a small component of a large, incurred cost of migration. When

moving multiple times in one year, defined by monthly-level mobility, the NLC allows nurses

to take advantage of the reduced cost of temporary moves. These nurses are able to respond

to increased demand or surges in wages within the NLC, before returning to a “base” NLC

primary state of residence.

The insignificance of the interaction between COVID-19 policies and NLC adoption im-

plies that having reduced barriers to engaging in temporary work in other NLC states did
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not induce an increased likelihood of interstate migration during the pandemic. Further, we

can conclude that inefficiencies in the allocation of nurses to sites of acute need were unre-

lated to licensing barriers. Sensitivity analysis revealed an increased likelihood of intrastate

migration within states with high COVID-19 cases. This may suggest that due to various

lockdown rules, nurses were less likely to migrate further from their primary residences and

families to work in other states with high labor demand, but instead moved to local health

facilities to meet demand within their communities for their services. These results provide

insight into how non-market factors such as personal desires to help one’s community, public

health restrictions, and nearness to family members became more important to mobility de-

cisions during the pandemic, outweighing the reduction in the cost of interstate work caused

by emergency licensing policies.
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Figure 1: Years in the Nurse Licensure Compact, 2000-2023

Figure 2: Nurse Licensure Compact membership, 2000-2023
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Figure 3: COVID-19 Nurse Licensure Policies, 2020-2023

Figure 4: Direction of interstate mobility
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Figure 5: Distance migrated by nurse and mobility type

Figure 6: Average distance migrated to arrive at a given state
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Figure 7: State-level event study (2015-2019)

Figure 8: State-level event study (2020-2023)

33



Table 1: Analytical sample

Year Months Unique

nurses

Observations Female LP/VNs RNs Intrastate

mobility

Interstate

mobility

2015 12 114,263 1,285,044 102,248 36,693 77,898 1,346 339

2016 12 124,028 1,413,100 110,845 40,027 84,068 1,674 410

2017 12 137,230 1,552,342 122,446 43,590 94,174 1,593 512

2018 12 147,992 1,682,317 131,862 46,764 101,835 1,606 478

2019 4 150,482 590,222 134,050 47,525 103,354 571 195

2020 12 169,422 1,942,784 150,437 52,417 117,813 3,204 909

2021 12 181,632 2,036,096 160,963 54,739 127,594 2,361 670

2022 12 189,889 2,176,634 168,143 57,148 132,903 2,607 780

2023 4 190,140 755,828 168,433 57,295 132,879 953 272

Total 12 205,104 13,434,367 181,094 60,299 146,287 13,902 4,159

Note: LP/VNs and RNs indicate number of unique Licensed Practical/Vocational Nurses,

and Registered Nurses respectively.
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Table 2: State characteristics by Nurse Licensure Compact membership

Statistic NLC Non-NLC

Number of states 36 15
Population 205,289,471 132,831,115

Labor market
Total number of employed nurses 2,147,960 1,658,550

Nurse jobs per 1,000 13.11 11.80
Non-nurse jobs per 1,000 4.28 4.31
Mean annual nurse wage $70,879 $83,739

Mean annual non-nurse wage $67,091 $75,845
Union membership 3.5% 8.2%

Racial
Demography

Non-nurses
Female 50.8% 50.5%
White 76.5% 73.6%
Black 15.4% 10.4%

Hawaiian/Pacific Islander 0.2% 0.8%
Asian 4.0% 10.4%
Native 1.2% 1.2%

Other race 2.6% 3.5%
Nurses

Female 86.4% 85.6%
White 74.5% 68.1%
Black 19.5% 15.1%

Hawaiian/Pacific Islander 0.2% 0.6%
Asian 4.9% 12.9%
Native 0.5% 0.6%

Other race 0.4% 2.6%

Source: Bureau of Labor Statistics May 2023 National Occupational Employment and Wage Estimates [1],
National Council of State Boards of Nursing.
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Table 3: Impact of the Nurse Licensure Compact on individual probability of interstate mobility

Dependant variable: Interstate mobility

2015-2023 2015-2019 2020-2023

All Male Female All Male Female All Male Female

Treated 0.0029∗ 0.0048 0.0026∗ 0.0005∗ 0.0008∗ 0.0004 0.0018 0.0030 0.0016

(0.0013) (0.0025) (0.0012) (0.0002) (0.0004) (0.0002) (0.0009) (0.0015) (0.0008)

COVID-19 federal state of emergency -0.1377 -1.2302 -0.5569

(9.6623) (50.4189) (48.4962)

COVID-19 cases per 100,000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

COVID-19 deaths per 100,000 0.0000 0.0000∗ 0.0000 0.0000 0.0000∗ 0.0000

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Treated x COVID-19 federal state of emergency -0.0027 -0.0045 -0.0024

(0.0014) (0.0026) (0.0012)

COVID-19 Expedited License -0.0115∗ -0.0001 -0.0147∗

(0.0048) (0.0001) (0.0065)

COVID-19 Temp. License 0.0000 -0.0004 0.0000

(0.0002) (0.0003) (0.0002)

COVID-19 Temp. License Waiver -0.0002 -0.0002 -0.0002

(0.0001) (0.0002) (0.0001)

COVID-19 Temp. License and Waiver 0.0002 0.0005 0.0002

(0.0001) (0.0003) (0.0001)

Treated x COVID-19 Temp. License -0.0008 -0.0011 -0.0007

(0.0006) (0.0009) (0.0006)

Treated x COVID-19 Temp. License Waiver 0.0006 -0.0002 0.0007

(0.0006) (0.0008) (0.0006)

Treated x COVID-19 Temp. License and Waiver 0.0001 -0.0021 0.0004

(0.0006) (0.0022) (0.0006)

Dependant variable mean 0.0003 0.0005 0.0003 0.0003 0.0004 0.0003 0.0004 0.0006 0.0004

Adjusted R2 0.01736 0.01896 0.01730 0.02143 0.02858 0.02151 0.02521 0.03078 0.02505

Observations 13,434,367 1,465,597 11,968,770 6,523,025 691,872 5,831,153 6,911,342 773,725 6,137,617

State fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Nurse type fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

NPI fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year x Month fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Note: A nurse is treated if their primary practice location is in a Nurse Licensure Compact state in a month prior to t. Interstate mobility = 1 if a nurse changes their primary

practice location in a past month to another state in period t. COVID-19 cases, deaths and Licensure policy are defined at the state-month level. Standard errors are clustered at

the state-level.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 4: Impact of the Nurse Licensure Compact on distance migrated across states (km)

Dependant variable: Distance migrated across states (km)

2015-2023 2015-2019 2020-2023

Treated -0.1109 0.7581 0.2179

(0.6756) (1.5057) (1.3019)

COVID-19 Temp. License 0.0631 0.9251

(0.8111) (1.2692)

COVID-19 Temp. License Waiver -0.0559 -0.4960

(0.6330) (0.9943)

COVID-19 Temp. License and Waiver 0.7405 -0.6152

(1.9272) (2.7983)

COVID-19 cases per 100,000 -0.0002 0.0001

(0.0002) (0.0005)

COVID-19 deaths per 100,000 -0.0054 -0.0320

(0.0173) (0.0364)

Treated x COVID-19 Temp. License 0.0578 -0.5275

(0.8619) (2.3839)

Treated x COVID-19 Temp. License Waiver 0.2452 0.4205

(0.6868) (1.3088)

Treated x COVID-19 Temp. License and Waiver -0.6900 0.6777

(1.7212) (2.8524)

Dependant variable mean 6.5604 6.5883 6.5399

Adjusted R2 0.68766 -0.59964 0.74698

Observations 4,625 1,957 2,668

State fixed effects ✓ ✓ ✓

Nurse type fixed effects ✓ ✓ ✓

NPI fixed effects ✓ ✓ ✓

Year x Month fixed effects ✓ ✓ ✓

Note: A nurse is treated if their primary practice location is in a Nurse Licensure Compact state in

a month prior to t. Distance migrated across states is computed by calculating the distance between

most recently observed primary practice location and primary practice location in period t. COVID-19

cases, deaths and Licensure policy are defined at the state-month level.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 5: Impact of the Nurse Licensure Compact on individual probability of intrastate
mobility

Dependant variable: Intrastate mobility

2015-2023 2015-2019 2020-2023

Treated 0.0000 0.0001 -0.0002

(0.0001) (0.0002) (0.0001)

COVID-19 federal state of emergency 0.0086

(1.1172)

COVID-19 cases per 100,000 0.0000∗∗ 0.0000∗∗

(0.0000) (0.0000)

COVID-19 deaths per 100,000 0.0000∗ 0.0000

(0.0000) (0.0000)

Treated x COVID-19 federal state of emergency 0.0000

(0.0001)

COVID-19 Expedited License 0.0011∗

(0.0005)

COVID-19 Temp. License -0.0002

(0.0002)

COVID-19 Temp. License Waiver -0.0001

(0.0001)

COVID-19 Temp. License and Waiver -0.0001∗∗

(0.0000)

Treated x COVID-19 Temp. License 0.0003

(0.0002)

Treated x COVID-19 Temp. License Waiver -0.0002

(0.0002)

Treated x COVID-19 Temp. License and Waiver -0.0003∗∗

(0.0001)

Dependant variable mean 0.0012 0.0011 0.0014

Adjusted R2 0.01243 0.01164 0.01482

Observations 13,434,367 6,523,025 6,911,342

State fixed effects ✓ ✓ ✓

Nurse type fixed effects ✓ ✓ ✓

NPI fixed effects ✓ ✓ ✓

Year x Month fixed effects ✓ ✓ ✓

Note: A nurse is treated if their primary practice location is in a Nurse Licensure Compact state in a

month prior to t. Zip mobility = 1 if a nurse changes their primary practice location in a past month

to another zip code within the same state in period t. COVID-19 cases, deaths and Licensure policy

are defined at the state-month level.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 6: Impact of the Nurse Licensure Compact on state-level nurse labor flows

Nurse Flows NLC Nurse Flows Non-NLC Nurse Flows NLC - Non-NLC Nurse Flows

2015-2019 2020-2023 2015-2019 2020-2023 2015-2019 2020-2023 2015-2019 2020-2023

Treated 0.0003 0.0524∗∗∗ 0.0154 0.0294∗∗∗ -0.0150 0.0230∗∗∗ 0.0304 0.0064

(0.0141) (0.0095) (0.0121) (0.0079) (0.0086) (0.0042) (0.0156) (0.0084)

Percentage of nurses that are female -0.0044 0.0046 -0.0004 0.0004 -0.0040 0.0042∗ 0.0036 -0.0037

(0.0037) (0.0030) (0.0009) (0.0023) (0.0034) (0.0019) (0.0034) (0.0030)

Percentage of nurses that are LP/VNs 0.0009 -0.0070 0.0006 -0.0061 0.0003 -0.0009 0.0002 -0.0053

(0.0014) (0.0043) (0.0005) (0.0044) (0.0011) (0.0014) (0.0009) (0.0049)

Percentage of bordering states in the NLC -0.0207 -0.0247 -0.0125 -0.0405 -0.0081 0.0158 -0.0044 -0.0564

(0.0246) (0.0395) (0.0133) (0.0367) (0.0197) (0.0180) (0.0229) (0.0422)

Nurses per 100,000 0.0008 0.0020 -0.0001 0.0022 0.0009 -0.0002 -0.0011 0.0024

(0.0011) (0.0015) (0.0004) (0.0014) (0.0009) (0.0004) (0.0008) (0.0013)

COVID-19 cases per 100,000 0.0000 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000)

COVID-19 deaths per 100,000 -0.0003 0.0003 -0.0007∗ 0.0010∗

(0.0005) (0.0003) (0.0003) (0.0004)

COVID-19 Expedited License -0.0068 -0.0057 -0.0011 -0.0047

(0.0066) (0.0048) (0.0032) (0.0048)

COVID-19 Temp. License -0.0068 -0.0167 0.0099 -0.0265

(0.0132) (0.0221) (0.0111) (0.0324)

COVID-19 Temp. License Waiver 0.0130 0.0092 0.0038 0.0053

(0.0089) (0.0068) (0.0048) (0.0077)

COVID-19 Temp. License and Waiver 0.0208 0.0163∗ 0.0045 0.0118

(0.0106) (0.0069) (0.0069) (0.0089)

Dependant variable mean 0.0531 0.0805 0.0257 0.0469 0.0274 0.0336 -0.0017 0.0133

Adjusted R2 0.28635 0.44914 0.22410 0.38171 0.18472 0.28872 0.09441 0.21676

Observations 1,086 999 1,086 999 1,086 999 1,086 999

State fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Year x Month fixed effects ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Note: Estimates are computed by averaging the Sun and Abraham interaction-weighted estimates of states joining the Nurse Licensure Compact (NLC). Treated = 1 if a state

is a member of the NLC. All outcomes are computed by summing up the number of nurses changing their primary practice location to a given state in a given month and

the number of nurses departing a given state to change their primary practice location to another state. This is then divided by the population in each state and multiplied

by 100,000 to get flows per 100,000 people. COVID-19 cases, deaths and Licensure policy are defined at the state-month level. Each treated observation is observed for 12

months prior and post joining the NLC if the joined prior to 2020, and 6 months prior and post if joined after 2020. Standard errors are clustered at the state-level.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 7: Impact of the Nurse Licensure Compact on individual probability of
yearly interstate mobility

Yearly interstate mobility

2015-2019 2020-2023

(1) (2)

Treated 0.0014 0.0053

(0.0016) (0.0028)

COVID-19 Expedited License -0.1484∗∗∗

(0.0412)

COVID-19 Temp. License -0.0008

(0.0008)

COVID-19 Temp. License Waiver -0.0014

(0.0008)

COVID-19 Temp. License and Waiver 0.0002

(0.0009)

COVID-19 cases per 100,000 0.0000

(0.0000)

COVID-19 deaths per 100,000 0.0000

(0.0000)

Treated x COVID-19 Temp. License -0.0025

(0.0028)

Treated x COVID-19 Temp. License Waiver 0.0025

(0.0032)

Treated x COVID-19 Temp. License and Waiver -0.0028

(0.0027)

Dependant variable mean 0.0018 0.0020

Adjusted R2 0.16072 0.17083

Observations 472,850 378,280

State fixed effects ✓ ✓

Nurse type fixed effects ✓ ✓

NPI fixed effects ✓ ✓

Year x Month fixed effects ✓ ✓

Note: A nurse is treated if their primary practice location is in a Nurse Licensure Compact

state in a month prior to t. Yearly interstate mobility = 1 if a nurse changes their primary

practice location to another state from the year prior to period t. COVID-19 cases, deaths

and Licensure policy are defined at the state-month level. Standard errors are clustered

at the state-level.

* p < 0.05, ** p < 0.01, *** p < 0.001
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7 Appendix

7.1 Model

This analysis is framed by a static model of mobility decisions, as such from DePasquale

and Stange 2016 [16]. The labor market can be characterized by three geographic areas: the

current primary home state of residence (H), a location in another state that one can work

in without permanently moving from state H either via daily commuting or short-term visits

(T), and a location in another state that one permanently moves from state H for work (P).

Nurses receive wage offers associated with each location in each period {Wi,H , Wi,T , Wi,P }.

Nurses also receive random draws of utility associated with living in either H or P {ei,H , ei,P }.

This utility is comprised of exogenous shocks such as family health shocks and spousal job

prospects.

The transportation and/or temporary accommodation costs incurred to work in location

T is Ci,T , whilst the cost permanently relocating to location P is Ci,P , such that Ci,T < Ci,P .

For example, travel nurses that have multiple short-term assignments in one year may work

in location T whilst maintaining primary residence in H. During these assignments, nurses

incur transportation and accommodation costs, but do not move all of their belongings to

location T, purchase or rent a new home, and pay other costs associated with permanently

moving to location P. As a result of the state-level occupational licensing system, to work in

either location T or P nurses pay a licensing cost L. Due to the similarity of the process of

obtaining a multi-state license for NLC nurses permanently relocating to another NLC and

the process for non-NLC nurses obtaining a single-state license, I modify DePasquale and

Stange’s framework by asserting that licensing cost L is only eliminated for nurses working

in location T. The clearing conditions for interstate mobility are as follows.

Nurses will relocate permanently from state H to location P if:

max{Wi,H − Ci,P − L, 0} + ei,P > max{Wi,H , Wi,T − Ci,T − L, 0} + ei,H
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For the case that both home state H and location T are in the NLC, the licensing cost L is

dropped from the right hand-side of the clearing condition to become:

max{Wi,H − Ci,P − L, 0} + ei,P > max{Wi,H , Wi,T − Ci,T , 0} + ei,H

Nurses will work in location T without permanently relocating from H if:

Wi,T − Ci,T − L > Wi,H

Similarly, the elimination of the licensing costs associated with working in location T whilst

maintaining primary residence in location H means that if both locations are in the compact,

nurses will work in location T if:

Wi,T − Ci,T > Wi,H

The introduction of pandemic-era licensing policies can be viewed as the reduction of

licensing costs L for both location T and P because all reforms either reduced the time

delay between applying for licensure and obtaining licensure, eliminated licensing fees and

background checks, or both. Using this framework, this paper will analyze the relationship

between reduced licensing costs via NLC membership, pandemic-era policies, or both on

interstate mobility. As I am more likely to detect within-year movement of nurses satisfying

Wi,T − Ci,T > Wi,H , a monthly-level definition of mobility is most suited to exploring the

differential effect of the multi-state license by permanent and temporary migration for work.

It is important to bear in mind a few components of the mobility decision that are

excluded from this analysis. Among heterosexual married couples, some studies find evidence

of mobility decisions weighing the male’s job prospects more [67–69]. This component is

beyond the scope of this paper, as I am unable to identify married couples due to limited

individual level data. The effect of other individual characteristics such as age, number of

dependants in the household, education and job experience are also excluded.
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