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Effect of Immigrant Nurses on Labor Market Outcomes of US Nurses
Abstract

We study the effect of immigration of foreign-trained registered nurses (RNs) on the
employment and wages of domestic RNs. We use the “area” approach and study effects of
immigration in local labor markets defined by county or PMSA. Our analysis suggests that
immigration of foreign-trained nurses significantly increases the overall supply of nurses in an

area, but these increases in supply have little effect on the wages and employment of domestic
nurses.



Introduction

It is widely believed that there is a severe nursing shortage in the US and that it is likely
to worsen in the next decade.' To address this and similar shortages in the past, the government
has eased immigration restrictions on foreign-trained nurses. As a result, the proportion of
foreign-trained nurses in the US has fluctuated in ways consistent with the easing (or tightening)
of immigration policy. The latest data available indicate an upward trend; the proportion of
foreign-trained among newly licensed registered nurses has almost tripled from approximately
five percent in 1998 to 15 percent in 2003 (Brush et al., 2004).

All discussions of the current nursing shortage recognize that immigration will likely play
an important role in alleviating current and future nurse shortages (Galessell-Brown, 1998;
Berliner and Ginzberg, 2002; Kline, 2003; Aiken et al., 2003; Chaguturu and Valllabhaneni,
2005; Lafer, 2005; Tsitouras and Lopez, 2009). However, immigration of nurses has long
generated concerns among health professionals, nursing advocates, and policy analysts about its
consequences (Joel 1996, Glaessel-Brown 1998; Trucios-Haynes, 2002; Brush et al., 2004;
Lovell 2006; Blakeney, 2006). Specifically, there is concern about how foreign-trained nurses
will affect the quality of patient care, the labor market opportunities of US-trained nurses and the
supply of nurses in the sending countries (Immigrant Nurse Relief Act, 1989; Glaessel-Brown,
1998; Trucios-Haynes, 2002; Brush et al., 2004; Lovell, 2006; Aiken et al., 2001; Flynn and
Aiken, 2002).

Despite its potentially important consequences, there has been little systematic study of

the effect of immigration of nurses on the economic opportunities of domestic nurses

' According to the Department of Health and Human Services (2002), there was a shortage of 110,000 nurses in the
US in 2000, which was projected to increase to 149,000 in 2005 and to 275,000 by 2010. The Bureau of Health
Professionals projects a shortage of 823,400 nurses by 2020 (available at http://bhpr.hrsa.gov/nursing/, last visited
8/25/09).



(Immigration Nursing Relief Advisory Committee, 1995; Schumaker, 2008). Therefore, public
concern and opinion on this issue is largely based on standard economic theory, which predicts
that an increase in supply of workers in an occupation should lower wages. However, the
available empirical evidence on this issue includes a surprisingly wide range of possible
consequences: from immigrants having no adverse effects on the labor market opportunities of
US workers to large negative effects (see Edmonston and Smith, 1997 for a summary of previous
literature; and Card, 2005; Borjas, 2003; Borjas and Katz, 2005 for most recent research).
Moreover, the effects of immigration in nursing may differ from those found for workers in
general, or for workers in other occupations. Thus, it remains an unanswered question as to how
immigration of foreign-trained nurses affects the economic well-being of domestic nurses.
Answering this question is important because of the vital role that nurses play in
providing medical care. If foreign-trained nurses are depressing the wage of domestic nurses, as
some advocates claim, the domestic supply of nurses will shrink and, at least in the short run,
exacerbate the apparent nurse shortage and worsen the supposed consequences of the shortage
such as poor quality patient care.” In fact, the widespread use of administered prices in health
care (e.g., Medicare and Medicaid) may encourage hospitals and other providers to (seek)
substitute low-paid immigrant nurses for high-paid domestic nurses. This may be harmful not
only to domestic nurses, but also to consumers (patients) if foreign-trained nurses are of lower
quality than domestic nurses. This problem may be particularly important in health care because

of the difficulty of observing the quality of care. On the other hand, if foreign-trained nurses are

* While it is widely believed that patient care has been adversely affected by the nurse shortage, the evidence on this
point is not conclusive. Several observational studies have reported a positive association between the quantity of
nurses (per patient) and patient outcomes (see Aiken et al. 2002 and Needleman et al. 2002 for prominent examples),
but this does not imply that the current level of nurses is not optimal.



of the same quality as U.S. trained nurses then only domestic nurses will be harmed by
immigration.

The objective of this paper is to study the effect of immigration of foreign-trained
registered nurses (RNs) on the employment and wages of domestic RNs.> The nursing context
provides a particularly advantageous setting to study the effect of immigrants on native workers.
First, it is easy to identify the native workers most affected by foreign-trained nurses: US-trained
RNs. Therefore, the level of competition between immigrants and natives within such a
narrowly defined occupation category is unquestionably high. Second, it is easier to adjust for
demand side shocks when focusing on one industry. Variables that affect demand for nurses
(e.g. hospital level demand variables, demographic factors that affect the healthcare sector and
economic trends) are available and relatively easy to measure. Studies of broader groups of
immigrants face much more difficulty adjusting for potential demand side confounders. Third,
health care is a highly regulated service industry (e.g., minimum staffing ratios) and there is
arguably more limited scope for firms (e.g., hospitals) to adjust to changes in immigration
(supply of labor) by altering the production process and exporting output or services.

To accomplish our empirical objectives, we used data from several years of the National
Sample Survey of Registered Nurses (NSSRN), a dataset uniquely appropriate for this analysis.
Unlike the Census, which is used by most previous research to study effects of immigration, the
NSSRN provides information on whether a registered nurse works in nursing or in an occupation
other than nursing. This distinction is important to define the precise group of nurses affected by
immigration because a sixth of all licensed registered nurses work in occupations other than

nursing. Our results indicate that immigration of foreign-trained nurses increases the supply of

? We limit our study to registered nurses (RNs) and in the rest of the paper we use the generic term nurse instead of
registered nurse. It is also important to distinguish foreign-trained nurses from foreign-born nurses who are trained
in US. It is the former group that is of interest here.



nurses in local labor markets, but these increases in supply have little (no) effect on the wages
and employment of domestic nurses. This finding is consistent with those in the broader
literature (see Card, 2005) and with the only two other studies to consider this question
specifically in the context of nursing (Immigration Nursing Relief Advisory Committee, 1995;

Schumaker, 2008).

Research Design

Our interest is in determining the effect of immigration of foreign-trained nurses on the
wages and employment of US-trained nurses. Our analysis is based on the assumption that
counties, or Primary Metropolitan Statistical Areas (PMSAs), are separate labor markets and that
RN wages are determined by supply and demand factors in those markets, or what has become
known as the “area approach.” Immigration of nurses to a county (PMSA) represents a shift
(increase) in the supply of nurses in that market. We use two different definitions of the labor
market because no single definition is perfect; for example, county may be too small and PMSA
may be too large. In short, the correct definition of the nursing labor market is not clear and
thus, we use two definitions to assess how sensitive estimates are to this choice.

We specify the following regression model for wages:

Wz‘jt :aj +ﬂt +5(th /Pjt)+7Zﬂ +7in +vijt

1) i=1..,N (persons)

j=L..,N  (county/PMSA)
t =1988,1992,1996,2000

In equation (1), Wj;; is the log hourly wage of a US-trained registered nurse living in county (or
PMSA) j in year t. We assume that log wages are a function of the proportion of registered

nurses in the working age population (N;¢/Pj) in county (PMSA) j, individual characteristics (Xi)



and demand side factors (Z;;) specific to county (PMSA) j. Individual characteristics include:
age, sex, marital status, education (dummy variables indicating whether she has a diploma, an
Associate degree, a BA degree, MA or higher education in nursing), experience in nursing
(dummy variables indicating whether she received nursing license 0-4 years ago, 5- 8 years ago;
more than eight years ago), and race (white v. other). Demand side factors include per capita
hospital admissions (and its square), the proportion of persons that are elderly, proportion of

persons that are black, per capita income and the unemployment rate.* The parameters aj and

B, denote county (or PMSA) and year fixed effects. A similar model is estimated for the

probability of employment: employed in nursing, employed outside of nursing, and not
employed.
One potential problem with estimating equation (1) is that the size of nursing labor force

in an area (Nj y /Pj t) may be endogenous. There may be unobserved demand variables

correlated with the size of labor force that may bias estimates. To partly address this issue, we
include controls for demand side factors.” In addition, we use an instrumental variables (IV)
procedure to address this problem. We instrument for the proportion of nurses in the working age
population using the proportion of foreign-trained nurses in the working population. The
assumption is that foreign-trained nurses represent an exogenous shift in supply (conditional on

other covariates). The IV model is:

* Preliminary analyses included a larger set of demand side variables including per capita in-patient days in short
term general hospitals, per capita in-patient days in long term general hospitals, per capita Medicare in-patient days
in short term general hospitals, per capita Medicare in-patient days in non-general long term hospitals, average
hospital size (total beds/number of hospital), and number of hospitals. Results using this larger set of variables are
very similar to those reported in the text.

> These factors may also be endogenous if wages determine costs, prices and thus demand for healthcare services.
However, insurance coverage reduces the likelihood that this will be a problem, as most people pay a small fraction
of the price of healthcare services. We view these demand side factors as stemming from underlying levels of
illness or preferences for health and health care.
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In equation (2), the proportion of nurses in the working age population in county j in year t is a

function of the proportion of foreign-trained nurses (/M ;, / P, ) in county j in year t, which is the

instrument. Equation (2) is estimated using individual level data.® Tt is the first stage used to

predict the (supply) proportion of nurses in the working age population that is used in equation

A
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(3) and denoted by (—£).
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We also estimate the direct effect of immigration on the wage of US-trained nurses using

a reduced form model, as specified in equation (4).

@ w..
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We use the symbol ~ to denote a reduced form parameter. We use the terminology of reduced
form loosely because we do not estimate a structural model. For example, equation (1) omits
some important determinants of demand for nurses that are likely to be correlated with the
supply of nurses such as the wages in other medical professions (physicians, nurses’ aides, etc.).
In this sense, equation (1) is a reduced form model too. Thus, our use of the term reduced form

in referring to equation (4) is simply intended to denote that we are measuring the effect of

% Individual level data was used to estimate equation (2) even though the proportion of nurses in the working age
population and proportion of foreign-trained nurses in the working age population vary only by county (PMSA) and
year. Thus all observations in an area have the same value of these two variables. This was done to facilitate the IV
estimation and construction of standard errors. Standard errors are obtained assuming that observations with an
area-year unit are not independent. However, we also estimated the model in an alternative two-step fashion. We
estimated equation (2) using aggregate data (excluding individual level covariates) to derive the predicted proportion
of nurses in the working age population, and estimated equation (3) using individual level data. In this case, we
constructed standard errors for equation (3) that accounted for the predicted nature of the key independent variable
(Murphy and Topel 1985; Hardin 2002; Hardin et al 2003). Results from this alternative method were very similar
to those presented in the text (see Appendix Table 2 for alternative fist stage estimates).



immigrant nurses that works through changes in the supply of nurses and the effect of that
change on wages.

One limitation of the “area approach” is that migration of domestic nurses in response to
immigration may mediate the effect of immigration. If so, there will be no, or a small, shift in
supply and the coefficient on the proportion of immigrant nurses would be close to zero. This is
not the case in our analysis. The first stage relationship between the proportion of foreign-
trained nurses and the proportion of all nurses is quite strong (conditional on other covariates).
We report these estimates below.

While our IV strategy is based on a sufficiently strong correlation between the proportion
of immigrant nurses and the proportion of all nurses, it still depends on the assumption that
immigration of foreign-trained nurses is exogenous. However, unmeasured demand side factors
may attract immigrant nurses to a specific area. This would result in upward biased (too
positive) estimates of the effect of immigrants on wages. We attempted to address this issue in
several ways. First, we used the four-year lag of the proportion of foreign-trained nurses in the
working age population as an instrument, which is motivated by evidence that immigrants tend
to prefer locations with other immigrants. The argument underlying this strategy is that
contemporaneous demand is unlikely to be correlated with past location decisions.
Unfortunately, the four-year lag of the proportion of foreign-trained nurses in the working age
population was not a strong predictor of the current proportion of foreign-trained nurses in the
working age population. Second, we used the contemporaneous share of immigrants (all, low- or
high-skilled) among workers in a county to instrument for the proportion of foreign-trained
nurses in the working age population. This approach assumes that contemporaneous demand

shocks for nursing are uncorrelated with the demand shocks for immigrants in other occupations.



Here too, we found a very weak relationship between the proportion of foreign-trained nurses
and the share of immigrants.’

In sum, we found that the current share of foreign-trained nurses in the working age
population of a county (or PMSA) is largely unrelated to the four-year lagged share of foreign-
trained nurses, or the contemporaneous share of other immigrants. This finding suggests that
demand side factors may be particularly important determinants of foreign-trained nurse
location, as it does not appear that foreign-trained nurses locate where there are a relatively large
number of foreign-trained nurses or other foreign-born persons. However, we do not find that
the inclusion of demand side variables has much effect on our estimates (reported below). It
may be the case that foreign-trained nurses are locating for idiosyncratic (not systematically
related to demand) reasons such as the institutional networks that international recruiting firms
develop or specific management preferences. Nevertheless, we recognize the potential problem

and its implications for the interpretation of our estimates.

Data
The National Sample Survey of Registered Nurses (NSSRN) is the most extensive and

comprehensive survey of registered nurses in the US. It has been conducted approximately

" We refined these two strategies by matching immigrants (lagged and contemporaneous) by country of origin. This
was not helpful. We also used variation in immigration policy that occurred over the past 20 years to improve the
first stage relationship between the lagged and current share of immigrant nurses. Between 1989 and 1994,
immigration policy toward nurses was liberal because of the creation of the special H1 A visa category solely for
nurses. Then between 1995 and 1999, with the end of the H1 A visa, immigration policy toward nurses became less
hospitable. The creation of the H1 C visa in 1999 for nurses serving underserved communities, many of which are
in urban areas, once again created a more welcoming policy for nurses. Finally, NAFTA created a special
opportunity for Canadian nurses post 1994. We allowed the effect of lagged immigrant share to differ by time
period, but this did not improve the first stage relationship.



every four years since 1977.% Each survey has information on approximately 35,000 nurses from
a universe of all licensed RNs. Information is collected by mail with telephone follow-ups over
an eight month period from March to November (except in 1984). The response rates are high:
70 to 80 percent. We use data for 1988, 1992, 1996, and 2000, as these are the years when the
proportion of foreign-training nurses fluctuated significantly across large cities. We do not use
the data for 2004, the most recent year for which the NSSRN data are available, because changes
in language of questions in 2004 relating to nurse earnings and hours worked make them
incompatible with the data for earlier years.’

An important aspect of NSSRN is that it is representative of all persons who have an
active license to practice as a registered nurse in the US, including individuals who are retired,
employed but not working as registered nurses, and not currently working. This sampling frame
is important given our interest in the effect of nurse immigration on the labor market outcomes of
all registered nurses.'” The NSSRN is designed to provide accurate estimates of the number of
nurses by state. The NSSRN is arguably the most appropriate source of data to compute the
number of nurses, and the number of foreign-trained nurses, by county (PMSA) and year.

NSSRN provides all data in general public use files and county public use files. We use

the county public use files that identify the county in which an RN lives and works. As stated,

8 The NSSRN is mandated by several federal laws: Title IX, Public Law 94-63, Nurse Training Act of 1975, Section
951; Section 806 (f) of Public Law 105-392, the Health Professions Education Partnerships Act of 1998; and Section
792 of the PHS Act.

? In the years prior to 2004 (1988, 1992, 1996 and 2000), the NSSRN provided data on the number of hours and
weeks a RN worked in all other nursing jobs (other than the principal nursing job) and the annual amount she earned
in these jobs. But the 2004 data do not include information on hours and weeks worked in the nursing occupations
other than the principal nursing occupation. We use data on annual earnings and hours worked in all nursing
occupations to compute the hourly wage of RNs. Since these data are not available in 2004, we use only the 1988,
1992, 1996, and 2000 NSSRN surveys.

' This is not the case with other nationally representative datasets such as CPS or Census that provide information
on a person’s current occupation, but do not identify all registered nurses. Since about 17 percent of registered
nurses do not work as nurses, the Census or the CPS under-estimate the actual size of the nursing work force (Health
Resources Service Administration,
http://bhpr.hrsa.gov/healthworkforce/reports/rnpopulation/preliminaryfindings.htm).
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we conduct the analysis using two different definitions of the labor market for nurses: county and
Primary Metropolitan Statistical Area (PMSA). For each definition of the labor market, we
calculate the proportion of the working age population that is RN, which is our measure of the
supply of nurses, and the proportion of the working age population that is foreign-trained nurses.
We use individual level weights provided in the NSSRN to calculate these quantities. To
improve the accuracy of estimates of the size of the nursing labor pool and the number of
immigrant nurses, we limit our study to counties with at least 75 observations in each year of the
NSSRN and PMSAs with at least 100 observations in each year. These selection criteria resulted
in 60 counties and 65 PMSAs. We compared our estimates of the number of nurses obtained
from the 2000 NSSRN to similar estimates from the 2000 Census. The correlation coefficient
between the NSSRN and Census estimates was 0.98 for the 65 PMSAs and 0.97 for the 60
counties. For the PMSA sample, the mean absolute difference between the NSSRN and Census
estimates of the number of nurses was 1801 (9% of the mean number of nurses per PMSA) with
a standard deviation of 2816 (14%); for the county sample, the mean absolute difference in the
two estimates was 1605 nurses (15% of the mean number per county) with a standard deviation
0f 2061 (19%). We note that the Census is not designed to give accurate estimates of the
number of nurses in the population of a county or PMSA. On the other hand, the NSSRN is
designed to provide accurate estimates of the number of nurses by state. In sum, the two sources
of data are broadly consistent, but given the absence of a gold standard it is difficult to assess
with certainty the accuracy of the NSSRN estimates.

NSSRN provides information on whether a registered nurse received training in the US

or in a foreign-country and when she passed the US license exam to practice as registered nurse
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in the US. These data are employed to compute the number of foreign-trained nurses, number of
US trained nurses, and the number of years since the RN received a license.

The NSSRN provides information on many individual characteristics including age,
gender, race/ethnic background, education, marital status and family size that are used as control
variables. It also provides information on whether an individual with an active RN license is
working as a nurse, in another occupation, or whether she works at all. Among those who work
in nursing it provides data on their annual salary in the principal nursing job, number of weeks
worked last year and number of usual hours worked per week in the principal nursing job. The
NSSRN also provides data on the number of hours and weeks a RN worked in all other nursing
jobs (other than the principal nursing job) and the annual amount she earned in these jobs. We
use data on annual earnings and hours worked in all nursing occupations to compute the hourly
wage of RNs. Appendix Table 1 reports the description of the outcomes of interest for the
county and PMSA samples.

Data on the county unemployment rate are taken from the Bureau of Labor Statistics and
data on the county per-capita income from the Bureau of Economic Analysis, and are merged
with the micro-level NSSRN data.'" Data on proportion of the county population over age 65,
and the proportion of the county population that is black are taken from the Bureau of Economic
Analysis. We construct these measures to correspond to the geographic unit that is relevant—
either the county or PMSA.

The Area Resource File (ARF) is used to compute a set of variables that are likely to
affect demand for RNs. These variables, all measured at the appropriate geographic level

(county or PMSA) are: per capita in-patient days in short term general hospitals, per capita in-

" Preliminary analyses also included lags and leads of these variables, but the addition of these variables made no
difference.
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patient days in long term general hospitals, per capita Medicare in-patient days in short term
general hospitals and per capita Medicare in-patient days in non-general long term hospitals,
average hospital size (total beds/number of hospital), number of hospitals, per capita hospital
admissions, per capita hospital beds, per capita long term hospital beds by MSA and year. The
ARF provide county level data for 1985, 1990, 1995, and 2000, and for all variables, except
Medicare in-patient days in non-general short term and long term hospitals, for 1996. We use a
weighted average of 1985 and 1990 to predict the ARF demand side variables for 1988 and a
weighted average of 1990 and 1995 predict ARF demand side variables for 1992. Similarly, we
use 1995 and 2000 data to compute Medicare in-patient days in non-general short term and long
term hospitals for 1996. Finally, we use the 2000 census to estimate the population of foreign-
born persons in the US by county (and PMSA) from six countries/regions: the Philippines,
Canada, the UK, India, west-indies and Nigeria. In 2000, more than 80 percent of the foreign-

trained nurses in the US were from these six/countries/regions

Results

The first results we show are estimates of the association between the proportion of
nurses in the working age population and the proportion of foreign-trained nurses in the working
age population obtained from equation (2). Table 1 presents these estimates. Appendix Table 2
presents corresponding estimates using data aggregated to the county-year (PMSA-year). The
left panel of Table 1 presents estimates obtained using the county as the definition of the labor
market and the right panel presents estimates obtained using the PMSA as the definition of the
labor market. Several models are estimated that differed by the set of control variables. Model 1

includes controls for RN’s education, age, marital status, gender, whether white, years since
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received nursing license in the US, and county/PMSA and year effects. Model 2 includes
additional controls for proportion of population that is elderly, proportion of population that is
black, per-capita income, the unemployment rate, and population growth over the past four
years, which are all measured at the county or PMSA level. Model 3 includes per-capita hospital
admissions and its square in addition to the controls in Model 3. Finally, Model 4 includes the
proportion of a county population (or PMSA) that was born in the six countries/regions that
account for a large majority of foreign-trained nurses in the US, and interactions between this
foreign-born share and hospital admissions (and its square). The specification of Model 4 is
motivated by the fact that demand side variables should play a more important role in attracting
foreign-trained nurses in places with relatively few persons of similar background (i.e.,
amenities). All models are estimated using weighted least squares regressions where the weights
are the sampling weights provided in the NSSRN.

As can be observed in Table 1, all coefficients on the proportion of foreign-trained nurses
in the working age population are positive, greater than one, and statistically significant. This
implies that an increase in foreign-trained nurses in an area significantly increases the supply of
all nurses, which is the hypothesis that underlies concerns that immigrant nurses may adversely
affect the wages of domestic nurses. The addition of demand side factors (Models 2, 3 and 4)
has minimal influence on estimates of the association between the proportion of foreign-trained
nurses in the working age population and the proportion of all nurses in the working age
population. Notably, the absence of a mediating effect is not due to the fact that the demand side
factors are not significant predictors, as estimates associated with almost all demand side factors

are statistically significant.
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One concern regarding the estimates in Table 1 is their magnitudes. Estimates imply that
every additional foreign-trained nurse increases the supply of nurses by one or more—sometimes
by 1.8 nurses. This finding does not make sense unless demand side factors are severely
confounding estimates, which does not appear to be the case. However, standard errors are
relatively large and much smaller effect sizes could not be rejected. In addition, the underlying
data are somewhat crude and this may affect the scale of the effect size.'> Overall, our reading of
the evidence in Table 1 is that an increase in the number of foreign-trained nurses in an area is
associated with a significant increase in the supply of nurses in that area, although we cannot be
definitive about the exact magnitude of that shift in supply.

We now turn to assessing the effect of this increase in supply on the wages of domestic
(US-trained) nurses. Table 2 presents estimates of the association between the percent of nurses,
or the percent of foreign-trained nurses, in the working age population and the (log) wages of
domestic nurses. Again, we conduct separate analyses depending on which definition of the
labor market is being used: county or PMSA. The left panel of Table 2 presents estimates
pertaining to the county definition and the right panel presents estimates pertaining to PMSA
definition. We estimate two models (Model 3 and Model 4) that differ depending on the control
variables included in the model. Model 4 includes additional controls for the percent of county
(PMSA) population that is from leading nurse sending countries in a county and interactions
between this variable and hospital admissions and its square (see Table 1 specifications). We
also obtain instrumental variables estimates of the association between the percent of nurses in
the working age population and log wages using the percent of foreign-trained nurses in the

population as an instrument for the percent of all nurses in the working age population. Finally,

12 We investigated whether the linear specification of the percent foreign-trained nurses may be the cause of the
relatively large estimates. Specifically, we used a quadratic specification and estimated effects with this
specification were very similar to those in Table 1.
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we conduct separate analyses using samples stratified by whether or not a nurse has a BA degree
in nursing, and whether or not a nurse works in a hospital setting. The stratification by education
is intended to assess whether foreign-trained nurses have different effects on different skill
categories of domestic nurses. The stratification by workplace setting (hospital or not) reflects
the fact that a large majority of foreign trained nurses are recruited by hospitals to work in
hospitals (68%). All estimates are obtained using weighted least squares regression where the
weights are the sampling weights provided by the NSSRN.

The top panel of Table 2 presents the estimates of the association between the percent of
nurses in the working age population, or percent of foreign-trained nurses in the working age
population, and log wages for US-trained nurses. All estimates in the top panel are not
statistically significant and, perhaps more importantly, estimates are small in magnitude. For
example, non-IV estimates from Model 4 indicate that a one percentage point increase in the
percent of nurses in the working population, which represents a two standard deviation change or
an approximately 50 percent increase in the number of nurses, is associated with 0.8 percent
decrease in wages in the county analysis and a 2.0 percent increase in wages in the PMSA
analysis. Similarly, estimates from Model 4 indicate that a one percentage point increase in the
percent of foreign-trained nurses in the working population, which represents a twenty standard
deviation change, is associated with 2.8 percent increase in wages in the county analysis and an
8.9 percent increase in wages in the PMSA analysis. These last estimates are reduced form
estimates (equation 4 above). Finally, IV estimates indicate that a one percentage point increase
in the percent of nurses in the working population is associated with 2.7 percent increase in

wages in the county analysis and a 4.8 percent increase in wages in the PMSA analysis. It is also
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worth pointing out that the IV model is just identified, so the IV are the ratio of the two reduced
form estimates that have been presented

All of these estimated wage responses discussed so far are quite small when compared to
the change in supply with which they are associated. One question that arises is whether there is
sufficient statistical power to detect effect sizes we might expect. Assume that the elasticity of
demand for nurses in a county (or PMSA) is -4.0, which is highly elastic and likely to be too
large in reality. In this case, a 50 percent increase in the supply of nurses would be associated
with a 12.5 percent decrease in wages. The standard errors of the IV estimate from the county
analysis imply that we could not detect reliably such an effect size, but the standard errors of the
IV estimate from the PMSA analysis imply that we would be able to detect reliably such an
effect. In fact, the elasticity of demand is likely to be much smaller than -4.0 and if so, the
analysis has sufficient statistical power to detect reliably relatively small effects. For example,
if the elasticity is -1.0, then a one percentage point change in the percent of nurses in the working
age population, which is an approximately 50 percent increase in the supply of nurses, would be
associated with a 50 percent decrease in the wage. Clearly, we have sufficient statistical power
to detect an effect of this size.

In the remaining panels of Table 2, we present reduced form estimates of the association
between the percent of foreign-trained nurses in the working age population in a county (PMSA)
and log wages for different samples of domestic nurses stratified by education and place of
employment.'> Almost all of these remaining estimates are not statistically significant and small

in magnitude. Consider the estimates from Model 4 pertaining to the sample of nurses who work

" We do not present IV estimates for these samples because we do not have a sufficient number of reliable
instruments. As noted above, we do not estimate a true structural model because we omit wages of other inputs that
are related to nurses (e.g., physicians). This issue is even more relevant in the analyses that stratify nurses because
the other nursing categories are clearly substitutes. Given our interest is really on the reduced form, we just present
these estimates.

17



in a hospital. A one percentage point increase in the percent of foreign-trained nurses in working
age population is associated with a 2.4 percent decrease in wages in the county analysis and a 5.0
percent increase in wages in the PMSA analysis. Both estimates are quite small given that a one
percentage point increase in the percent of foreign-trained nurses in the working population
represents a very large increase in (immigrant) nurses. Any reasonable estimate of the elasticity
of demand for nurses would imply a decrease in the wage of at least 25 percent for such an
increase in supply. In only one case do we observe an estimate that is not trivial in magnitude,
and this is in the sample of nurses with a BA. In the PMSA analysis, a one percentage point
increase in the percent of foreign-trained nurses in the population is associated with
approximately a 25 percent increase in the wages of nurses with a BA. While this association is
consistent with the notion that domestic nurses with BAs are complements with foreign-trained
nurses, the absence of any other statistically significant, or practically important, effects makes
us suspicious of this one significant estimate. For example, wages of nurses without a BA did
not fall in response to the increase in foreign-trained nurses.

An increase in immigrant nurses could also affect the hours and weeks of work through
job changes and changes in production (patient care). An analysis of wages will not detect such
changes, but any changes of this type would be reflected in annual earnings. Therefore, we
repeat the analyses underlying Table 2, but use annual earnings in nursing instead of wages.
Estimates from these analyses are reported in Table 3.

There are few statistically significant estimates in Table 3, and as in Table 2, most
estimates are small in magnitude. The exceptions are estimates obtained using the sample of
nurses currently not working in hospitals. For this group, an increase in foreign-trained nurses in

an area is positively associated with annual earnings. However, we did not observe a
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corresponding increase in wages for this group. Therefore, the large increase in earnings would
come from more hours (weeks) of work. There is no strong reason to expect such an increase.
Moreover, given the absence of other evidence consistent with these estimates, we tend to
downplay there significance.

The final analyses we conducted was to investigate whether an increase in foreign-trained
nurses was associated with a change in employment status. If immigration adversely affected
wages in nursing, then nurses may move to other professions, or out of the labor force. Indeed,
such changes may limit the adverse wage effects of immigration; domestic nurses with the best
outside (nursing) labor market opportunities could switch occupation, which would reduce any
effect of immigration on wages of nurses. Table 4 presents estimates from two multinomial logit
regression analyses. One analysis used three employment status categories: employed in nursing
(reference), employed, but not in nursing, and not employed. The other analysis used four
categories: employed in nursing, but not in a hospital (reference), employed in nursing in a
hospital, employed, but not in nursing, and not employed. We reiterate that the distinction
between hospital and non-hospital employment is motivated by the fact that most immigrant
nurses are recruited to work in hospitals.

Similar to the other analyses, estimates in Table 4 are not statistically significant and
small in magnitude. Estimates from Model 4 indicate that a one percentage point increase in the
percent of foreign-trained nurses in the working age population, which is a very large change in
the number of immigrant nurses, is associated with: a 7.4 percentage point increase in the
probability of being employed, but not in nursing in the county analysis, and a 1.5 percentage

point increase the probability of being employed, but not in nursing in the PMSA analysis.
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These are small effects. Other estimates are similarly small, and there is little evidence of

significant changes in employment status associated with an increase in immigration of nurses.

Conclusion

“It remains a fascinating question how firms in a given industry can adapt their

production technology so closely to local supplies of different types of labor without

substantial changes in relative wages. (Card 2005, p. F321)
This quote by Card (2005) is an apt conclusion for our paper. While we find substantial
evidence that immigration by foreign-trained nurses increases the supply of nurses in local labor
markets (e.g., counties), we find little (no) evidence that such increases in the supply of nurses
has any appreciable effect on wages, annual earnings or employment status of domestic nurses.
Why this is so remains a mystery to us and most other economists.

Card (2005) concludes that the explanation of this apparent paradox is that firms within
local labor markets adapt their production technologies to absorb the increase in factor supply to
leave wages unchanged. In the health care industry, there is ample possibility for such changes.
Health care providers (e.g., hospitals) can expand services that are nurse intensive (e.g., ICU,
NICU), or they can forgo adopting new technologies, or changes to the physical infrastructure,
that serve as substitutes for nurses. Whether this is health care firms are responding to is an
interesting hypothesis to explore in future research. Focusing on one industry or one occupation,
as we do here for nursing, is likely to be a productive approach for studying this problem because
of the relative ease of obtaining the institutional knowledge that would be critical to identifying

the possible changes to look for in response to an increase in immigration.
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