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The shortage of physicians is a long-standing and increasingly urgent global concern. Cur-
rently, providing adequate healthcare access requires at least an additional 7 million physicians
(Haakenstad et al., 2022). A deficit of 125 thousand doctors is projected by 2034 for the United
States alone (Association of American Medical Colleges, 2024). To address this growing problem, a
first-order and feasible policy intervention is to revisit physician licensing policies. These policies,
widely implemented across the globe, aim to ensure quality and resolve asymmetric information
but fundamentally weigh a quantity-quality trade-off: While licensing may improve quality and,

therefore, improve health outcomes, it also decreases supply.!

Licensing policies are playing an increasingly relevant role in the healthcare sector due to the
increased physician migration worldwide. In the United States, the number of physicians born
and educated abroad has increased by 30 percent since 2004 and now makes up 20 percent of the
overall count (Association of American Medical Colleges, 2023).2 Still, it is estimated that only
one third of employed foreigned doctors are on track to practice medicine and that licensing plays
a critical role in explaining this fact. Despite the quantity-quality trade-off embedded in physician
licensing, little is known about how to design an optimal licensing policy and whether and how it
should adjust to changes in the fundamentals of the labor market for physicians, such as increased

physician migration.

In this paper, we first provide a simple theoretical framework to study the optimal licensing
policy and highlight the key economic fundamentals that govern the quantity-quality trade-off.
Informed by the theory, we then provide an empirical framework to evaluate the optimality of the
current licensing policy for public sector doctors in Chile with the objective of minimizing inpatient

mortality.

Chile provides an ideal setting to study physician licensing and how its design depends on labor
market fundamentals. First, the labor market fundamentals have changed significantly. The number
of test-takers for the national licensing exam increased fivefold between 2009 and 2018, largely fueled
by a fourfold increase in the number of foreign test-takers, as well as an increase in local freshly-

minted medical school graduates. In tandem with the surge in test-takers, passing rates decreased

More broadly, occupational licensing is an increasingly prevalent labor market regulation, currently covering 22
and 25 percent of all workers in European Union (Koumenta and Pagliero, 2019) and in US (Cunningham, 2019),
respectively.

2Similarly, in OECD countries, foreign-trained physicians constitute roughly 30 percent of the physician workforce,
representing an increasingly growing share (Socha-Dietrich and Dumont, 2021).



from 92 percent to 58 percent in the period. Second, the Chilean licensing exam has characteristics
and purposes similar to those applied in different countries. Passing the exam is mandatory for
working in the public sector and results in the automatic revalidation of a foreign medical degree.?
Finally, Chile has rich data on patients’ outcomes, hospital staffing, and physician’s performance

in the licensing exam.

Our theoretical framework highlights the quantity-quality trade-off embedded in optimal licens-
ing in our context. There is a production function for hospital care, where the quantity and quality
of physicians are key inputs. The government has a licensing technology that provides a noisy
signal of a physician’s quality, and grants licenses to those with a signal above a threshold. The
optimal licensing threshold equalizes the marginal quality and quantity effect on patients’ outcomes
of changing the threshold. These effects depend on the parameters of the production function and
the quantity and quality elasticities (with respect to the licensing threshold), which in turn depend
on the distribution of quality in the population of test-takers and the precision of the licensing
technology (i.e., signal-to-noise ratio). We show that, generally, higher returns to quality, lower

returns to quantity, and a lower signal-to-noise ratio decrease the optimal licensing threshold.

In the empirical application, we expand the model to multiple hospitals, allowing for signal-to-
noise ratios that depend on the physician’s region of training, and a labor matching function between
physicians and hospitals. These matching functions depend on physicians’ and hospitals’ prefer-
ences and, therefore, vary with physicians’ quality as well as their training region. Importantly,
they accommodate for potential differences in preferences for location between local graduates and
foreign-trained doctors, an important feature in light of previous work (Goodfellow et al., 2016).
To accommodate the competitive effects of changes in the labor supply, these matching functions
also depend on the inflow of physicians to the system. Leveraging our empirical model, we derive
sufficient statistics that govern the impacts of changing the optimal licensing threshold, i.e., the
quantity and quality parameters of the production function and the quantity and quality elasticity

of labor with respect to the licensing threshold.

Our data includes administrative payroll records for the universe of public sector employees in
Chile, paired with individual-level outpatient outcomes for the years 2011 to 2019. Key to our
analysis, we also observe the universe of test takers and their scores. To estimate the production
function, we leverage the increase in the labor supply of physicians brought about primarily by
immigration triggered by “shocks” in the countries of origin but also by the expansion of medical

schools in Chile. Concretely, we estimate the impact of changing the quantity and quality of

3Similar tests are the USMLE in the US, the NCE in France, and the NMLE in Japan.



physicians on hospital outcomes using a shift-share IV design (Altonji and Card, 1989; Autor et al.,
2013; Borusyak et al., 2022) that sidesteps identification issues related to the endogeneity of inputs.*
The production function estimates reveal that quantity and quality matter for inpatient mortality.
We find that a 10% increase in the number of physicians, holding quality constant, leads to a 9%
decrease in mortality, while a 10% increase in the average licensing score of physicians, holding

quantity constant, leads to an 8.3% decrease in mortality.

The quantity and quality elasticities are a function of the matching probabilities and the distri-
bution of scores in the population, which can be estimated directly from the data. The elasticities
also depend on the signal-to-noise ratio, which we estimate using repeated test-takers and a method
of moments estimator. We estimate conditional matching probabilities and find economically mean-
ingful differences in the matching probabilities of national and foreign doctors. Consistent with
earlier literature, foreign physicians are more likely to match with rural and underserved hospitals.
The signal-to-noise ratios are also heterogeneous by origin, with a higher precision for nationals

than foreigners.

Equipped with estimates of sufficient statistics derived from our model, we evaluate the net
benefits of marginally lowering the licensing threshold. Our results imply that, at the current
threshold, the marginal quality effect is higher than the marginal quantity effect. On the net,
lowering the threshold would decrease aggregate mortality at the margin. Although patients from
most hospitals benefit from the policy, the effects of changing the licensing policy are heterogeneous,

and the highest benefits accrue to smaller hospitals with higher physician scarcity at baseline.

We finish by showing that the change in labor market fundamentals recently experienced in
Chile has increased the net benefits of reducing the threshold, even if the number of test takers
and physicians practicing has increased in the absence of a reform. Increased labor supply led to
an increase in the number of marginal physicians that would be licensed under a lower threshold,
as new doctors have lower scores than the previous stock of physicians. Consequently, the quantity
and quality elasticity of lowering the threshold are higher. However, the increased quantity effect
dominates the increased quality effect. This result highlights how evolving market fundamentals

alter the optimal design of licensing policies.

Our paper contributes to several strands of the literature. We add to a longstanding debate
regarding the desirability of occupational licensing in health care (Friedman and Kuznets, 1945;
Friedman, 1962; Kleiner, 2014, 2016; Kleiner et al., 2016). Relative to this literature we provide

a framework to understand the quantity/quality trade-off embedded in licensing and empirically

4Arguably, these are less of concern in the context of public sector staffing decisions.



evaluate the stringency of licensing policies in relevant health outcomes. More broadly, our paper
adds to the research that studies occupation licensing in other settings, such as the public sector
(Kleiner and Wang, 2023); public schools Angrist and Guryan (2008); Kleiner (2011); Larsen et al.
(2020); and the aggregate effect on welfare across occupations (Kleiner and Soltas, 2023).

We also contribute to a limited literature studying whether physician quantity matters for health
outcomes. Other papers have shown a correlation between location mortality and the number of
physicians (Finkelstein et al., 2021) or focus on primary care physicians (Carrillo and Feres, 2019).
Relative to this literature we use exogenous variation to show physician quantity matters for health
outcomes in tertiary care. Our work also complements previous research on whether physician
quality matters. Other papers have studied elite medical training (Doyle et al., 2010), graduation
medical exams (Guarin et al., 2021), and value-added (Fletcher et al., 2014; Ginja et al., 2024).
To the best of our knowledge, there is no empirical evidence that licensing improves the quality
of care and that licensing scores predict health outcomes. Relatedely, we also contribute to a
scant literature in the estimation of the production functions in healthcare (Gaynor et al., 2015;
Grieco and McDevitt, 2017). Relative to this literature, we are able to make progress by exploiting

exogenous variation in inputs to estimate the returns to quantity and quality on mortality.
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