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Brains to the Capital: Wage Gaps and the Regional
Sorting of Skilled Migrants in South Korea

During the late 2010s, South Korea experienced a significant concentration of
highly educated workers, particularly in Seoul. This study analyzes the selection
and sorting of internal migrants in Korea during this period, applying the income
maximization framework of Grogger and Hanson (2011). Leveraging detailed
administrative data on inter-regional migration flows by education level, we
find that migration patterns are consistent with the predictions of the income
maximization model. Specifically, our results on selection indicate that migrants
are positively selected on education when the skill-specific wage differential
between the destination and origin is large. Furthermore, we find that the relative
inflow of highly educated migrants is positively associated with the absolute
wage difference between high- and low-skilled workers at the destination.
Finally, this sorting of skilled workers is especially pronounced for migration
flows toward Seoul, supporting the observed concentration of highly educated
individuals in the capital during this period.

Keywords: Internal Migration, Self-selection, Wage differentials

JEL Classification codes: J31, J61, R23
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I. Introduction

It is widely documented that agglomeration in cities is strongly associated
with local economic growth. A vast body of literature establishes that cities
with greater density grow faster, as density boosts productivity and innovation
while improving access to goods and services (e.g., Ciccone and Hall, 1996;
Glaeser and Mare, 2001; Rosenthal and Strange, 2004). However, another
crucial strand of research focuses on the clustering of highly educated workers
and its specific role in urban growth. For instance, Glaeser and Saiz (2003)
show that cities with a higher share of human capital grow more rapidly than
comparable cities with lower education levels. Similarly, Moretti (2012) argues
that innovation and creativity driven by well-educated workers are key drivers

of the increasing economic divergence between cities.

Since internal migration is a primary determinant of both population
density and the spatial concentration of skilled workers, it is crucial to analyze
the selection and sorting of migrants across cities, particularly in terms of skill
levels (Borjas, 1992). While classic studies such as Borjas (1987, 1992) and
Dahl (2002) argue that the relative wage gap (or the rate of return to skill) is
the primary driver of skill-based migration, recent literature on international
migration suggests that the absolute difference in earnings between skill levels
better explains migrant selection (Grogger and Hanson, 2011). Assuming that
a similar selection mechanism applies to internal mobility, we test whether
internal migration flows are also better explained by absolute wage differences

rather than relative wage differences.

We apply the income maximization framework proposed by Grogger and
Hanson (2011) to the context of internal migration in South Korea (hereafter,
Korea) over the period 2015-2020. Korea offers a unique setting due to
the significant concentration of its population in a single region: the Seoul
Metropolitan Area (SMA). To put this in perspective, more than 50% of the
national population resides in the SMA—a trend that has intensified in recent
years. As shown in Figure 1, the SMA experienced a net outflow until 2015;

however, this trend reversed thereafter. In parallel, Korea is characterized by
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a high frequency of internal migration. Between 2015 and 2018, the country
exhibited a notably high level of internal mobility, with an average annual
interregional migration rate of 4.8%, nearly twice the OECD average of 2.5%.
These patterns make late-2010s Korea a particularly relevant context for

examining the sorting behavior of internal migrants in advanced economies.

Figure 1. Migration flow

Net migration (in persons)
g
8 o
§
[z
L(v

-100,000
-150,000

-200,000
1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Year

=o=SMA ——Non-SMA (metro) Non-SMA (non-metro)

Notes: SMA includes LZs located in Seoul, Gyeonggi, and Incheon. Non-SMA (metro)
represents LZs in large urban metropolitan areas (excluding SMA). Non-SMA (non-metro)
represents LZs in non-metropolitan regions (in provinces).

We find that the selection and sorting patterns of internal migration in
Korea align closely with the income maximization framework. Specifically,
the absolute difference in earnings between destination and source regions is
strongly associated with the relative skill ratio of migrants, indicating positive
selection. Moreover, the relative inflow of highly educated individuals—
compared to their less-educated counterparts—is positively correlated with the
absolute skill premium (the wage gap between high- and low-skilled workers)
in destination regions, suggesting systematic sorting by skill. These findings
imply that internal migrants in Korea are positively selected on education and
tend to sort into regions with larger absolute wage differentials, even though
such skill-related earnings gaps within a country are significantly smaller than

those observed across countries.
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Analyzing internal migration allows us to investigate important
heterogeneity based on worker and regional characteristics, leveraging detailed
administrative data. We find that the income maximization framework
performs well regardless of workers’ age or gender, suggesting that internal
mobility is primarily driven by spatial wage differentials rather than
demographic characteristics. However, we also uncover significant regional
heterogeneity: the positive association between regional skill premiums and
the sorting of highly educated workers is especially pronounced in the SMA,
the largest local economy in Korea. In other words, the tendency to relocate
to higher-wage areas is amplified when the destination is the capital region.
While our analysis does not establish causality, this pattern aligns well with
the observed concentration of human capital in the SMA during our study

period.

Our findings contribute to the migration literature by examining the
selection and sorting behavior of internal migrants. Previous studies on
international migration present varying perspectives on migrant selectivity,
ranging from frameworks based on returns to skills (e.g., Borjas, 1987;
Abramitzky et al., 2012) to those emphasizing absolute income levels (e.g.,
Grogger and Hanson, 2011; Ortega and Peri, 2012). By focusing on internal
migration, where migration costs and policy barriers are arguably lower,
our findings provide empirical evidence consistent with the absolute income
hypothesis. We demonstrate that absolute wage gaps effectively explain
migration patterns, suggesting that the income maximization framework
remains robust even when earnings differentials are relatively small, as

observed within a single country.

Finally, analyzing the sorting of highly educated workers has important
implications for the literature on agglomeration economies, as local skill
composition is a key predictor of regional economic growth (Glaeser, 1994;
Glaeser et al., 1995; Simon, 1998; Black and Henderson, 1999). If internal
migrants—particularly the highly educated—sort into cities with larger
absolute skill-based wage gaps, this can exacerbate regional disparities. The

concentration of skilled workers boosts local productivity (Moretti, 2004; 2012)
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and can endogenously increase local amenities (Diamond, 2016). While a large
inflow of high-skill workers may exert downward pressure on wages through
increased supply, the accompanying rise in productivity tends to dominate,
ultimately leading to higher average wages and regional economic gains.
Consequently, inequality among workers may rise beyond what is implied by
wage differentials alone. Our findings of positive sorting into high-wage regions
align with those of Moretti (2012) and Diamond (2016), providing micro-
evidence for the mechanisms underlying the recent agglomeration of human
capital in the SMA.

The remainder of this paper is organized as follows: Section 2 introduces
the income maximization model and the estimating equations. Section 3
describes the data sources and presents summary statistics. Section 4 presents
the empirical results on the selection and sorting of internal migrants in

Korea. Section 5 concludes the paper.

II. Theory and Empirical Specification

1. Grogger and Hanson (2011) Model

To analyze the selection and sorting of internal migrants across regions
in South Korea, we apply the theoretical framework developed by Grogger
and Hanson (2011) to model migration decisions of individuals, and derive
the estimating equations. In this model, individuals choose their locations to
maximize expected utility, which depends on earnings potential and migration
costs. We classify workers into two skill groups (j), either high-education (H)

or low-education ().

Let the wage for worker i from source-LZ s in destination-LZ h is
determined by W/, = exp (W} + 6, D)) and where exp (W}) is the wage for
low-education workers and o, is the return to high-education. Next, let the
cost of migrating from s to h is approximated by C/ = f, + giD! + g4D/.
We assume that there are two components of costs: a fixed monetary cost of

moving from s to h, f,, and a component that varies by skill, gJ, (which may



Brains to the Capital: Wage Gaps and the Regional Sorting of Skilled Migrants in South Korea

be positive or negative). The cost of migration is affected by the geographic
distance between the source and the destination and by other factors that

depends on the skill levels of migrants.

The form of utility function in Grogger and Hanson (2011) is a linear-utility
model!) where the utility migrating from s to h is a linear function of the

difference between wages and migration costs:
Ul = o W Ciih) + &y (1)

where o« > 0 and &/, is an unobserved idiosyncratic term. This equation
can be viewed as a first-order approximation to some general utility function,
with the marginal utility of income given by «. One of the “destinations” is

the source region itself, for which migration costs are zero.

If individuals choose locations to maximize their utility and assuming
that ¢/, follows an i.i.d. extreme value distribution, the log odds of migrating
to destination (h) versus staying in the source (s) for skill group j will be as
follows (McFadden 1972):

[ P4} = a(Wi = W) — af, — ag (2)
B]

where Ej is the population share of skill group j in s that migrates to
h, E’is the population share of group 7 in s that remains in s. This equation
measures the scale of migration that depends on the level difference in skill-
specific wages between source and destination and migration costs (scale

equation).

Take the difference of this scale equation between high- and low-education

individuals, we can derive the selection equation as follows:

1) According to Grogger and Hanson (2011), international migration responds to absolute
rewards to skill, which is consistent with linear utility.
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(B ) — (5 ) = o[(W = WS = gf) — (W= W —gl)] @)

The first term in the dependent variable represents the log skill ratio in
terms of migrant flows (the log ratio of high-education workers relative to
the low-education workers who migrate from s to h).Q) The second term in
the dependent variable is the log skill ratio for non-migrants in source s.
Therefore, the dependent variable essentially captures the difference in skill
mix between emigrants (from s to h) and non-migrants in the source s. The
sign of this dependent variable would tell us whether migrants are positively
or negatively selected: if it is positive (negative), they are positively (negatively)
selected. Since « > 0 in our model, migrants should be positively selected if
the wage difference between the source and destination, net of skill-varying

costs, is greater for high-education workers.

Our data explains that internal migrants in Korea during the period
2015-2020 are positively selected in terms of education. In Figure 2, we plot
the log odds of having emigrated for the college-educated against that for
the non-college-educated by source region. Nearly all regions are above the
45-degree line, indicating positive selection. This is consistent with the fact
that education is a strong predictor of migration (Malamud and Wozniak,
2012). Interestingly, only one region, SMA, is located lower the 45-degree line.
It indicates that highly educated individuals are less likely migrate from SMA.
This fact suggests that the significant concentration of population in SMA
during our period of analysis is also accompanied by the strong sorting of
skilled workers in that region (SMA).

2) Grogger and Hanson (2011) uses in terms of the “stock” (rather than “flow”) of individuals
from s that choose to reside in h, because it is hard to obtain the flow data in international
migration.
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Figure 2. Selection of migrants
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Notes: This Figure plots the share of college-educated migrants against the share of college-
educated non-migrants by source regions.

This selection equation can also be transformed into sorting equation by

rearranging terms that vary only by source region to yield:

"

il pp) = o0V~ W)~ (ol — al)] + . @

where 7, = In(E"/E") — a(W" — W'). By doing so, we can easily examine
how migrants sort themselves across destinations. Specifically, this equation
suggests that migrants from a specific source s will sort themselves across
destinations based on the skill rewards offered in each destination h. If the
net rewards to skill are greater in destination h than in destination k, then
destination h should attract high-education migrants from source s compared
to destination k. In other words, destination regions with larger wage

differences related to skill should attract more educated people.
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2. Estimating Equations

From these model equations that characterize the scale, selection, and
sorting of internal migrants, we derive the following three estimating equations
which can be used to test for income maximization. The empirical version of

the scale, selection, and sorting equations are:

~j ) )

ln( A.;h) - a(mj - V[/SJ) + Xshy + I(] = H) ’ d.shyH + dsXh + Usp, (5)
As{}ll Ef H H L L

m{2t) = i) = ol = W) — (W' = WO+ day + 2, + s (6)
sh s
o H L

ln(ﬁ) = a[(Wh - I/I/hv )] + dshy + ¢Xh + Ts + ush (7)

»
>

where the terms with hats (E) are the actual numbers of migrants and
non-migrants in our internal migration data for skill level (j = H,L), d,, is
the distance between the source and destination, I(j = H) is the indicator
function representing college educated workers, and ug, is the error term. The
key hypothesis is that a > 0 as in our theoretical model. If the models are

properly specified, the three equations should yield similar estimates of «.

From the scale, selection, and sorting equations in the theoretical model,
in our empirical specifications, we also include some important regional
characteristics at the destination level (X,). Those observable characteristics
include local amenities such as educational infrastructure and housing prices,
as well as variables that are intended to control for local economic policy. We

will introduce these variables in detail in the next section.
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III. Data and Internal Migration

In this section, we introduce the source of data we use in estimating the
scale, selection, and sorting of internal migrants in South Korea. We also
present summary statistics and interesting patterns of internal migration

across regions during this period.

1. Data

The geographical unit of our analysis is 56 Living Zones (LZs) within
South Korea. This LZ, as defined by Statistics Korea, is a geographical area
that reflects the daily living and commuting patterns of residents based on
economic activity. This concept is similar to the concept of Commuting Zones
in the U.S. (Autor and Dorn, 2013). Because multiple cities are grouped into
each LZ, migration across LZs likely captures differences in labor market
conditions, such as wage differences, rather than differences in local amenities.
Our analysis analyzes the internal migration across LZs, mainly for the period
between 2015 and 2020 during which the significant sorting of population to
SMA took place. We also run the same analysis for the period between 2010

and 2015 to examine if there exist heterogeneous patterns.

Estimating the scale, selection, and sorting equations requires the bilateral
migration flows between LZs as well as the stocks of non-migrants in each LZ.
In order to obtain such flows and stocks, we rely on the Population Census
of Korea 2020. This Census data provides individual’s current location of
residence as well as the location for five years ago. Using this information,
we construct bilateral migration flows by education level between each LZs
for the individuals aged 25 to 50. The smallest geographical unit in Census
data is 229 districts so we collapse individuals into LZ-pair (source LZ) level
for the flow (the stock of non-migrants). Our reliance on five-year residential
changes captures recent domestic mobility, though we recognize that life-cycle
patterns—such as educational return migration or long-term residency—may

result in flows that differ from the origin-based framework of Grogger and
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Hanson (2011).

We relate this bilateral migration flows and the stock of non-migrants to
the wage level in each LZ. As Census data does not provide wage information,
we use the Local Area Labor Force Survey of Korea (LALF) for year of 2015.
Because the geographical unit of this LALF dataset is 162 cities, we again
collapse wage of individuals at the destination LZ-level and obtain average
hourly and monthly wages by education. Our hypothesis is whether the
selection (sorting) of migrants is positively related with the wage difference
between the source and destination (the wage gap between high- and low-

education) at the destination.

Lastly, we also exploit the data from the e-local index of Statistics Korea
and Korea Real Estate Board to obtain LZ-level characteristics. Although the
migration across LZs, which are rather large, is likely due to the differences
in labor market conditions, we include some observable amenities such as

educational facilities, wastes, traffic, and housing prices.

Table 1 describes summary statistics from our key variables (migration
and average wage), along with LZ-level characteristics. For our outcome
variables, we report the sorting of highly educated workers, the ratio of college
to non-college educated migrants, by gender and age. Across all measures, the
skill ratios are greater than zero on average, thereby suggesting that highly
educated individuals are more likely to migrate compared to less educated
individuals. Across destination LZs, there is significant variation of wage gap
between high- and low-education across LZs in 2015. For instance, the average
monthly wage gap is approximately 600 thousand won, but some LZs they
are more than 1 million won. Our interest is whether the sorting of highly
educated workers is correlated with this wage gap between high- and low-

education.
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Table 1. Summary statistics

Mean SD Min Max

Outcome variable (from source to destination)

Ratio of college to non-college educated migrants,

2015-2020 3.98 5.91 0.03 98.00

Ratio of college to non-college educated migrants,

male, 2015-2020 4.02 5.29 0.00 79.00

Ratio of college to non-college educated migrants,

female, 2015-2020 3.61 4.29 0.00 51.00

Ratio of college to non-college educated migrants,

aged 25-34, 2015-2020 5.90 8.42 0.00 159.00

Ratio of college to non-college educated migrants,
aged 35-50, 2015-2020 2.40 3.15 0.00 49.00
Variable of interest (destination-based)

Monthly wage gap between college and non-college

educated (1K KRW), 2015 611.06 16647 242.04 1,108.54

Hourly wage gap between college and non-college
educated (1K KRW), 2015

3.78 0.92 1.69 6.41

Control variables (destination-based)

Number of nursery facilities per 1,000 infants, 2015 13.86 3.65 0.00 23.83
Number of tutoring facilities per 1,000 residents, 2015 1.22 0.62 0.00 4.40
Waste per residents, 2015 1.06 0.33 0.00 1.95

Number of cultural facilities per 100,000 residents, 2015  11.49 7.04 0.00 35.37

Number of senior facilities per 1,000 seniors, 2015 12.62 6.53 0.00 31.00
Transportation culture index, 2015 73.63 13.14 0.00 84.46
Traffic accidents per 1,000 cars, 2015 9.15 2.14 0.00 13.00
Number of students per class, 2015 20.85 3.41 13.94 27.16

Average of apartment and house sale price index, 2015 98.90 4.73 87.78  110.90

Average of apartment and house rental price index, 2015 97.91 4.36 90.56  109.78
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While our analysis at the local labor market (LZ) level relieves concerns
regarding individual sorting driven by local amenities, we still control for
rich measures of amenities at the LZ level. These variables, shown in Table
1, include cultural infrastructure (nursery and cultural facilities), educational
amenities (tutoring facilities and class size), dis-amenities (waste emission and

traffic accidents), and housing prices to reflect local price levels.

We also include some controls to capture important policy shock during
our period of analysis. First, we introduce a dummy for “Innovation Cities” to
capture the impact of public sector relocation. During the study period, the
government transferred numerous public agencies from the Seoul Metropolitan
Area to these designated cities, which may have served as a positive shock
to local labor demand (e.g., Kim et al. 2024; Moon and Lee 2025). Second,
we control for the availability of high-speed train services (KTX and SRT).
Previous literature suggests that high-speed rail significantly reduces trade
and commuting costs, thereby reshaping the spatial distribution of economic

activity (e.g., Baum-Snow et al., 2017; Donaldson, 2018).

To show our preliminary results, Table 2 shows the top 10 and bottom
10 LZs according to the monthly wage gap between skills (" — W) and
the log skill ratio of migrants (In (Ej/E})) across LZs. If top and bottom 10
cities based on the two variables are similar, we can hypothesize that highly
educated individuals sort into LZs with the greater absolute wage differences
by skills. Table 2 shows that this is the case as expected. In top 10 LZs, we
constantly find relatively large LZs such as Seoul-Gyeonggi, Daejeon, and
Daegu. This already suggests the significant sorting of skilled workers in local

economies with the greater wage gap between skills.
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Table 2. Absolute wage gap and migration ranking across LZ:
Top 10 and Bottom 10

Top10 Bottom10
Destination Monthly Wage Gap Destination Monthly Wage Gap
Seoul-Gyeonggi 1108.54 Goryeong 242.04
Daejeon 940.83 Ulsan 277.87
Yeongju 907.85 Yanggu 304.83
Samdobong 851.76 Mid-South Jeonnam 388.60
Chungju 843.81 Jincheon 392.33
Pohang 838.38 Southwest Jeonnam 400.23
Daegu 808.50 Hantan River 404.55
West Gyeongnam 764.21 Gyeongsan 417.97
Yeongbuk 756.52 Southeast Gyeongnam 429.37
Chiaksan 741.82 Pyeongan 444.04
Top10 Bottom10
Destination Log fiﬁﬁ_gﬁﬁ‘g::ge to Destination Log rﬁgg_g(f)ﬁzgjge to
Sejong 1.65 Mid-South Jeonnam 0.14
Daejeon 1.17 Jincheon 0.18
Seoul-Gyeonggi 1.15 Hantan River 0.20
Andong 1.11 Goryeong 0.21
Daegu 1.10 Okcheon 0.25
Gwangju 1.07 Southeast Jeonbuk 0.27
Jeju 1.05 Northwest Jeonnam 0.29
Busan 1.00 Uiseong 0.31
Chuncheon 0.96 Boryeong 0.31

West Gyeongnam 0.92 Northeast Jeonbuk 0.34
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IV. Results

In this section, we formally examine the empirical versions of the scale,

selection, and sorting equations using the internal migration data of Korea.

1. Scale, Selection, and Sorting of Migrants

We begin by presenting the results from the scale equation. In our scale
equation, the unit of observation is the source-destination-skill group cell,
with the college educated (j=H) and the non-college educated (j=L) for each
source-destination pair. The dependent variable is the log odds of relocating
from source s to destination h for skill group j, and the wage measure is the
differences in wages between the destination and source countries, for each
skill group j. We use two different measures of the wage: monthly and hourly

wages. Standard errors are clustered by source LZ.

As the estimating equation is derived from utility function, the magnitude
of the coefficients on the wage differences between source and destination
does not have a straightforward interpretation. Thus, we focus on the signs
and significance levels of the coefficients. If the sign on the coefficients on the
wage differences is positive and statistically significant, the scale of migration
by skill level is positively associated with the skill-specific wage differences, as
expected in our theoretical model. With this caution in mind, nevertheless, we

also provide the quantitative interpretation.

Table 3 presents the results from our scale regressions. Panel A first
presents the results using all population. Column (1) uses monthly wage, while
column (2) uses hourly wage. All coefficients show the positive sign and they
are highly significant. This suggests that internal migrants strongly respond
to local labor market conditions, proxied by skill-specific average wage.
Specifically, in column (1) of Panel A, as monthly wage difference increases by

1,000 KRW, the log odds of relocating increase by 0.8 percent.
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Table 3. Scale of migrants, 2015-2020

(1) (2) (3) (4)
A. All
Monthly wage diff. 0.008%**
(same skill, dest.—source, 2015) (0.002)
Hourly wage diff. 1.373%%%
(same skill, dest.—source, 2015) (0.368)
Control variables YES YES
Observations 4,408 4,408
R-squared 0.506 0.501
B. by gender

Male Male Female Female
Monthly wage diff. 0.006%** 0.011#%*
(same skill, dest.—source, 2015) (0.001) (0.003)
Hourly wage diff. 1.037%** 1.625%*%*
(same skill, dest.—source, 2015) 0.241) (0.523)
Control variables YES YES YES YES
Observations 4,218 4,218 4,183 4,183
R-squared 0.482 0.476 0.497 0.494

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50  Aged 35-50

Monthly wage diff. 0.01 3% 0.007%**

(same skill, dest.—source, 2015) (0.002) (0.002)

Hourly wage diff. 2.613%%%* 1151 %%
(same skill, dest.—source, 2015) (0.454) (0.307)
Control variables YES YES YES YES
Observations 4,168 4,168 4,192 4,192
R-squared 0.521 0.519 0.458 0.453

Notes: The dependent variable is the log ratio of emigrants in the destination to the
population in the source for the college or non-college skill group. Explanatory variables
include the same-skill wage difference between destination and source regions, measured in
2015 using both monthly and hourly earnings. Control variables include amenity variables,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity controls include the number of nursery facilities per 1,000 infants, number
of tutoring facilities per 1,000 residents, waste per resident, number of cultural facilities per
100,000 residents, number of senior facilities per 1,000 seniors, the transportation culture
index, traffic accidents per 1,000 cars, and average class size—each measured in 2015 for the
destination. Housing price controls include the average apartment and house sale price index
and the average rental price index, measured in 2015 for the destination. The specification
additionally includes an interaction term between geographical distance and the college-
educated indicator. ***p<0.01, **p<0.05, *p<0.1.
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In Panels B and C, we explore heterogeneous responses across gender and
age groups. Regardless of gender or age, all estimates on the wage differences
between source and destination are positive and highly significant. This
confirms that local labor market conditions, proxied by wage differentials, are
strong determinants of migration flows between LZs in Korea. However, we
find that the magnitude of the response is heterogeneous across demographic
groups. Females show a higher sensitivity to wage differentials compared to
males. Similarly, across age cohorts, the coefficients are significantly larger for
the 25-34 age group, suggesting that young adults are the most responsive to

local labor market conditions.

While the estimates from the scale equation are intuitive and plausible,
they may suffer from bias due to omitted fixed costs of migration. The
scale equation assumes that fixed costs are solely a function of observable
characteristics of the source-destination pair, leaving unobservable cost
components uncontrolled. However, the selection and sorting equations
mitigate this concern by differencing out these fixed costs, as demonstrated in

equations (5) and (6).

Table 4 presents the results from the selection equation. Here, the unit of
observation is the source-destination pair. The dependent variable is defined as
the log skill ratio of migrants from source s to destination h, relative to the log
skill ratio of non-migrants (stayers) in source s. The key independent variable
is the difference in skill-specific wage premiums between the destination and

the source. Standard errors are clustered at the destination LZ level.

Panel A reports the results for the full population. The coefficients in
columns (1) and (2) are positive and highly statistically significant, consistent
with the findings from the scale regressions in Table 3. Specifically, the
estimate in column (1) indicates that a 1,000 KRW increase in the skill-
specific wage differential between college and non-college workers is associated
with a 0.2 percent increase in the degree of positive selection. These results
suggest that wage differentials between the source and destination are strong
predictors of migrant selection. In other words, as the wage gap between the
source and destination is greater for high-education workers, migrants tend to

be more positively selected in terms of education.
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Table 4. Selection of migrants, 2015-2020

1) (2) 3) “)
A. All
Monthly wage gap diff. (college— 0.002%#*
non-college, dest.—source, 2015) (0.001)
Hourly wage gap diff. (college—non- 0.330%*%**
college, dest.—source, 2015) (0.110)
Control variables YES YES
Observations 2,204 2,204
R-squared 0.109 0.108
B. by gender

Male Male Female Female
Monthly wage gap diff. (college— 0.002%*%* 0.001
non-college, dest.—source, 2015) (0.001) (0.001)
Hourly wage gap diff. (college—non- 0.274%%* -0.018
college, dest.—source, 2015) 0.111) (0.169)
Control variables YES YES YES YES
Observations 2,024 2,024 1,990 1,990
R-squared 0.100 0.098 0.118 0.118

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50  Aged 35-50

Monthly wage gap diff. (college— 0.002 0.003#%*%*

non-college, dest.—source, 2015) (0.001) (0.001)

Hourly wage gap diff. (college—non- -0.170 0.429%#%%*
college, dest.—source, 2015) (0.288) (0.103)
Control variables YES YES YES YES
Observations 1,968 1,968 2,011 2,011
R-squared 0.100 0.099 0.114 0.112

Notes: The dependent variable is the log ratio of college to non-college educated migrants
from source to destination between 2015 and 2020 minus the log ratio of college to non-college
educated migrants in the source in 2015. Explanatory variables include the difference in the
wage gap between college- and non-college-educated individuals across destination and source
regions, measured in 2015 using both monthly and hourly earnings. Control variables include
amenity indicators, housing price indices, the geographical distance between regions, dummies
for the presence of a KTX or SRT station, and dummies for the presence of an innovation city
in the destination region. Amenity variables include the number of nursery facilities per 1,000
infants, tutoring facilities per 1,000 residents, waste per resident, cultural facilities per 100,000
residents, senior facilities per 1,000 seniors, transportation culture index, traffic accidents
per 1,000 cars, and average class size—each measured in 2015 for the destination. Housing
controls include the average sale price index and average rental price index for apartments and
houses in the destination. ***p<0.01, **p<0.05, *p<0.1.
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Panels B and C present heterogeneous results by gender and age. Unlike
the results for the full population, the findings for these subgroups diverge
slightly from the scale equation results in Table 3. Specifically, regarding
gender, the estimated coefficients for males are slightly larger than those
for females, whereas the estimates for females are statistically insignificant.
Similarly, we observe distinct patterns across age groups; while the estimates
for the older cohort (aged 35-50) are positive and significant, those for the
younger group are not significant. This discrepancy with the findings in Table
3 is likely attributable to the omitted fixed costs of migration, which biased
the earlier estimates. In sum, our results suggest that male and older workers
exhibit stronger positive selection on education as the skill-specific wage gap

in the destination increases.

We also analyze the sorting of internal migrants in Table 5. In the sorting
equations, the unit of observation remains the source-destination pair, but
the dependent variable is defined as the log skill ratio of migrants moving
from source s to destination h. Similar to the selection equation, the key
independent variable is the skill-specific wage differential at the destination

LZ. Standard errors are clustered by destination LZ.

A key distinction between the sorting and selection specifications is the
inclusion of source LZ fixed effects (t,) in the sorting equation. These fixed
effects absorb any time-invariant characteristics of the source LZ. In contrast,
the selection equation accounts for source characteristics only implicitly by
subtracting the source-level non-migrant ratio from the dependent variable.
Consequently, the sorting equation yields the most reliable estimates compared
to the scale or selection equations, as it mitigates bias from omitted source-
level factors—such as population aging or local economic decline—that might

otherwise confound the results.

In Table 5, we again find significant positive effects for the full population
(Panel A), suggesting that highly educated workers strongly sort into LZs with
larger skill-specific wage differentials. Specifically, column (1) indicates that a
1,000 KRW increase in the wage gap between college and non-college workers at
the destination is associated with a 0.6 percent increase in the degree of sorting.
These findings imply that the pronounced concentration of highly educated
workers in the Seoul Metropolitan Area during 2010-2015 was driven, at least in

part, by the higher skill premium (wage gap) offered in that region.
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Table 5. Sorting of migrants, 2015-2020

1) (2) 3) “)
A. All
Monthly wage gap (college—non- 0.006%**
college, destination, 2015) (0.002)
Hourly wage gap (college—non- 1.074%%%*
college, destination, 2015) (0.282)
Control variables YES YES
Observations 2,204 2,204
R-squared 0.254 0.253
B. by gender

Male Male Female Female
Monthly wage gap (college—non- 0.004 %% 0.002
college, destination, 2015) (0.001) (0.002)
Hourly wage gap (college—non- 0.651%#%%* 0.242
college, destination, 2015) (0.196) (0.313)
Control variables YES YES YES YES
Observations 2,024 2,024 1,990 1,990
R-squared 0.234 0.234 0.242 0.242

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50 Aged 35-50

Monthly wage gap (college—non- 0.006%* 0.004#**
college, destination, 2015) (0.002) (0.001)
Hourly wage gap (college—non- 0.341 0.691#*%*
college, destination, 2015)

(0.581) (0.204)
Control variables YES YES YES YES
Observations 1,968 1,968 2,011 2,011
R-squared 0.258 0.255 0.204 0.204

Notes: The dependent variable is the log ratio of college to non-college educated migrants from
source to destination between 2015 and 2020. Explanatory variables include the wage gap
between college- and non-college-educated individuals within the destination region, measured
in 2015 using both monthly and hourly earnings. Control variables include amenity indicators,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity variables include the number of nursery facilities per 1,000 infants, tutoring
facilities per 1,000 residents, waste per resident, cultural facilities per 100,000 residents, senior
facilities per 1,000 seniors, transportation culture index, traffic accidents per 1,000 cars,
and average class size—each measured in 2015 for the destination. Housing controls include
the average sale price index and average rental price index for apartments and houses in the
destination. ***p<0.01, **p<0.05, *p<0.1.
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Panels B and C present heterogeneous results by gender and age.
Consistent with the findings in Table 4, the sorting of workers into regions
with higher wage differentials between college and non-college workers is more
pronounced for male and older workers. This gender disparity may imply that,
while both groups respond to wage incentives, female migrants are relatively
more sensitive to non-market factors, such as local amenities, compared to
their male counterparts. For instance, female workers may place a higher value

on local amenities (or dis-amenities) when making location decisions.

Since our dependent variables are specified in logarithms, source-
destination pairs with zero migration flows are automatically dropped
from the estimation. To address potential bias arising from these omitted
observations, we conduct a robustness check in Appendix Table Al by
imputing a value of one for zero-flow observations and re-estimating the
sorting regressions. We find that this imputation does not qualitatively alter
our main results, confirming the robustness of the positive sorting of skilled
workers into regions with high wage gaps. Specifically, the skill-specific wage
differential at the destination remains positively associated with the inflow
of highly educated migrants. While this does not constitute a comprehensive
analysis of zero-migration cells (e.g., via Poisson selection models), it
suggests that sample selection bias due to zero flows is not a significant

concern in our context.
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2. Results for 2010-2015

Thus far, our primary analysis has focused on the 2015-2020 period,
a time characterized by a marked concentration of skilled workers in the
Seoul Metropolitan Area (SMA), as shown in Figure 1. Consequently, there
is a concern that our findings regarding the strong selection and sorting of
skilled workers may be specific to this period. To address this, we extend
our analysis to the preceding period (2010-2015), during which the trend of
concentration toward the SMA was less pronounced or moderated. Comparing
the magnitude of estimates across these two periods allows us to examine how
the selection and sorting mechanisms of college-educated workers vary with
broader agglomeration trends. For instance, while worker mobility in 2010-
2015 may still align with the income maximization framework, we hypothesize
that the magnitude of the sorting estimates would be smaller during this

period of slower concentration.

Accordingly, we re-estimate the scale, selection, and sorting regressions for
the 2010-2015 period. Table 6 presents the results from the sorting regressions,
while the scale and selection regression results are reported in the Appendix
(Table A2 and A3). Notably, the estimated coefficients for this period are
generally smaller in magnitude than those observed for 2015-2020 (Table 5).
Specifically, the estimate in column (1) is not statistically significant, although
column (2) continues to show that skilled workers sort into LZs with larger
skill-specific wage differentials. These findings suggest that the moderated
concentration in the SMA during 2010-2015 can be partially attributed to a

weaker sorting response of skilled workers to spatial wage differentials.
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Table 6. Sorting of migrants, 2010-2015

1) (2) 3) “)
A. All
Monthly wage gap (college—non- 0.002
college, destination, 2010) (0.002)
Hourly wage gap (college—non- 0.960**
college, destination, 2010) (0.357)
Control variables YES YES
Observations 1,362 1,362
R-squared 0.240 0.245
B. by gender

Male Male Female Female
Monthly wage gap (college—non- 0.004 %% 0.001
college, destination, 2010) (0.001) (0.004)
Hourly wage gap (college—non- 1.023%#%% 0.852
college, destination, 2010) 0.197) (0.640)
Control variables YES YES YES YES
Observations 1,348 1,348 1,333 1,333
R-squared 0.211 0.219 0.177 0.180

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50  Aged 35-50

Monthly wage gap (college—non- 0.003 0.001

college, destination, 2010) (0.008) (0.002)

Hourly wage gap (college—non- -0.190 0.406
college, destination, 2010) (1.045) (0.376)
Control variables YES YES YES YES
Observations 1,241 1,241 1,211 1,211
R-squared 0.271 0.271 0.195 0.196

Notes: The dependent variable is the log ratio of college to non-college educated migrants from
source to destination between 2010 and 2015. Explanatory variables include the wage gap
between college- and non-college-educated individuals within the destination region, measured
in 2010 using both monthly and hourly earnings. Control variables include amenity indicators,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity variables include the number of nursery facilities per 1,000 infants, tutoring
facilities per 1,000 residents, waste per resident, cultural facilities per 100,000 residents, senior
facilities per 1,000 seniors, transportation culture index, traffic accidents per 1,000 cars,
and average class size—each measured in 2010 for the destination. Housing controls include
the average sale price index and average rental price index for apartments and houses in the
destination. ***p<0.01, **p<0.05, *p<0.1.
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When we conduct subsample analyses by gender and age, the attenuation
of sorting behavior becomes even more evident. For instance, while we
still observe significant sorting among male workers (Panel B), none of the
estimates in Panel C are statistically significant. These results further indicate
that the sorting mechanism for college-educated workers was relatively weaker
during this period. Overall, the analysis of the 2010-2015 period implies
that the reduced concentration in the SMA is consistent with a weaker

responsiveness of skilled workers to skill-specific wage differentials.

3. Heterogeneity

As discussed before, an interesting pattern in internal migration within
Korea is the significant sorting of skilled migrants to SMA. For instance, the
education of migrants from SMA is lower than non-migrants in SMA, unlike
other LZs (as shown in Figure 2). At the same time. There was a significant
increase in population in SMA during the period of our analysis 2015-2020.
This may indicate that the sorting of migrants into SMA is different from that
in other LZs.

To look for such heterogeneity, in Table 7, we re-run sorting regressions
for the sub-samples of LZs in SMA and non-SMA, based on the destination.
While we still find strong positive estimates of the absolute wage gap by skill
level at the destination, the estimates for LZs in SMA are significantly larger
than those for LZs in non-SMA. Specifically, for both monthly and hourly
wage gap, the estimates for SMA is approximately 50 percent larger than
those for non-SMA. At the same time, the results in non-SMA are not much
different from those in Table 5. Because these results explain that migrants
sort into LZs in SMA more strongly in response to the wage gap, there are
other factors that highly educated individuals prefer to live in SMA. This
well aligns with the fact that there has been a significant increase in highly

educated population in SMA.
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Table 7. Sorting of migrants, capital and non-capital area, 2015-2020

ey 2 3 “

Capital Capital Non-capital ~ Non-capital
Monthly wage gap, 2015 0.009%* 0.006%%*%*

(0.001) (0.002)
Hourly wage gap, 2015 1.426%* 1.082%*%*

(0.165) (0.334)

Control variables YES YES YES YES
Observations 168 168 2,036 2,036
R-squared 0.686 0.686 0.245 0.245

Notes: The dependent variable is the log ratio of college to non-college educated migrants from
source to destination between 2015 and 2020. Explanatory variables include the wage gap
between college- and non-college-educated individuals within the destination region, measured
in 2015 using both monthly and hourly earnings. Control variables include amenity indicators,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity variables include the number of nursery facilities per 1,000 infants, tutoring
facilities per 1,000 residents, waste per resident, cultural facilities per 100,000 residents, senior
facilities per 1,000 seniors, transportation culture index, traffic accidents per 1,000 cars,
and average class size—each measured in 2015 for the destination. Housing controls include
the average sale price index and average rental price index for apartments and houses in the
destination. ***p<0.01, **p<0.05, *p<0.1.

Note that we control for some observable amenities at the LZ-level
in the sorting regressions, and thus the characteristics that derive the
difference in Table 7 is not fully driven by factors such as housing prices or
cultural infrastructures. While there are many possible explanations, there
are some explanations that are consistent with the sorting into SMA. For
instance, Diamond (2016) documents that highly educated individuals prefer
to relocate to areas with higher education, because they are themselves
compositional amenities (Card, 2012). Related to that, young individuals
may prefer to large cities because of better matching in marriage market
(Gautier et al., 2010).
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All in all, our heterogeneity analysis indicates that the strong imbalance
between regions in SMA and those in non-SMA is not purely driven by the
labor market productivity. Although, the wage gap between skill is certainly
consistent with the sorting of migrants, other unobservable aspects such as
compositional amenities are also very important in explaining the unbalance

across regions in South Korea.

V. Conclusion

This paper investigates the selection and sorting patterns of internal
migrants in South Korea during the late 2010s, applying the income
maximization framework of Grogger and Hanson (2011). We find suggestive
evidence that internal migration decisions are primarily driven by absolute
skill-related wage differences across regions. Consistently, we observe that
migrants are positively selected on education, and the inflow of highly
educated workers is systematically higher in regions with larger absolute wage

differentials—particularly in the Seoul Metropolitan Area (SMA).

Importantly, our results imply that internal migration not only reinforces
regional disparities in skill composition but may also amplify economic
inequalities across space. As high-skilled individuals increasingly cluster
in high-wage regions, these areas may enjoy compounding benefits in
productivity, innovation, and amenities—while other regions risk stagnation.
Understanding these dynamics is crucial for policymakers aiming to address

regional inequality and promote balanced growth.
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Appendix
Table A1. Sorting of migrants, dealing with zeros, 2015-2020
(1) (2 3) “)
A.All
Monthly wage gap (college-non- 0.007%**
college, destination, 2015) (0.002)
Hourly wage gap (college—non- 1.272%%%
college, destination, 2015) (0.330)
Control variables YES YES
Observations 2,371 2,371
R-squared 0.199 0.199
B. by gender
Male Male Female Female
Monthly wage gap (college—non- 0.004 %% 0.003
college, destination, 2015) (0.001) (0.002)
Hourly wage gap (college—non- 0.777%%* 0.515
college, destination, 2015) (0.210) (0.338)
Control variables YES YES YES YES
Observations 2,332 2,332 2,315 2,315
R-squared 0.159 0.159 0.175 0.175
C. by age group
Aged 25-34  Aged 25-34  Aged 35-50 Aged 35-50

Monthly wage gap (college—non- 0.004 0.005%%*%*
college, destination, 2015) (0.003) (0.001)
Hourly wage gap (college—non- -0.146 0.8837#**
college, destination, 2015) (0.768) (0.254)
Control variables YES YES YES YES
Observations 2,332 2,332 2,298 2,298
R-squared 0.175 0.175 0.154 0.153

Notes: The dependent variable is the log ratio of college to non-college educated migrants from
source to destination between 2015 and 2020. Explanatory variables include the wage gap
between college- and non-college-educated individuals within the destination region, measured
in 2015 using both monthly and hourly earnings. Control variables include amenity indicators,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity variables include the number of nursery facilities per 1,000 infants, tutoring
facilities per 1,000 residents, waste per resident, cultural facilities per 100,000 residents, senior
facilities per 1,000 seniors, transportation culture index, traffic accidents per 1,000 cars,
and average class size—each measured in 2015 for the destination. Housing controls include
the average sale price index and average rental price index for apartments and houses in the
destination. ***p<0.01, **p<0.05, *p<0.1.
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Table A2. Scale of migrants, 2010-2015

1) 2 3) “)
A. All
Monthly wage diff. 0.004
(same skill, dest.—source, 2010) (0.003)
Hourly wage diff. 0.677
(same skill, dest.—source, 2010) (0.645)
Control variables YES YES
Observations 2,724 2,724
R-squared 0.599 0.599
B. by gender

Male Male Female Female
Monthly wage diff. 0.003 0.009%*
(same skill, dest.—source, 2010) (0.003) (0.004)
Hourly wage diff. 0.622 1.787%%%
(same skill, dest.—source, 2010) (0.455) 0.611)
Control variables YES YES YES YES
Observations 2,710 2,710 2,693 2,693
R-squared 0.610 0.611 0.618 0.620

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50  Aged 35-50

Monthly wage diff. 0.001 0.003

(same skill, dest.—source, 2010) (0.006) (0.002)

Hourly wage diff. -0.320 0.591
(same skill, dest.—source, 2010) (1.043) (0.397)
Control variables YES YES YES YES
Observations 2,603 2,603 2,553 2,553
R-squared 0.573 0.573 0.557 0.557

Notes: The dependent variable is the log ratio of emigrants in the destination to the
population in the source for the college or non-college skill group. Explanatory variables
include the same-skill wage difference between destination and source regions, measured in
2010 using both monthly and hourly earnings. Control variables include amenity variables,
housing price indices, the geographical distance between regions, dummies for the presence of
a KTX or SRT station, and dummies for the presence of an innovation city in the destination
region. Amenity controls include the number of nursery facilities per 1,000 infants, number
of tutoring facilities per 1,000 residents, waste per resident, number of cultural facilities per
100,000 residents, number of senior facilities per 1,000 seniors, the transportation culture
index, traffic accidents per 1,000 cars, and average class size—each measured in 2010 for the
destination. Housing price controls include the average apartment and house sale price index
and the average rental price index, measured in 2010 for the destination. The specification
additionally includes an interaction term between geographical distance and the college-
educated indicator. ¥***p<0.01, **p<0.05, *p<0.1.
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Table A3. Selection of migrants, 2010-2015

1) (2) 3) “)
A. All
Monthly wage gap diff. (college— 0.002**
non-college, dest.—source, 2010) (0.001)
Hourly wage gap diff. (college—non- 0.479%%*
college, dest.—source, 2010) (0.195)
Control variables YES YES
Observations 1,362 1,362
R-squared 0.105 0.107
B. by gender

Male Male Female Female
Monthly wage gap diff. (college— 0.003%** 0.000
non-college, dest.—source, 2010) (0.001) (0.001)
Hourly wage gap diff. (college—non- 0.659%*%* 0.501*
college, dest.—source, 2010) (0.138) (0.245)
Control variables YES YES YES YES
Observations 1,348 1,348 1,333 1,333
R-squared 0.071 0.080 0.064 0.069

C. by age group
Aged 25-34  Aged 25-34  Aged 35-50 Aged 35-50

Monthly wage gap diff. (college— 0.001 0.002%**
non-college, dest.—source, 2010) (0.002) (0.001)
Hourly wage gap diff. (college—non- -0.012 0.282%*
college, dest.—source, 2010) (0.334) (0.134)
Control variables YES YES YES YES
Observations 1,241 1,241 1,211 1,211
R-squared 0.152 0.152 0.076 0.075

Notes: The dependent variable is the log ratio of college to non-college educated migrants
from source to destination between 2010 and 2015 minus the log ratio of college to non-college
educated migrants in the source in 2010. Explanatory variables include the difference in the
wage gap between college- and non-college-educated individuals across destination and source
regions, measured in 2010 using both monthly and hourly earnings. Control variables include
amenity indicators, housing price indices, the geographical distance between regions, dummies
for the presence of a KTX or SRT station, and dummies for the presence of an innovation city
in the destination region. Amenity variables include the number of nursery facilities per 1,000
infants, tutoring facilities per 1,000 residents, waste per resident, cultural facilities per 100,000
residents, senior facilities per 1,000 seniors, transportation culture index, traffic accidents
per 1,000 cars, and average class size—each measured in 2010 for the destination. Housing
controls include the average sale price index and average rental price index for apartments and
houses in the destination. ***p<0.01, **p<0.05, *p<0.1.
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