Exploring wage returns to Korean language

proficiency using semi-parametric analysis

Junghyun Baik
University of Auckland
jbaik0627 @naver.com

Abstract. This study investigates the wage returns to Korean as the official language
in South Korea’s labor market, focusing on its influence on earnings and the potential
nonlinearity in this relationship. Using nationally representative survey data from the
Korean Education and Employment Panel Survey 1 (KEEP1), Korean proficiency is

measured through reverse-coded levels of the College Scholastic Ability Test (CSAT)
Korean Subject.

Ordinary Least Squares (OLS) regression, spline functions, and semi-parametric ker-
nel regression are applied to capture both linear and nonlinear wage effects. A differ-
encing method is employed to control for confounding variables such as education and
work experience, isolating the independent impact of Korean proficiency.

The findings reveal that higher Korean proficiency levels are linked to accelerated wage
premiums, possibly reflecting the broader importance of advanced linguistic skills in
the Korean labor market. In contrast, lower proficiency levels could be associated with
wage penalties, possibly due to linguistic difficulties that limit job opportunities and
productivity. Notably, the sample comprises young adults aged 25 to 30 (with an
average age of 27.56), which suggests that the observed effects may reflect early career
dynamics where linguistic skills play a particularly pronounced role. These results
underscore the dual role of Korean proficiency as both a component of human capital
and a signaling mechanism, influencing hiring decisions and wage determination in

the labor market.
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This study contributes to the literature by providing empirical evidence on the wage
effects of official language proficiency, highlighting its nonlinear influence on earnings.
The findings suggest that higher Korean proficiency yields increasing wage premiums,
emphasizing the role of advanced language skills in professional success. Additionally,
the study underscores the importance of aligning language education policies with labor
market demands. Expanding beyond basic literacy, targeted educational and training
programs should incorporate advanced linguistic competencies to enhance both aca-
demic and workplace language proficiencies, ultimately reducing linguistic disparities

in economic opportunities.

Keywords: Korean proficiency; wage determination; nonlinear analysis; human

capital; language economics.

ANALISIS DE LA RENTABILIDAD SALARIAL DEL DOMINIO DEL IDIOMA COREANO

MEDIANTE ANALISIS SEMIPARAMETRICO

Resumen. Este estudio analiza los beneficios salariales asociados al dominio del core-
ano como lengua oficial en el mercado laboral de Corea del Sur, centrandose en su
influencia sobre los ingresos y en la posible no linealidad de esta relacion. Utilizando
datos de una encuesta nacional representativa —la Encuesta Panel de Educacion y
Empleo de Corea 1 (KEEP1)— el nivel de competencia en coreano se mide a través
de los resultados invertidos del examen de aptitud académica para la universidad

(CSAT), especificamente en la materia de lengua coreana.

Se emplean modelos de regresién por minimos cuadrados ordinarios (OLS), funciones
spline y regresion semiparamétrica con niicleo para captar tanto efectos salariales lin-
eales como no lineales. Asimismo, se utiliza un método de diferenciacion para con-
trolar variables de confusion como la educacion y la experiencia laboral, con el fin de

aislar el impacto independiente del dominio del coreano.

Los resultados revelan que niveles mds altos de competencia en coreano estdn asociados
a un aumento acelerado en las primas salariales, lo cual posiblemente refleje la relevan-
cia general de las habilidades lingiiisticas avanzadas en el mercado laboral coreano. En
cambio, los niveles bajos de competencia podrian relacionarse con penalizaciones sala-
riales, posiblemente debido a dificultades lingiiisticas que limitan las oportunidades de
empleo y la productividad. Cabe destacar que la muestra estd compuesta por jévenes
adultos de entre 25 y 30 afios (con una edad promedio de 27,56), lo que sugiere que
los efectos observados podrian reflejar dindmicas propias de las etapas iniciales de la
carrera profesional, donde las habilidades lingiiisticas tienen un peso especialmente
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destacado. Estos hallazgos subrayan el doble papel del dominio del coreano como com-
ponente del capital humano y como mecanismo de sealizacion que influye tanto en la

contratacion como en la determinacion salarial en el mercado laboral.

Este estudio aporta evidencia empirica sobre los efectos salariales del dominio de la
lengua oficial, destacando su influencia no lineal sobre los ingresos. Los resultados
sugieren que una mayor competencia en coreano genera primas salariales crecientes, lo
que enfatiza el papel de las babilidades lingiiisticas avanzadas en el éxito profesional.
Ademds, el estudio subraya la importancia de alinear las politicas educativas lingiiisti-
cas con las demandas del mercado laboral. Mds alld de la alfabetizacion bdsica, los
programas educativos y de formacién deberian incorporar competencias lingiisticas
avanzadas para mejorar tanto el desempeiio académico como el profesional, reduci-

endo asi las desigualdades lingiiisticas en el acceso a oportunidades econdmicas.

Palabras clave: Dominio del coreano; determinacién salarial; andlisis no lineal; capital

humano; economia del lenguaje.
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1. Introduction

1.1 Research background and problem statement

In Korea, public discourse on the value and role of the Korean language and
Korean language education has predominantly focused on the symbolic signif-
icance of national identity and cultural importance (e.g,, Ko and Jeong, 2013;
Lee, 2006). This tendency can also be understood in connection with the histor-
ical context of the Japanese colonial period, during which the Korean language
was systematically suppressed (see Min, 2020)." Furthermore, a similar trend is
observed in recent debates on the potential adoption of English as an official lan-
guage, where discussions have predominantly focused on reaffirming and empha-
sizing the symbolic and cultural value of Korean as a national language, rather
than addressing its functional and practical utility (e.g., Choi, 1998; Jeong, 2000).

However, beyond its symbolic significance as a national and ethnic language,
Korean is an official and working language that functions as an essential tool for
individuals’ livelihoods and economic activities in Korea. Functionally, an “offi-
cial language” is a critical asset directly tied to economic opportunities and social
integration, not only in Korea but also in most other countries. In particular,
it plays a significant role in access to public administration (Armstrong, 2017),
employment opportunities (Chiswick and Miller, 2014; Dustmann and Fabbri,
2003), and the formation of economic and social relationships (Esser, 2006;
Wei, 2016). Therefore, individuals commonly perceived as having lower official
language proficiency—such as those from low-income or low-education back-
grounds, immigrants, or multicultural families—are more likely to face struc-
tural disadvantages, including exclusion from public services, loss of job oppor-
tunities, and social isolation. To address these issues, governments worldwide,
including Korea, have institutionalized language education and support policies,
establishing relevant agencies and allocating resources to enhance literacy and
official language proficiency (e.g., Cray and Currie, 2004; Ok et al., 2016; Vanek
et al.,, 2020).?

1 Min (2020) analyzes the development of linguistic nationalism in Korea from the Enlightenment period
through Japanese colonial rule to the present, examining how Korea’s unique historical experiences have shaped
the perception of Korean identity and language policy.

2 Although the cited studies primarily focus on immigrant groups, their insights into the impact of official
language proficiency on economic and social outcomes can also apply to native populations. Even in studies
on native speakers, while some variations may arise due to differences in context and target groups, the funda-
mental structure of economic advantages and disadvantages driven by language proficiency remains broadly
consistent.
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In order to establish the legitimacy of such language and language education
policies, numerous studies have already been conducted in various countries to
empirically examine the relationship between official language proficiency and
labor market outcomes (Christl et al., 2020; Earle, 2009). One possible explana-
tion is that the empirical investigation of the relationship between language pro-
ficiency and labor market outcomes—particularly wage levels and employment
performance—not only serves as a process of providing quantitative evidence to
justify government investment, but also functions as a foundational resource for
assessing the potential socio-economic spillover effects of language proficiency
improvement, including expanded labor market participation and increased
income (Grin et al,, 2010).

Despite the implementation of various language policies to improve lit-
eracy and multiple revisions to the public education curriculum, a lack of
objective indicators and empirical research remains to assess how these pol-
icies have influenced individuals’ economic outcomes in Korea and how they
may shape future labor market performance. This gap likely stems from a
lack of prior research and foundational data needed to analyze the economic
value of Korean language proficiency in terms of individual wage levels
and employment performance. Consequently, this gap represents a notable
research limitation that warrants further investigation in both academic and
policy discussions.

Against this backdrop, this study investigates the economic value of Korean
proficiency as the official language in Korea’s labor market, with a particular
focus on its wage effects. Specifically, the study examines whether the relation-
ship follows a nonlinear pattern. To empirically test this, the analysis draws on
data from the Korean Education and Employment Panel 1 (KEEP1), a nation-
ally representative dataset capturing educational and labor market trajectories
of Korean youth. Korean proficiency is proxied using standardized proficiency
levels, which are derived from scaled scores in the Korean section of the College
Scholastic Ability Test (CSAT), a standardized exam widely used for university
admissions in Korea.

To isolate the independent effects of Korean proficiency, a differencing
method is employed, controlling for confounding variables such as education and
work experience. The robustness of the semi-parametric approach is validated
through goodness-of-fit tests. Findings are contextualized within human capi-
tal theory (Becker, 1962; Schultz, 1961) and signaling theory (Spence, 1973),
providing insights into the role of official language skills in shaping labor market

outcomes and guiding language and education policy.
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1.2 Definition of key terms: literacy, official language
proficiency, and natives

In this study, official language proficiency’ is defined as a concept encompassing
the overall language abilities required to effectively use and communicate in the
official language at the national level, including reading, writing, speaking, and
listening. In contrast, literacy refers to a narrower concept that primarily involves
the ability to read and write, as well as the comprehension and utilization of
texts. Existing studies analyzing the wage effects of literacy (e.g., Christl et al.,
2020; Earle, 2009; Garrouste, 2008) explain literacy as a subset of official lan-
guage proficiency when interpreting results. This study follows the same perspec-
tive and interprets previous studies analyzing the wage effects of literacy as part
of studies on the wage effects of official language proficiency in a broader sense.

In addition, the CSAT Korean subject level used in this study is a standard-
ized, large-scale national exam that serves as a representative assessment tool for
measuring a wide range of proficiency levels, from basic literacy to advanced text
comprehension. The CSAT Korean section applies a standardized, score-based
relative grading system, which allows it to function as a proxy for official lan-
guage proficiency with a certain degree of objectivity. However, since the CSAT
does not directly assess production-based language skills such as speaking and
writing, it is important to clarify that the concept of official language proficiency
used in this study primarily focuses on comprehension-based proficiency. Fur-
ther details on the CSAT can be found in Section 4.2.2.

Another key consideration is that the term 'natives’ (native speakers) used in
this study refers to the majority linguistic group in the target country (in this case,
Korea) who use the official language as their mother tongue and were born and
raised in that country. This distinction is important, as in multilingualism research,
the terms “native speakers” or “native language” are often used to refer to minority or
indigenous language speakers (e.g., Miori in New Zealand, Indigenous languages
in Canada), which differs in context from the definition applied in this study.

2. The context of official language curriculum and
language policy

In Korea, representative policies aimed at enhancing official language proficiency
(Korean proficiency) among natives include the public education curriculum and

literacy support programs. An overview of these two institutional frameworks is

necessary to provide the contextual background for this study.
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2.1 The revision history of the Korean language
curriculum (the development of official language
education)

Korea’s national language education policy has evolved to establish Korean as
the official language, while also expanding literacy and language utilization skills
to meet changing societal demands. The early Korean language curriculum (the
1946 syllabus and the first to third curricula) focused on basic literacy and the
establishment of the standard language. Since the 1980s, curriculum reforms
have shifted toward academically oriented education (the fourth curriculum),
function-oriented education (the fifth to seventh curricula), and an emphasis on
media and job-related literacy (since the 2000s)’.

The 2007 revised curriculum introduced the subject “Media Language,”
reflecting changes in the digital environment. The 2009 revision reorganized
the Korean language curriculum into five areas—listening and speaking, read-
ing, writing, grammar, and literature—while adopting grade-band achieve-
ment standards. The 2015 curriculum revision defined Korean language
proficiency as a tool for thinking, communication, and learning, emphasizing
core competencies such as critical and creative thinking, communication, and
information literacy.

The most recent 2022 revision of the Korean language curriculum was
restructured to strengthen “media literacy” and “job-related Korean proficiency”
in response to the evolving digital environment. Digital and media literacy were
incorporated into the core competencies of the Korean language curriculum, and
new high school elective courses such as Literature and Visual Media and Media
Communication were introduced. Additionally, to address the declining literacy
skills of lower-grade elementary students, the curriculum expanded Korean lan-
guage instruction time and subdivided reading and writing education into cat-
egories such as Foundations of Reading, Foundations of Writing, and Fundamen-
tals of Hangul and Korean Language Norms (Noh, 2023). This shift indicates a
transition beyond basic literacy education toward the development of Korean
language proficiency for broader social participation, including engagement in
the labor market, aligning to some extent with the objectives of adult literacy

support policies.

3 The detailed discussion on the revisions of the Korean language curriculum refers to Choi et al. (2023) and

Min (2016).
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2.2 Lifelong Education Act-based adult literacy support

policies

Support for adult literacy education in South Korea is based on the Lifelong
Education Act, which provides the legal and policy framework for its implemen-
tation. Article 2 of the Lifelong Education Act defines “literacy education” as an
organized educational program designed to equip individuals with the basic life
skills necessary for daily living, including literacy skills.* However, this legal defi-
nition contrasts with the broader concept of literacy promoted by UNESCO,
which includes not only fundamental literacy but also critical thinking, digital
competency, and lifelong learning skills. In South Korea, policies supporting
individuals with low levels of official language proficiency primarily focus on
ensuring minimum essential literacy for social adaptation, rather than embracing
the expanded international perspective that incorporates literacy as a means of
critical engagement and digital fluency (see Ok et al., 2016).>

Within this framework, the National Institute for Lifelong Education (NILE)
oversees adult literacy support programs in South Korea under the Ministry of

Education. The major initiatives include:

(1) conducting national literacy surveys to collect baseline data for policy

development;

(2) implementing primary- and secondary-level literacy education programs

for adults who missed formal schooling opportunities; and

(3) operating literacy education centers at the provincial and municipal levels.

However, the effectiveness of these policies is difficult to assess due to a lack
of publicly available data. The most recent official document providing insight
into these initiatives is the 2023 Adult Literacy Education Support Project Per-
formance Report, which primarily presents descriptive statistics on the number
of local governments receiving funding, the number of participating learners, and
the operation of accredited literacy programs. These statistics alone do not allow
for a comprehensive evaluation of the efliciency of resource allocation. Further-
more, the 2024 Fourth Adult Literacy Survey reported that the estimated pop-

ulation with literacy levels below the middle school level declined significantly

4 UNESCO defines literacy as more than just reading and writing skills; it encompasses the ability to unders-
tand, interpret, create, and communicate information in digital environments as a lifelong learning competency.
For the full text, see: https://www.unesco.org/en/literacy/need-know.

5 Ok et al. (2016) assessed that adult literacy education in Korea is largely perceived as an issue of basic literacy
or letter recognition.
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between 2014 and 2023. However, this decline may not necessarily indicate the
success of literacy education policies; instead, it could be attributed to the natural
decline of older, lower-educated cohorts over time and the general improvement
in educational attainment across generations.®

Meanwhile, existing research on lifelong education and literacy has focused
less on evaluating the effectiveness of current policies and more on expanding
the conceptual framework of adult literacy and exploring more practical educa-
tional directions. Ok et al. (2016) analyzed adult literacy education policies in
several countries, including the United Kingdom, Canada (Ontario), Japan, Nor-
way, Germany, and Finland, and argued that literacy policies should be aligned
with school-based literacy education while also recognizing the distinct learning
needs of adult learners. Similarly, Park et al. (2017) conducted interviews with
15 Korean-language education experts to collect opinions on the future direction
of adult literacy education, emphasizing the need to expand literacy education
to include workplace and media literacy. Additionally, Lee (2020) highlighted
the necessity of integrating digital and occupational literacy into literacy educa-
tion, arguing that in a lifelong learning society, literacy education should not be
limited to basic literacy but should also consider its application in professional
and cultural contexts. These studies share a common perspective, advocating for
a shift away from narrowly defined literacy policies focused solely on eradicating
illiteracy toward a more comprehensive lifelong education approach—one that

encompasses adult literacy as a broad and evolving concept.

2.3 Common trends and limitations of recent policy changes

The revisions in the Korean language curriculum and adult literacy support pol-
icies emphasize the need to move beyond a narrow approach centered on basic
literacy and the eradication of illiteracy. Instead, they advocate for an expanded
concept of literacy within the framework of lifelong education. The Korean
language curriculum has been restructured to strengthen media literacy and
occupational literacy, while adult literacy support policies have also been recom-
mended to shift away from focusing solely on basic literacy toward a broader

lifelong learning approach.

6 According to the results of the 4th Adult Literacy Survey published in 2023, the proportion of the population
with literacy levels equivalent to middle school education or lower has generally decreased from 2014 to 2023.
This survey categorizes adult literacy into four levels:

+ Level 1: Inability to perform basic reading, writing, and arithmetic.

+ Level 2: Basic reading, writing, and arithmetic skills are present but insufficient for practical use.

+ Level 3: Sufficient for simple daily activities but inadequate for public and economic participation.

+ Level 4 and above: Equivalent to middle school-level literacy or higher.
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However, a critical limitation of these policies is the lack of foundational data
or empirical evidence to assess their effectiveness, with research analyzing their

connection to labor market outcomes remaining scarce.

3. Related literature

This literature review section aligns with the study’s objectives and scope by first
reviewing international research on the wage effects of official language profi-
ciency (Section 3.1), and then examining language economics studies conducted
in Korea, particularly those estimating the relationship between language profi-
ciency and wages (Section 3.2). Notably, most studies in Korea have focused on
the economic returns to English as a foreign language, while empirical research

on the wage effects of Korean proficiency as the official language remains scarce.

3.1 The wage effects of official language proficiency

Language economics has extensively examined the wage premium linked to host
language proficiency among immigrants; however, research on the wage returns
to official language skills among native speakers remains underexplored outside
the literacy framework. Business studies emphasize that communication skills—
facilitated by official languages—enhance worker performance (e.g., Biryanto
et al,, 2018; Supriyati et al., 2023), enterprise outcomes (e.g., Yu and Yang, 2023),
and organizational commitment (e.g., Mikkelson et al., 2015). These findings
underscore the need to investigate the economic relationship between wages and
official language proficiency, as native speakers exhibit varying degrees of profi-
ciency which, in turn, might influence their labor market outcomes (Vigouroux
and Mufwene, 2020).”

Due to data availability and historical precedent, most empirical studies
have relied on literacy as a proxy for official language proficiency. Literacy has
increasingly been viewed as a robust indicator of human capital, complementing
or substituting traditional metrics like years of schooling. Since literacy assess-

ments in large-scale surveys such as the International Adult Literacy Survey

7 Vigouroux and Mufwene (2020) highlight the limitations of economic analyses that assume full language

proficiency based solely on native status, noting that proficiency varies among native speakers and can signifi-
cantly impact labor market outcomes. This study applies their insights to Korea, a monolingual and monoeth-
nic society, empirically examining how variations in official language proficiency affect wage outcomes. To avoid
confusion with the commonly used “native language” concept in migration studies, this study adopts the term
“official language proficiency,’ clarifying that Korean is both the native and official language for the majority of
Koreans.
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(IALS) and the Program for the International Assessment of Adult Compe-
tencies (PIAAC) are conducted in the official language of each country?, they
provide valuable insights into the wage returns of official language proficiency
(e.g., Christl et al., 2020; Earle, 2009).° Numerous studies extend the Mincer
wage equation (Mincer, 1974) by incorporating literacy alongside education
and experience."”

Empirical findings from IALS data consistently highlight the wage premium
of literacy and its interaction with national contexts. For example, McIntosh and
Vignoles (2001) estimated an 11.4-12.6% wage effect in the UK, while Green
and Riddell (2003) found that a 20-point literacy increase in Canada corresponds
to a wage premium equal to one additional year of schooling. Cross-country
analyses by Leuven et al. (2004) and Blau and Kahn (2005) further emphasized
literacy’s role in explaining wage differentials shaped by institutional and market
mechanisms.™

Building on earlier findings, PIAAC-based studies further reinforce the sig-
nificance of literacy in wage determination. Hanushek et al. (2015) identified a
17% wage premium for a one-standard-deviation increase in literacy across 23
countries, while Hampf et al. (2017) reported a 22% premium using a two-stage
least squares approach to address skill measurement endogeneity. Christl et al.
(2020) demonstrated that literacy accounts for 25-34% of the wage gap between
immigrants and natives in Austria—collectively underscoring literacy as a key
determinant of wages. The shift from IALS to PIAAC has enabled researchers
to refine literacy measures and employ more rigorous econometric techniques,
further solidifying the link between literacy and labor market outcomes.

Moving beyond large-scale literacy surveys, recent studies have expanded

their scope by incorporating alternative indicators of language proficiency, such

8 The IALS and PIAAC samples predominantly consist of native speakers, with immigrants making up a
smaller proportion, thereby enabling studies to use those surveys to capture the wage effects of natives official
language proficiency.

9 The Adult Literacy and Lifeskills (ALL, 2003-2008) survey, also led by OECD, has been less utilized in
skill-related economic studies, likely due to its limited scope and fewer participating countries compared t IALS
and PTAAC (Martin, 2018)

10 Various studies have combined scores from different literacy test domains - document literacy, prose lite-
racy, and numeracy in IALS; literacy, numeracy, and problem-solving in PIAAC - to estimate the wage effects
of skills such as literacy. High correlations between these domains, ranging from 0.7 to 0.96 (Blau and Kahn,
2005; Earle, 2009; Green and Riddell, 2003; Hampf et al., 2017; Hanushek et al., 2015), suggest that these
composite measures can serve as proxies for broader literacy skills and, by extension, official language profi-
ciency. For detailed information on the test domains and their content, refer to OECD Skills Outlook 2023.
11 Additionally, studies utilizing IALS data have consistently demonstrated the robust explanatory power of
literacy as a determinant of wages, despite variations in educational and human capital variables included in
wage equation models and the application of diverse statistical techniques (e.g., Barone and Van de Werthorst,

2011; Hanushek and Zhang, 2009; Sakellariou, 2013).
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as standardized test scores, job-specific requirements, and communication skills.
Ubalde and Alarcén (2020) linked linguistic reasoning to wage premiums using
O*NET and Census Population Survey data. Salahodjaev and Malikova (2021)
found that reading comprehension in Tajikistan yields higher returns than other
cognitive skills, using the World Bank and GIZ’s Jobs, Skills, and Migration
Survey. Glewwe et al. (2022) highlighted the wage impact of literacy and Man-
darin test scores using Gansu Survey data from China. These studies reflect the
expanding scope of language economics, driven by increasingly sophisticated

datasets and refined measures of official language proficiency.

3.2 The labour market outcomes of language proficiency in
Korea

Studies on the economic returns to language proficiency in Korea have primarily
focused on English, given its widespread use in education and its role as a key hir-
ing criterion in the labor market (see Park, 2011). Many of these studies use the
Test of English for International Communication (TOEIC, developed by Edu-
cational Testing Service [ETS]) scores as a measurement indicator, producing
mixed results depending on sample characteristics. For instance, Choi and Kim
(2009), analyzing KLIPS*? data, found no significant wage premium for TOEIC
scores. In contrast, Kim and Choi (2010) reported a 3.8% wage premium for
a 100-point TOEIC increase among college graduates. Similarly, Lee and Yang
(2011), using GOMS?" data, identified a 3% wage premium for higher TOEIC
scores, which rose to 5% after addressing endogeneity. These findings suggest
that English proficiency offers wage advantages for the highly educated, though
TOEIC's relevance to workplace skills remains debated.

Beyond wage premiums, research has also explored the broader macroeco-
nomic implications of English proficiency. For example, research on overseas
English training (Ahn, 2009; Choi, 2015; Park, 2009) and analyses linking
TOEFL scores with macroeconomic indicators such as Gross National Income
across Asian countries (Li et al., 2022) underscore its economic significance,
though such studies remain limited in scope.

In contrast, research on the wage effects of official language proficiency in
Korea has primarily relied on literacy as a proxy, largely drawing on PIAAC data.
Lee and Wie (2017) found a 7.2% wage premium for a one-standard-deviation

12 Korean Labor and Income Panel Study, established by the Korea Labor Institute (KLI).
13 Graduates Occupational Mobility Survey, conducted by the Korea Employment Information Service
(KEIS).
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increase in literacy scores, while Lee et al. (2019) reported a 7.5% premium in
the context of vocational training. These studies underscore the significance of
literacy but primarily examine it as a proxy, providing limited insights into the
direct effects of official language proficiency on labor market outcomes.
Cross-national PIAAC analyses by Hanushek et al. (2015) and Hampf
et al. (2017) further revealed wage premiums of 21% and 24%, respectively, for
a one-standard-deviation literacy increase among Korean samples. However, as
cross-national studies, they primarily focus on identifying overarching trends
across countries, offering limited insights into country-specific language demands,
wage progression, and employment stability. As a result, the direct relationship
between official language proficiency and labor market outcomes within Korea

remains an underexplored area of research.

3.3 Gaps and limitations

Existing research on language skills and wages faces several limitations. First,
many studies rely heavily on literacy as a singular metric, overlooking the multi-
dimensional nature of language proficiency. While literacy assessments primarily
capture reading and writing skills, they do not adequately account for other types
of language abilities that are essential in professional settings, such as workplace
communication and contextual language use. Notably, Deming and Kahn (2018)
found strong correlations between wages and sociolinguistic skills—including
communication, negotiation, and collaboration—while Green (2012) high-
lighted that teaching, persuading, and active listening positively affect wages.
Such findings suggest that language skills beyond literacy also play a crucial role
in economic outcomes, underscoring the need to explore various aspects of lan-
guage proficiency in labor market research.

Second, measurement and conceptual issues in literacy surveys raise con-
cerns. High correlations between literacy, numeracy, and problem-solving skills
reported in JALS and PIAAC (over 0.8; Blau and Kahn, 2005; Green and Rid-
dell, 2003; Hampf et al., 2017) suggest that these surveys primarily capture fun-
damental cognitive skills, including basic language proficiency, rather than the
full spectrum of official language skills. Consequently, when literacy is used as a
proxy for official language proficiency, existing wage effect estimates may system-
atically underestimate the actual returns to language skills, as they fail to account
for advanced linguistic competencies essential in professional and academic con-
texts. This limitation highlights the need for more comprehensive measurement
frameworks that capture a broader range of language proficiency, extending

beyond basic literacy to higher-order language abilities. Such refinements are
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crucial to ensuring that assessments of official language proficiency more accu-
rately reflect its role in labor market outcomes.

Third, regional bias is evident in existing studies. Most research relies on
OECD-led literacy surveys, focusing on OECD member states and Western
countries capable of large-scale survey implementation. This geographic lim-
itation has restricted understanding of the wage premium of language skills in
regions such as Asia, low- and middle-income countries (LMICs), and non-
OECD states. Expanding research to diverse datasets and regional surveys is
essential for capturing broader economic contexts.

Finally, methodological constraints persist in studying the relationship
between language proficiency and wages. Traditional OLS-based Mincer wage
equations assume linearity in skill accumulation, potentially oversimplifying the
complexity of language skills’ wage returns. While quantile regressions and cat-
egorized skill-level analyses address some of these issues (e.g., Churkina et al.,
2023; Di Paolo and Tansel, 2019), they still impose linear structures within seg-
ments. Nonparametric and semi-parametric approaches offer more flexibility,
allowing for nonlinearities and heterogeneous effects across different population
subgroups. Pagan and Ullah (1999) proposed nonparametric methods to relax
restrictive assumptions in econometric modeling, and subsequent studies (e.g.,
Denny and Doyle, 2010; Yatchew, 1997) have demonstrated their effectiveness in
capturing nonlinear wage dynamics. Future research should further explore these
advanced techniques to better model the intricate relationship between language

proficiency and labor market outcomes.

3.4 Theoretical framework
3.4.1 Human Capital Theory

This study adopts Human Capital Theory (Becker, 1962; Schultz, 1961) to
interpret the findings. Human Capital Theory posits that knowledge and skills
acquired through education, training, and experience enhance productivity,
thereby increasing economic opportunities and income. Building on this frame-
work, Mincer (1974) introduced the wage equation, which incorporates educa-
tion and work experience to estimate the effect of human capital on wages. This
model has been widely applied in language economics research.

The study of language proficiency as a form of human capital began in the
1980s in the United States, where host-language proficiency—such as English—
was identified as a key determinant of wage gaps between immigrants and natives,

facilitating economic integration (e.g., McManus et al., 1983; Reimers, 1983).
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Concurrently, research on the wage premium of literacy demonstrated its utility
as a substitute for traditional educational attainment in measuring human capital
(e.g., Hanushek and Zhang, 2009; Tagtan and Erdogan, 2018).

Language proficiency is thus recognized as a critical component of human
capital, enhancing productivity and labor market competitiveness. Building on
this foundation, the present study examines Korean proficiency as a form of

human capital and its impact on wages.
3.4.2 Signaling and Screening Theory

This study also applies Signaling Theory (Spence, 1973) and Screening The-
ory (Riley, 1979) as interpretive frameworks. Signaling Theory explains how job
seekers convey productivity through indicators such as education, certifications,
or work experience in the presence of information asymmetry, while Screening
Theory focuses on how employers evaluate candidates’ capabilities through test-
ing, interviews, and reference checks. Language proficiency is posited to function
both as a signal of productivity for job seekers and as a screening criterion for
employers.

Given the sample’s focus on young, early-career employees in regular posi-
tions (see Section 4.1), it is plausible that language proficiency serves as a signal
to compensate for limited work experience during the hiring process. In Korea,
hiring practices often include document screening, aptitude tests assessing cog-
nitive skills, and interviews evaluating teamwork and communication abilities
(Kwon, 2021). Language proficiency likely plays a key role in these processes,
enabling candidates with higher proficiency to secure better-paying positions.

The integration of Signaling Theory and Screening Theory provides a robust
analytical framework for examining the role of language proficiency as an indica-
tor of technical competencies and potential organizational value. This theoretical
foundation supports the analysis of the wage effects of Korean language profi-

ciency in this study.
3.5 Research questions
Building on the identified gaps and limitations in the reviewed literature and

theoretical frameworks, this study addresses the following research questions:

RQ1. Does proficiency in Korean as an official language significantly affect
wages in the labor market?

This study evaluates whether Korean proficiency, measured via College Scho-
lastic Ability Test (CSAT) scores, functions as a key human capital factor in
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wage determination, addressing gaps in prior studies that focused primarily
on literacy metrics.

RQ2. Is the relationship between Korean proficiency and wages nonlinear?
This study examines potential nonlinearities in the Korean proficiency—
wage relationship using a semi-parametric approach, challenging the linear

assumptions of previous research and offering new insights.

4. Methodology

4.1 Data - Korean Education and Employment Panel 1
(KEEP1)

This study uses data from the Korean Education and Employment Panel 1
(KEEP1), developed by the Korea Research Institute for Vocational Education
and Training (KRIVET), to analyze the impact of Korean proficiency, proxied
by CSAT Korean subject levels, on wages.

Between 2004 and 2015, KEEP1 tracked students from secondary education
into their early careers, offering valuable insights into education and labor market
policies. This study focuses on the final wave (2015, 12th wave), comprising indi-
viduals aged 26-39, ensuring sufficient labor market exposure to reduce lifecycle
bias (Hanushek et al., 2015)."

KEEP1 provides detailed data on educational background, work experience,
and wages, alongside self-reported CSAT Korean levels (graded on a 1-9 scale,
from highest to lowest proficiency), enabling a nuanced analysis of the wage
effects of Korean proficiency. The final sample includes 1,314 respondents with
complete data on key variables.

By leveraging KEEP1's nationally representative design and rich longitudinal
data, this study offers a robust foundation for assessing the wage premium of

Korean language skills in the labor market.

4.2 Measures
4.2.1 Dependent variable - log hourly net earnings

This study uses respondents’ actual hourly earnings as the dependent variable, a

standard metric in wage analyses to account for variations in working hours and

14 Hanushek et al. (2015) cautioned against potential biases when estimating skill returns among early-career
individuals, highlighting steep income growth over the life cycle (Haider and Solon, 2006) and the gradual
revelation of skills over time (Altonji and Pierret, 2001).

RIO, Ne 34, 2025



Exploring wage returns to Korean language proficiency using semi-parametric analysis

reduce potential biases (e.g., Hanushek et al., 2015; Leuven et al., 2004; Patrinos
and Sakellariou, 2011).

Hourly earnings were calculated using post-tax average monthly earnings (in
KRW) reported in KEEP1, which include fixed wages, overtime pay, and special
bonuses, reflecting actual income. Average monthly earnings were divided by 4.3
(52 weeks + 12 months) to derive weekly earnings, then divided by weekly work-
ing hours to obtain hourly earnings.

Nominal houtly earnings were adjusted to actual earnings using the annual
Consumer Price Index (CPI) from Statistics Korea (base year: 2020). The natu-
ral logarithm of the actual hourly earnings was then taken, and extreme values in

the top and bottom 1% were excluded to construct the final dependent variable.

4.2.2 Independent variable - CSAT Korean levels as a measure of official
language proficiency

This study adopts levels from the Korean subject of the CSAT as the primary
independent variable to represent respondents’ language proficiency. The CSAT,
administered annually in South Korea, is a high-stakes exam taken by approx-
imately 500,000 participants (e.g., 522,670 in the 2025 CSAT; Kim, 2024),
including high school graduates and holders of Korea’s high school equivalency
exam (often referred to as GED holders in a global context), representing indi-
viduals with nontraditional educational qualifications seeking university admis-
sion. It evaluates multiple subjects, including Korean, mathematics, English, and
foreign languages, based on the national high school curriculum.

The Korean section of the CSAT primarily assesses reading comprehension
through advanced passages from social sciences, natural sciences, and literary
texts, evaluating factual, inferential, and critical understanding. The 2005-2007
CSAT Korean section'® used in this study comprised 60 questions (90 minutes),
including six listening comprehension questions and 15 questions on “speaking,
writing, and grammar.” These questions measure language usage skills, such as
interpreting conversational contexts and revising or expanding written content.

While the test's multiple-choice format has limitations, its structured design
and extensive coverage of linguistic competencies—ranging from foundational

literacy to advanced reasoning and critical analysis—ensure a comprehensive

15 The exams used in this study consisted of 60 questions (90 minutes) from 2005 to 2007, reduced to 50
questions (80 minutes) from 2008 to 2009, and currently comprise 45 questions (80 minutes) as of 2024. Since
2005, scores have been consistently graded on a 100-point scale. Listening comprehension was discontinued
after 2013 due to concerns about its suitability for assessing language proficiency. From the 2022 CSAT,"Spea-
king and Writing” and “Language and Media” were introduced as two separate elective subjects.
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assessment of Korean proficiency. Unlike conventional international literacy sut-
veys, the CSAT does not merely measure basic reading skills but systematically
evaluates a broad spectrum of language abilities, from everyday comprehension to

complex textual interpretation required in academic and professional settings.'®

4.3 Model specification and estimation

This study employs Yatchew’s semi-parametric differencing method (Yatchew,
1997, 1998, 2003) to analyze the nonlinear relationship between Korean pro-
ficiency and wages. Building on Tobias (2003)’s findings on the nonlinear rela-
tionship between cognitive skills and income, Denny and Doyle (2010) used
Yatchew’s approach to demonstrate a sharp increase in wage premiums at
advanced literacy levels in Hungary. Similarly, this study investigates potential
nonlinear trends in the wage premium associated with Korean proficiency, cap-
turing patterns that linear regression may overlook.

The analysis is based on the Mincer wage equation (Mincer, 1974), speci-
fied in two forms: the baseline model (Equation 1) treats Korean proficiency
as an ordinal variable, controlling for experience, experience squared, years of
education, and gender. The supplementary model (Equation 1-1) introduces
categorical dummy variables for proficiency levels, using level 9 as the reference
category. This dual approach examines differential wage effects across proficiency
levels and captures potential tipping points where wage effects change, providing

insights into nonlinear dynamics that linear models might overlook.

w =0, + 0, Kproficiency + X B+ €.i=1,...,n (1)
w, =8+ 20 6Dy, + X0 +€ (1-1)

In Equation (1), w, represents the log hourly wages of the i-th individual, and
Kproficiency, denotes Korean proficiency proxied by CSAT Korean scores. X,
includes control variables such as work experience, the square of work experi-
ence, years of education, and gender, while €, represents the error term. In Equa-
tion (1-1), D, indicates a dummy variable corresponding to the k-th category
(levels 8 to 1, with level 9 as the reference category).

To explore potential nonlinearities, this study applies Yatchew’s (1997, 1998)
two-step semi-parametric differencing method. This approach is well-suited for

16 The CSAT does not explicitly test all dimensions of language proficiency, such as interpersonal commu-
nication or dialectal variation. However, it remains the most standardized and widely recognized measure of
official language proficiency in South Korea, covering reading comprehension, grammar, and language use at
an advanced level.
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identifying complex functional relationships between Korean proficiency and
wages, as it avoids imposing a specific functional form while maintaining lin-
earity for control variables. The differencing process accounts for and removes
linear relationships between control variables and log wages, isolating nonlinear
dynamics between the primary variables.

The foundational model incorporates a nonparametric function, f{Kprofi-
ciency) to capture the relationship between Korean proficiency and wages, as
specified in Equation (2):

w = X 8 + f(Kproficiency) + €. (2)

Where f(Kproficiency) is assumed to have compact support, meaning it takes
nonzero values only within a specific interval and is zero elsewhere. This assump-
tion restricts the function’s influence to a defined range. Additionally, the first
derivative of the function is constrained in magnitude, ensuring that the function
does not change abruptly and remains stable within a certain range.

The subsequent steps follow the approach outlined by Tobias (2003) and
proceed as follows: First, the unspecified function f(Kproficiency) is eliminated
to estimate the parameters of the controls, . Next, the estimated parameters are
used to isolate the nonlinear functional relationship from the model, ultimately
enabling the estimation of f{Kproficiency), the target function.

To achieve such steps, the model firstly assumes f(Kproficiency) is continuous
and smooth, ensuring that individuals with similar proficiency levels i and j have
comparable function values."” By differencing these values, Af(Kproficiency) ~ 0,
the model in Equation (2) transforms into Equation (3), isolating the parameter

estimates for the control variables:

w,—w, = (Xx,—Xj)/J) + f{Kproficiency) - f(Kproficiency) + € — €, (3)
MW W, = (Xi—Xj)ﬁ +€,- € (3-1)

Due to the similarity between f(Kproficiency,) and f(Kproficiency), differenc-
ing cancels out the nonlinear function, simplifying the equation to a linear form,

as shown in Equation (3-1). This transformation allows for estimating the linear

17 Yatchew'’s (1997) differencing method aims to eliminate nonlinearity by utilizing the similarity between
observations and can be applied to both panel and cross-sectional analyses. In panel analyses, nonlinearity is
removed by differencing variable values at two closely related time points T and T-1, based on the assumption
that these values are similar. In cross-sectional analyses, the same effect is achieved by ordering individuals by
language proficiency and differencing between adjacent individuals i, and j with similar proficiency (e.g., Denny

and Doyle, 2010; Tobias, 2003).
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parameter, using Ordinary Least Squares (OLS), which satisfies the root-n con-
sistency requirement (Robinson, 1988).'8

Differencing models may introduce inefficiencies due to data loss and
increased variability in the differenced error term, potentially inflating the vari-
ance of estimates (Robinson, 1988). These limitations can undermine the mod-
el’s accuracy, necessitating more eflicient estimation techniques than simple OLS;
therefore, the analysis employs 10th-order differencing (Denny and Doyle, 2010;
Tobias, 2003; Yatchew, 1997). Weights for the differenced control variables are
assigned following Yatchew’s guidelines (Yatchew, 2003, p. 61), enhancing esti-

mation efficiency. The process is represented in Equation (4).

A X = 0.9494X, - 0.1437X, - 0.1314X,_, - 0.1197X,
~0.1085X, , - 0.0978X, , — 0.0877X, - 0.0782X, ,
~ 0.0691X, , - 0.0606X, , - 0.0527X, 4)

Next, the linear effects of the control variables, estimated through their coef-
ficients (3 are subtracted from the dependent variable w), producing the trans-
formed dependent variable w, as shown in Equation (5). The nonlinear relation-
ship between Korean proficiency and the adjusted wage return is then examined
using kernel regression. To ensure the robustness of the estimates, bootstrapping
with 400 replications is applied to calculate standard errors and confidence inter-
vals at each data point.

w=w —X.3 (5)

Lastly, the effectiveness of the semi-parametric approach is validated by com-
paring the residual variance of the restricted model (e.g.,, OLS), which assumes a
linear relationship between Korean proficiency and wages, with that of the differ-
encing model in Equation (3-1), which evaluates the linear effects of control vari-
ables while removing nonlinearity. The parametric relationship between Korean
proficiency and wages is represented by the function h(Kproficiency), and the test
statistic V is derived following the procedures outlined in Equations (6) to (8)
(Yatchew, 1997).

1, A . A2
ko= ;Zizl (W,- —X.B—h(Kproficiency, ,6)) (6)

S =25 Aw, — AX Biff | %

18 As the sample size # increases, the estimates converge to the true value, and simultaneously, the standard
error of the estimates decreases in inverse proportion to the square root of n.
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Subsequently, using the values derived from Equations (6) and (7), the null
hypothesis

H;: f(Kproficiency) = h(Kproficiency, §) is tested, assuming the parametric
model holds true. The comparison is conducted using the test statistic derived

in Equation (8).
2 _ 2
V:,/d.nsreszsdlff (8)

Sdiff
Where n denotes the sample size, and d represents the differencing order.
Under the null hypothesis, the test statistic V' converges to a standard normal
distribution N(0, 1). A large value of V indicates rejection of the null hypothesis,
suggesting that the restricted model does not adequately fit the data and sup-
porting the validity of the semi-parametric approach.

5. Results

5.1 Descriptive statistics and variable relationships

As shown in Table 1, the mean log hourly wage is 9.349, with a standard devi-
ation of 0.312. The minimum and maximum values (8.209 and 10.131) indi-
cate that the wage data lacks extreme outliers with controlled variance. Using log
wages also mitigates distribution skewness.

The sample’s average age is 27.556 years (SD = 1.526), reflecting a popu-
lation primarily consisting of young workers and labor market entrants aged
25-30. The average work experience is 6.407 years (SD = 2.097), suggest-
ing many respondents likely entered the workforce immediately after middle
or high school, possibly indicating lower educational attainment among some
participants.

Educationally, approximately 60% of the sample hold a bachelor’s degree,
capturing the wages of entry-level college graduates. The gender distribution is
balanced (49.7% male, 50.3% female), enabling unbiased analysis across genders.

Korean CSAT scores are reverse-coded, with O representing the low-
est proficiency (Level 9) and 8 the highest (Level 1). The mean score is 3.692
(SD = 2.041), indicating most respondents fall within mid-range proficiency.
Figure 1 illustrates the distribution of Korean proficiency scores.

As shown in Figure 1, respondents are concentrated in the 5-7 level range,
accounting for approximately 50.5% of the total distribution. The highest levels, 1
and 2, represent relatively low proportions at 3.8% and 6.2%, respectively. The level

distribution resembles a bell-shaped pattern, indicative of a normal distribution.
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Table 1. Summary statistics

Variables Mean Standard Min  Max
Deviation
Wages (KRW/USD) 12,060 / 10.66 3,856 /3.41 3,673 25,109
Log hourly wage 9.349 0.312 8.209 10.131
Korean language levels (CSAT, 3.692 2.041 0 8
reverse-coded)
Gender (ref. Female) 0.497 0.500 0 1
Age 27.556 1.526 25 30
Work period (years) 6.407 2.097 1 12
Years of schooling 15.149 1.572 12 19
High school diploma 0.117 0.322 0 1
Associate degree 0.244 0.429 0 1
Bachelor’s degree 0.601 0.489 0 1
Master’s degree or higher 0.036 0.187 0 1
n 1,314

Note. Data source: KEEP1, 12th wave (2015). Wages are in Korean Won (KRW),
converted to USD for reference (1,132.49 KRW/USD, 2015; avg. 10.66 USD, SD
3.41 USD; source: Bank of Korea, ECOS). Korean language levels (CSAT) are reverse-
coded, with level 1 (8) representing the highest proficiency and level 9 (0) the lowest.
Years of schooling were assigned according to the Korean education system: 12 for high
school, 14 for associate degrees, 16 for bachelor’s, and 19 for master’s or higher.

Subsequently, Table 2 presents the results of a correlation analysis, conducted
to better understand the relationships among variables and to refine the analyt-
ical approach.

There is a significant positive correlation between log hourly wages and gen-
der (r = 0.094, p <.01), indicating that males tend to earn higher wages. Con-
versely, a significant negative correlation exists between years of service and log
houtly wages (r = —0.104, p < .01), suggesting that wages decrease as years of
service increase. Contrary to the general assumption that wages rise with expe-
rience, this result likely reflects the sample’s characteristics. Specifically, with an
average age of 27.5 years and a majority holding a bachelor’s degree or higher, the
effect of years of service may not be adequately captured. Workers with longer
tenure are likely less educated, and their lower starting wages may contribute to
the observed negative correlation.

A positive correlation exists between log hourly wages and years of educa-

tion (r = 0.231, p < .01). In contrast, years of service and years of education are
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Figure 1. Distribution of Korean language levels (CSAT)
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Note. n = 1,314. Data source: KEEP1, 12th wave (2015). Reverse-coded Korean
language levels (CSAT) range from Level 9 (0) as the lowest proficiency to Level 1 (8)
as the highest proficiency.

Table 2. Correlation matrix of key variables related to wage and Korean

language levels (CSAT)
Variables Log hourly Gg‘e(:ler I:Z'?::l Years ° f IéoSr;::II‘1
wage Female)  (years) schooling level
Log hourly wage 1
Gender (ref. Female) 0.0944*** 1
Work period (years) -0.104***  0.185*** 1
Years of schooling 0.231***  -0.088*** -0.688*** 1

Korean language levels 0.227***  .0,161*** -0.350*** 0.414*** 1
(CSAT, reverse-coded)

n 1,314

Note. Data source: KEEP1, 12th wave (2015). Korean language levels (CSAT)) are
reverse-coded, with Level 1 being the highest and Level 9 the lowest. Correlation
coeflicients represent linear associations between variables and do not imply causation.

*k%k

p <.01,**p <05, *p < .10.

Significance levels:
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strongly negatively correlated (r = —0.688, p < .01). These findings suggest that
years of education, rather than years of experience, play a more relevant role in
understanding the wage effects of the main variables in this study.

Korean proficiency, the primary variable of interest, shows a significant posi-
tive correlation with log hourly wages (r = 0.227, p < .01), indicating that higher
Korean proficiency is associated with higher wages. Additionally, Korean pro-
ficiency is negatively correlated with years of service (r = —0.350, p < .01) and
positively correlated with years of education (r = 0.414, p < .01), suggesting that
educational attainment may mediate the relationship between Korean profi-
ciency and wages.

The following section further investigates the effects of Korean proficiency on

wages through regression analysis.

5.2 The impact of Korean proficiency on wages: OLS analysis

Table 3 presents the OLS regression results analyzing the impact of CSAT
Korean proficiency levels on wages, controlling for individual characteristics such
as work period and years of education.

In Model (1), Korean proficiency is treated as a continuous variable, and the
results indicate that a one-level increase in proficiency corresponds to approxi-
mately a 2.5%'® increase in wages. This finding suggests a positive relationship
between Korean proficiency and wages.

In Model (2), Korean proficiency levels are transformed into categorical
dummy variables to analyze the wage effects of each level relative to the reference
group (Level 9). Statistically significant wage premiums start from Level 4, with
9.8% for Level 4, 12.0% for Level 3, 22.0% for Level 2, and 16.6% for Level 1.
These results suggest the potential presence of a nonlinear relationship between
Korean proficiency and wages.

Model (3) replaces years of education with educational attainment dum-
mies. The coeflicients for Korean proficiency levels remain broadly consistent
with those in Model (2). Additionally, the results indicate that associate degree
holders earn 16.5% higher wages, bachelor’s degree holders 27.2% higher, and
those with master’s degrees or higher 51.7% higher than high school graduates.
These findings highlight the significant role of educational attainment in wage

determination.

19 The percentage change in wages was derived using the exponentiation-based transformation for log-linear
models: (¢’ — 1) x 100.
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Table 3. Wage returns to Korean proficiency

Variables (1) (2) 3) 4)
Korean language 0.025*** -0.001 (-0.10)
levels (CSAT, (4.59)

reverse-coded,
ordinal)

Korean language
levels (CSAT, ref:
Level 9 (0), the

lowest)
Level 8 (1) 0.010 (0.20)  0.009 (0.17)
Level 7 (2) 0.037 (0.70)  0.038 (0.73)
Level 6 (3) 0.006 (0.12)  0.007 (0.15)
Level 5 (4) 0.031(0.63)  0.033 (0.68)
Level 4 (5) 0.094* (1.86)  0.099 (1.67)
Level 3 (6) 0.114** (2.07) 0.120 (2.18)
Level 2 (7) 0201%*  0.208 (3.51)
(3.40)
Level 1 (8) 0.154** (2.13)  0.162 (2.25)
Gender (ref. 0.080*** 0.76 *** 0.080*** 0.081***
Female) (4.02) (3.83) (3.96) (4.00)
Work period 0.019(0.85)  0.24(1.06)  0.017(0.65)  0.007 (0.29)
(years)
Work period”  -0.004 (-0.02) -0.23(-0.13)  0.031(0.15)  0.104 (0.50)
Years of schooling 0.053*** 0.056***
(5.67) (5.95)
Education (ref.
high school
diploma)
Associate degree 0.153*** 0.144** (2.09)
(3.51)
Bachelor’s degree 0.241%* 0.111* (1.71)
(4.83)
Master’s degree or 0.417*** 0.382%**
higher (6.37) (3.09)

Education x
Reverse-coded
Korean language
levels (ordinal)
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Table 3. Wage returns to Korean proficiency (Continued)

Variables (1) (2) (3) (4)
Associate degree 0.005 (0.24)
Bachelor’s degree 0.041** (2.23)
Master’s degree or 0.019 (0.66)
higher
n 1,314 1,314 1,314 1,314
R? (Adj. R?) 0.105 (0.101) 0.113(0.105) 0.115(0.105) 0.115 (0.108)

Note. Data source: KEEP1, 12th wave (2015). Dependent variable: Log hourly wage.
Coeflicients are presented with t-values in parentheses. Gender is coded as a binary
variable, with 1 indicating male and O (reference) indicating female. Work period? is the
squared term to capture non-linear effects. Interaction terms (Education x Reverse-
coded Korean Language Levels) examine how education levels interact with Korean

proficiency in determining wage returns. Significance levels: ***p < .01, **p < .05,
*
p <.10.

Model (4) introduces interaction terms between Korean proficiency and edu-
cational attainment. The findings reveal that the wage effects of Korean profi-
ciency are significant only for bachelor’s degree holders, with a one-level increase
in proficiency associated with a 4.1% wage premium, which suggests that Korean
proficiency is particularly valuable during job entry and early career stages, where
academic language skills play a crucial role in screening processes such as inter-
views, presentations, and aptitude tests. However, for individuals with master’s
degrees or higher, advanced literacy and comprehension are already expected as a
baseline competency, limiting the wage impact of additional language proficiency
due to its lower scarcity value. Likewise, for individuals with lower educational
attainment, job-specific skills may outweigh the importance of high-level lan-
guage proficiency in their labor market outcomes.”

Consistently across all models, males earn approximately 8% higher wages
than females. Years of service does not exhibit a statistically significant effect on
wages in any model, likely reflecting the younger age distribution of the sample,

as noted in the correlation analysis.

20 Additional interaction terms, such as Korean proficiency x work experience, were tested but did not yield
significant results. The primary reason for excluding these variables is the limited sample size, necessitating
a parsimonious model specification. Moreover, the sample is restricted to individuals aged 25-30, a cohort
with relatively short work experience. Given this narrow age range, strong interaction effects between Korean
proficiency and experience were not anticipated, and empirical tests confirmed the absence of notable patterns.
Thus, the model prioritizes education level as the most relevant interaction variable to capture meaningful
economic differences.
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In summary, the OLS results suggest (1) a potential nonlinear relationship
between Korean proficiency and wages and (2) meaningful interactions between
Korean proficiency and educational attainment. Based on these findings, the sub-
sequent analysis adopts a semi-parametric approach to account for the influence
of educational factors and control variables, offering a more flexible examination

of the nonlinear relationship between Korean proficiency and wages.

5.3 Semi-parametric approach: Kernel regression results

Kernel regression analysis examined the nonlinear relationship between Korean
proficiency levels and wages. Korean proficiency was treated as a continuous vari-
able, and the dependent variable was the adjusted wage, derived by accounting for
control variables through weighted differencing. This method minimized data
distortion and ensured robust estimation. The results of the kernel regression
are presented in Table 4.

Table 4. Estimated conditional mean and marginal effects from

semi-parametric Kernel regression (post-differencing)

Metrics Estimate Std.Error 95% Cllower 95% CI upper
Estimated conditional mean 8.450*** 0.008 8.430 8.462

of adjusted log wages (1037.7)

Marginal effect of Korean 0.028***  0.004 0.019 0.037
language levels (CSAT, (6.18)

reverse-coded)

n 1,304

R? 0.0447

Note. Data source: KEEP1, 12th wave (2015). The results are derived from a local-linear
regression analysis using an Epanechnikov kernel. Bandwidth was selected through
cross-validation, resulting in a bandwidth of 1.9287 for effect estimation and 1.1637

for mean estimation. The bwreplace option in Stata 17 was employed, recalculating the
bandwidth in each of the 400 bootstrap replications. To ensure smooth kernel estimates
and mitigate issues arising from tied values in ordinal variables, minor random noise was
added to the primary variables: Korean language levels (CSAT, reverse-coded), years

of schooling, and work period were adjusted using uniformly distributed noise (e.g.,
runiform x 0.0001 in Stata 17). This adjustment ensures computational stability during
kernel regression. The 10*-order differencing process reduced the sample size from
1,314 to 1,304 observations. Bootstrap standard errors and z-values (in parentheses)
were calculated using 400 replications. Effect estimates represent the average of
derivatives, indicating the marginal impact of Korean language levels on wages. All
reported coeflicients are presented with their corresponding z-values.
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The marginal effect of Korean language proficiency on adjusted log wages is
estimated at approximately 0.028, indicating that a one-level increase in profi-
ciency corresponds to an average increase of 0.028 in adjusted log wages. This
effect is statistically significant at the 1% level, with a 95% confidence interval of
(0.019, 0.037], reflecting the estimate’s high reliability. Although the nonpara-
metric kernel regression model does not assume a direct linear relationship, the
positive impact of Korean proficiency on wages is evident.

The predicted mean of adjusted log wages from the kernel regression model
is 8.450, representing the wage level after accounting for control variables. This
value is statistically significant at the 1% level, with a 95% confidence interval of
(8.430, 8.462], confirming its robustness. Adjusted values differ from observed
values due to the removal of control variable effects during the differencing
process.

The low R?* value of approximately 0.044 reflects the reduced variance in
the dependent variable after accounting for control variables. This limitation is
inherent to the differencing process, which minimizes variation for the model to
explain. Despite this, the analysis focuses on estimating the direct relationship

between Korean proficiency and wages.

5.4 Visualization

To enhance the interpretability of the findings, this section presents visualiza-
tions examining the relationship between Korean language levels and wages.
These include pre- and post-differencing distribution comparisons, predicted
trends from kernel regression, and estimated wage effects derived from ker-
nel-smoothed and OLS models.

Figure 2 compares the relationship between Korean proficiency levels and
wages before and after the differencing process. The graphs highlight how the
differencing process adjusts the data, isolating the effects of Korean proficiency
on wages while accounting for control variables.

Subfigure (a) reflects the influence of these control variables on wages, while
Subfigure (b) isolates the adjusted relationship between log wages and Korean
levels by removing these effects, offering a clearer view of their independent asso-
ciation. Both graphs allow for an intuitive comparison of the relationship before
and after the differencing process.

Differencing reduced adjusted log wages by approximately 10%, likely due
to the removal of control variables’ contributions (as seen in the y-axis range,
where the starting point of the nonlinear graph decreased from approximately

9.25 before differencing to 8.38 after differencing). However, the overall trends
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Figure 2. Log wages and Korean language levels (CSAT):
unadjusted and adjusted trends
(a) Unadjusted Log Wages

Log Wages
9[4

T T T T T
level 9 level 7 level 5 level 3 level 1

Korean Language Levels (CSAT)

95% CI Smoothed Trend (Local Polynomial)

(b) Adjusted Log Wages (After Differencing)

Adjusted Log Wages
8.5 8.6
1

8.4

8.3

T T T
level 9 level 7 level 5

Korean Language Levels (CSAT)

T T
level 3 level 1

Smoothed Trend (Local Polynomial) |

| 95% CI

Note.n = 1,304. Subfigure (a) shows the relationship between Korean language levels and
unadjusted log wages (w), while Subfigure (b) presents adjusted log wages ()* obtained
through a differencing process. Smoothed trends were estimated using a second-degree
local polynomial regression with an Epanechnikov kernel, with bandwidth selected via
cross-validation. Shaded areas represent 95 percent confidence intervals.

21 See Equation (5) for the explanation of w and .

RIO, N° 34,2025 55



Junghyun Baik

56

in both graphs remain similar, suggesting that control variables have relatively
minor confounding effects on the relationship between Korean levels and wages.
Given the limitations of the control variables used, caution is needed when
interpreting these results as solely reflecting the independent effect of Korean
proficiency.

Both graphs show a nonlinear relationship where wage growth accelerates as
Korean levels improve. In higher proficiency levels (Levels 1-3), wage increases
are more pronounced, while in lower proficiency levels (Levels 7-9), wages
tend to plateau or remain low. These patterns suggest that individuals with high
Korean proficiency may benefit from a wage premium, while those with lower
proficiency face relative disadvantages.”

The following Figure 3 compares the trends predicted by the kernel regres-
sion model with those derived from OLS regression, highlighting both nonlinear
and linear associations between Korean levels and wages. This comparison pro-
vides further insights into the strengths of kernel regression in capturing nonlin-
ear relationships.

Figure 3 visually illustrates the nonlinear pattern between Korean CSAT
levels and wages. The nonparametric kernel regression results (solid line) show
an accelerating increase in log wages as Korean levels improve, particularly high-
lighting pronounced wage premiums among individuals with higher language
proficiency (Levels 1-3).

In contrast, the linear OLS regression results (dashed line) simplify the rela-
tionship, assuming linearity between Korean levels and wages. This leads to
slight overestimation of wages in mid-range levels (approximately Levels 6 to 4)
and underestimation in both lower (Levels 9 to 7) and higher levels (Levels 4
to 1). These results suggest that linear OLS regression may not adequately cap-
ture the complex nonlinear dynamics between Korean proficiency and wages.”

Figure 4 further compares the nonlinear and linear marginal effects of Korean
levels on log wages, offering detailed insights into how wage effects evolve across
specific proficiency levels. This allows for a clearer understanding of the incre-

mental wage impacts and nuanced trends in wage changes by level.

22 'The shaded areas representing 95% confidence intervals demonstrate the reliability of the estimates, with
narrow intervals across most levels. However, the confidence intervals widen at the extreme ends (Levels 1 and
9) due to fewer observations, reﬂecting the limitations of smaller sample sizes in these ranges.

23 The confidence intervals (Cls) for the kernel regression (shaded area) are relatively narrow, indicating high
predictive reliability. This reflects the kernel regression’s ability to minimize local variance by optimizing band-
width and focusing on localized data. In mid-range levels (e.g., Levels 5-6), where observations are more con-
centrated, the Cls are particularly narrow. On the other hand, the CIs for the OLS regression (dashed lines) are
wider across all levels, with significant differences in mid-range and lower-level segments. This may result from
OLS regression treating all observations equally, failing to account for local density variations.
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Figure 3. Predicted nonlinear and linear trends of CSAT

(Korean) levels on wages

8.6
1

8.5

Adjusted Log Wages
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T T T T T
level 9 level 7 level 5 level 3 level 1

Korean Language Levels (CSAT)

95% CI — Nonlinear (Kernel)
95% CI —— —— — Linear (OLS)

Note. n = 1,304. The y-axis represents adjusted log wages after partially removing the
effects of control variables through a differencing process. The solid line illustrates the
nonlinear trend, estimated using a second-degree local polynomial regression with

an Epanechnikov kernel, with bandwidth selected via cross-validation. The dashed
line represents the linear trend estimated through OLS regression. The comparison
highlights the nonlinear flexibility of the semi-parametric approach, showing lower
returns at lower Korean CSAT levels and sharp premiums at higher levels.

Figure 4 illustrates the marginal effects of CSAT Korean levels on log wages,
highlighting a nonlinear relationship estimated by kernel regression (solid blue
line). The marginal effects fluctuate with increasing Korean proficiency, with
kernel regression and OLS estimates (dashed green line) converging at Level 5,
indicating minimal differences between the two methods at this level.

However, significant discrepancies are observed at both higher (Levels 1-3)
and lower (Levels 7-9) Korean proficiency levels. At higher levels, kernel regres-
sion estimates exceed OLSs, suggesting that advanced Korean proficiency may
lead to substantial wage premiums in the labor market. Conversely, lower-level
kernel regression estimates fall below OLS, indicating that the wage increases

associated with limited Korean proficiency are smaller than OLS predicts.
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Figure 4. Estimated wage effects of CSAT (Korean) levels: Kernel-
smoothed and OLS estimates

Estimated Wage Effects of CSAT Levels

T T T T T
level 9 level 7 level 5 level 3 level 1

Korean Language Levels (CSAT)

95% CI — Kernel-Smoothed Estimates

————— OLS Coefficient (Fixed)

Note. n = 1,304. The y-axis represents the estimated marginal wage effects of Korean
language levels (CSAT), defined as the change in log hourly wages for a one-level
increase in proficiency. The solid line illustrates kernel-smoothed estimates, capturing
nonlinear trends, while the dashed line represents fixed OLS estimates assuming a
constant relationship.**

These findings align with wage distributions observed in Figures 1 through 3.
The lower-than-average wage effects at lower Korean levels and higher-than-
average effects at higher levels underscore the consistency between observed wage
patterns and marginal effect variations, which may suggest that limited Korean
proficiency may impose a wage penalty; higher proficiency is associated with rel-
atively significant wage premiums. Caution is needed in interpreting these fig-
ures, as this analysis minimizes the inclusion of control variables to focus on
identifying overall trends.

The following section evaluates the validity of the semi-parametric approach

relative to the restricted parametric model using Equations (6) - (8).

24 Shaded areas show 95 percent confidence intervals for kernel-smoothed estimates only, reflecting their varia-
bility and precision. The absence of CI for OLS estimates ensures visual clarity, as the fixed linear assumption
does not account for localized variability. The narrow CI of the kernel-smoothed estimates, derived from a

robust bootstrapping process (400 repetitions), highlights the high confidence in the predicted values.
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5.5 Validation through diagnostic statistics

Spline regression was applied as the linear model for calculating the test statistics
in Equations (6) to (8) (Denny and Doyle, 2010). Table 5 presents the results
of the restricted cubic spline regression, examining the nonlinear relationship
between Korean proficiency and log wages.

Spline 2 and Spline 3 have significant positive coeflicients of 0.034 and 0.044,
respectively (p < .05), suggesting that mid-to-high levels of Korean proficiency
positively contribute to wage increases. In contrast, Spline 1 is not statistically
significant, indicating that the wage effects of Korean proficiency are negligible at
lower proficiency levels.” These findings highlight the nonlinear pattern in the
relationship between Korean proficiency and wages, which cannot be adequately
captured by simple OLS models.

This nonlinear relationship is further supported by the test statistic V (Equa-
tion 8), which compares the goodness-of-fit between the spline regression the
differencing model (Equation, 3-1) following (Yatchew, 1997). The unusually
large value of 19,884.853 suggests that the semi-parametric approach captures

Table 5. Estimated wage returns to Korean language levels

using spline functions

Variables Estimate Std. Error  95% CI lower  95% CI upper
Korean level: spline 1 -0.007 0.018 -0.043 0.027
Korean level: spline 2 0.034** 0.013 0.007 0.061
Korean level: spline 3 0.044** 0.019 0.006 0.082
Gender (ref. Female) 0.075%** 0.020 0.035 0.115
Years of schooling 0.056*** 0.009 0.037 0.074
Work period (years) 0.021 0.023 -0.024 0.066
Work period? -0.000 0.001 -0.003 0.003

n 1,304

R? (Adj. R?) 0.107(0.102)

Note. Data source: KEEP1, 12th wave (2015). Dependent variable: Log hourly wage.
The regression model was estimated with sampling weights and robust standard errors
to ensure consistency. Significance levels: ***p < .01, **p < .05, *p < .10.

25 Gender and years of schooling consistently exhibit significant positive effects, with education, in particular,
acting as a major determinant of wage increases. On the other hand, years of service and its squared term are
not statistically significant, indicating that work experience has a limited impact on wages within this sample.
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the nonlinear characteristics of the data more effectively than the linear model;
however, this exceptionally large value may also reflect issues in the computa-
tional process or model specification, necessitating cautious interpretation. The
inflated V may result from the large sample size (n=1,304), which amplifies the
term~d-n.

Additionally, significant disparities between the residual variance s2. and the
differenced variance sy, or the introduction of noise during the transformation
of ordinal variables into continuous ones - a key limitation of this study - may
have contributed to this result.

Comparing the goodness-of-fit based on the Sum of Squared Residu-
als (SSR) reveals that the semi-parametric kernel regression achieves an SSR
approximately 3.83% smaller than the linear OLS model, indicating a slightly
better explanatory power. Although the improvement is modest, both the spline
function and kernel regression consistently confirm nonlinear wage effects.
Despite being based on OLS, the spline function highlights patterns such as an
accelerated increase in wages at higher proficiency levels, reinforcing the kernel
regression results.

Both methods validate the nonlinear relationship between Korean profi-
ciency and wages, supporting the relevance of the semi-parametric approach.
However, the exceptionally large test statistic and potential effects of added noise
warrant a cautious interpretation of the results. Future research should aim to
refine variable transformation methods to minimize noise and explore alternative

statistical techniques to ensure the robustness of the findings.

5.6 Summary of findings

This study empirically analyzed the impact of Korean proficiency, as an official
language, on wages in the South Korean labor market and identified the non-
linear characteristics of this relationship to address the following two research

questions.

RQ1. Does Korean proficiency, as an official language, significantly affect wages in
the labor market?

The OLS results confirm that Korean proficiency has a significant effect on
wages. When treated as a continuous variable, a one-level increase in proficiency
corresponds to a 2.5% wage premium. However, when categorized, statistically
significant wage premiums emerge from Level 4 onward, ranging from 9.8% to

22.0% relative to the lowest proficiency group.
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When accounting for educational attainment, the wage effect of Korean
proficiency remains significant only for bachelor’s degree holders, with a 4.1%
premium per level increase in proficiency, indicating that the wage returns to
language proficiency vary by education level, which suggests that Korean profi-
ciency is particulatly relevant for bachelor’s degree holders during job entry and
early career stages, where academic language skills are essential in recruitment
processes such as interviews, presentations, and written assessment.

These findings indicate that Korean proficiency is an important determinant
of wages, with increasing returns at higher proficiency levels, but its wage value

may vary by educational background.

RQ2. Is the relationship between Korean proficiency and wages nonlinear?

The semi-parametric kernel regression results confirm a nonlinear relation-
ship between Korean proficiency and wages. The estimated marginal effect of
Korean proficiency on adjusted log wages is 0.028, meaning that a one-level
increase in proficiency corresponds to an average 2.8% wage premium. However,
this effect varies across proficiency levels.

OLS regression assumes a linear relationship between Korean proficiency
and wages, which leads to overestimation of wage premiums for mid-range pro-
ficiency levels (Levels 6—4) and underestimation at both lower (Levels 9-7) and
higher levels (Levels 4-1). In contrast, nonparametric kernel regression more
accurately captures sharp wage increases at higher proficiency levels, reinforcing
the presence of nonlinearity.

Visualization results further support this pattern. Wage premiums remain
negligible at lower proficiency levels (Levels 9-7). Mid-range levels (Levels 6-5)
show modest increases, while higher proficiency levels (Levels 3—1) exhibit accel-
erated wage growth, which suggests that high Korean proficiency leads to sub-
stantial wage premiums. In contrast, limited proficiency may impose a relative
wage penalty.

Spline regression analysis provides additional confirmation. The positive and
significant coeflicients for mid-to-high proficiency levels indicate that wage gains
become more pronounced as proficiency increases, while lower proficiency lev-
els show no significant effects, which might reinforce the existence of a thresh-
old effect, where language proficiency must reach a certain level before yielding
noticeable wage benefits.

Opverall, these results indicate that the wage effects of Korean proficiency are
not uniform but follow a nonlinear pattern, with higher proficiency levels yield-

ing disproportionate wage benefits.
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6. Discussion and conclusion

6.1 Theoretical implications

The findings indicate that Korean proficiency serves as a crucial human capital
factor in wage determination. The observed wage premiums at higher proficiency
levels (Levels 1-3) suggest that advanced language skills - such as logical reason-
ing and complex reading comprehension - hold significant value in the labor mar-
ket. Given that the CSAT Korean section primarily assesses these competencies,
the results reinforce the broader role of language proficiency as human capital,
aligning with global studies on wage returns to literacy skills.

Additionally, the study suggests that Korean language proficiency may func-
tion as a signaling mechanism in eatly-career labor market entry. The sample pri-
marily consists of individuals aged 25—30, a cohort with limited work experience,
where language proficiency could act as an alternative indicator of productivity.
The emphasis on linguistic and cognitive assessments - such as interviews, apti-
tude tests, and job competency evaluations - in the Korean hiring process (Kwon,
2021) further supports this interpretation.

However, due to sample size constraints, this study could not examine
occupation-specific screening processes or the differential role of language pro-
ficiency across job sectors. Future research should explore these mechanisms
in greater detail through qualitative studies involving employer interviews and

case analyses.

6.2 Policy implications

The results of this study provide key insights for refining literacy support pro-
grams in Korea. Current policies primarily focus on basic and functional literacy,
aiming to enhance fundamental reading and writing skills; however, this nar-
row approach may overlook labor market demands, particularly the need for
academic literacy - critical thinking, analytical reasoning, and advanced written
communication, essential for high-skilled and professional roles.

Existing literacy programs predominantly target older, low-education popu-
lations, prioritizing essential literacy acquisition over broader language compe-
tencies. As Korea transitions into an aging society (Lee, 2024), expanding these
initiatives to support all age groups and diverse literacy levels is crucial, which
includes workforce reintegration programs for retirees and structured training
for young professionals and mid-career workers, ensuring they develop advanced

language skills relevant to the labor market; thus, literacy policies should move
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beyond a one-size-fits-all approach, integrating higher-order language skills into
lifelong learning programs.

The findings of this study also inform improvements in Korean language cur-
riculum reforms. The 2022 revisions introduced media and workplace literacy to
reflect evolving educational and labor market needs; however, it remains unclear
whether these changes effectively enhance wage-relevant language skills. Media
literacy may improve digital communication, yet its direct impact on labor market
success is uncertain. Likewise, workplace communication courses in secondary
education aim to develop job-related linguistic competencies, but whether these
skills translate into actual labor market advantages requires further evaluation.

Given this study’s findings that higher Korean proficiency levels yield more
substantial wage premiums, educational policies should go beyond basic work-
place communication and reinforce advanced linguistic competencies relevant to
professional and managerial roles. Academic writing, structured argumentation,
and critical text analysis should be more explicitly incorporated into curricula to
align with labor market expectations.

Literacy and language education policies should bridge the gap between edu-
cational frameworks and labor market demands. Ensuring that formal educa-
tion equip individuals with high-level language competencies might be critical to
maximizing the economic value of official language proficiency in Korea.

Moreover, this study offers supplementary insights for enhancing Korean
language education policies for immigrants and their children. While the KSL
(Korean as a Second Language) curriculum, introduced in 2012, focuses on inter-
cultural understanding and basic communication (Baek, 2014), it may fall short
of equipping immigrant children with the advanced Korean proficiency needed
for higher education and professional settings. Compared to the critical and cre-
ative Korean language education provided to native speakers, this gap could be
a structural barrier to economic and social integration (Yu, 2024). Expanding
language policies to include academic Korean and advanced linguistic, cognitive
skills alongside basic communication would better support immigrant children’s
academic success and labor market competitiveness, contributing to broader

social and economic inclusion as Korea transitions into a multicultural society.

6.3 Limitations

This study has several limitations that should be considered when interpreting
its findings.

First, the sample, derived from the KEEP1 dataset, focuses on individu-
als aged 25-30 with relatively low work experience, potentially limiting the
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generalizability of the results to older, more experienced populations. Although
this study initially aimed to minimize life-cycle bias by focusing on this age
group, the sample may not fully address this issue, as wage dynamics could differ
significantly across broader age ranges.

Second, this study focuses on identifying overall trends, and due to data lim-
itations and the need to secure an adequate sample size, only a minimal set of
control variables - such as education, work experience, and gender - was included.
However, residual endogeneity cannot be entirely ruled out, and the analysis does
not account for institutional or regional labor market variations or intersectional
factors such as socioeconomic background or immigrant status, which may inter-
act with language proficiency. Future research should incorporate a broader set of
controls to derive more precise relationships between language proficiency and
wage outcomes.

Third, the semi-parametric kernel regression and spline methods used to
detect nonlinear relationships, though robust, rely on bandwidth selection and
transformation processes that may introduce bias or noise, potentially affecting
precision.

Lastly, the lack of longitudinal data limits the ability to analyze causal rela-
tionships between Korean proficiency and labor market outcomes.

Future research should address these limitations by expanding the sample,
incorporating longitudinal designs, and exploring additional statistical tech-

niques and contextual factors to validate and refine the findings.
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