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Abstract

This paper estimates the substitutability of regular and non-regular workers in South
Korea and quantifies employer-side contribution-rate counterfactuals. Using establishment-
level Workplace Panel Survey data, I estimate the relative input-demand equation im-
plied by a CES labor aggregate. The preferred point estimate, p = 0.3100, implies
an elasticity of substitution of & = 1.4493 under the maintained static CES inter-
pretation. I impose this FOC-based estimate as an external empirical discipline in a
calibrated heterogeneous-firm model with dynamic regular employment, flexible non-
regular employment, endogenous wages, and adjustment costs for regular jobs. A 10
percent proportional increase in the non-regular contribution rate reduces non-regular
employment by 1.86 percent, total employment by 0.29 percent, and output by 0.18
percent. A 10 percent proportional reduction in the regular contribution rate raises to-
tal employment by 0.45 percent and output by 0.27 percent. The counterfactuals allow
substitution, wage adjustment, and regular-employment frictions to operate jointly.
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1 Introduction

Labor market duality remains a central policy challenge in South Korea. Non-regular workers
generally earn less and face weaker employment security than regular workers. Many policies
intended to address these disparities operate by changing employers’ effective costs of the two
employment categories. For example, raising the employer-side social-insurance contribution
rate for non-regular workers increases their labor cost relative to that of regular workers,
whereas reducing the corresponding rate for regular workers works in the opposite direction.
The employment and aggregate effects of such policies therefore depend on how readily
firms substitute between regular and non-regular labor. Despite its importance for policy
evaluation, this margin has received relatively little quantitative attention.

This paper addresses two questions. First, how readily can firms substitute between
regular and non-regular workers at the establishment level? Second, how do employer-
side contribution-rate changes affect employment composition and aggregate outcomes once
substitution, wage adjustment, and regular-employment adjustment costs are taken into ac-
count? To answer the first question, I estimate the relative input-demand equation implied
by the first-order condition of a CES labor aggregate. Under the maintained static CES
cost-minimization interpretation, the coefficient provides an FOC-implied medium-run sub-
stitution parameter. An AKP-style production-side exercise then estimates the auxiliary
labor exponent conditional on this curvature and assesses the strength of production-side
identification. The empirical and structural exercises play distinct roles: the calibrated
heterogeneous-firm model does not re-estimate the labor-nest curvature, but imposes the
FOC-based estimate as an external empirical discipline and quantifies how employer-side
cost changes propagate through dynamic regular employment, flexible non-regular employ-
ment, endogenous wages, labor-market tightness, and hiring and firing costs for regular jobs.

pFO¢ = 0.3100, correspond-

The main empirical finding is an FOC-implied curvature of
ing to an elasticity of substitution of & = 1.4493. In the estimated relative input-demand

equation, a 1% increase in the labor cost of non-regular workers relative to that of regu-



lar workers is associated with an approximately 1.45% increase in the ratio of regular to
non-regular employment. The point estimate therefore implies imperfect substitution. The
95 percent confidence interval, however, includes the Cobb—Douglas case and slightly nega-
tive values of p. The point estimates remain positive and within a moderate range across
alternative control sets, while leave-one-out relative labor-cost estimates are positive but
imprecise. The production-side profile is boundary-seeking and does not deliver a credible
interior estimate of p; the structural model therefore uses the relative-demand estimate as a
medium-run external discipline for the labor nest rather than as a direct estimate of every
dynamic margin in the model.

The stationary-equilibrium counterfactuals show that employer-side contribution changes
affect employment composition and aggregate outcomes through both substitution and equi-
librium adjustment. Under the empirical value of p, a 10% proportional increase in the
employer-side social-insurance rate for non-regular workers reduces non-regular employment
by 1.86%, total employment by 0.29%, and output by 0.18%, while leaving regular em-
ployment nearly unchanged. A 10% proportional reduction in the corresponding rate for
regular workers raises regular employment by 0.51%, non-regular employment by 0.12%,
total employment by 0.45%, and output by 0.27%, while reducing the non-regular employ-
ment share. These responses are not mechanical applications of the CES elasticity because
wages, labor-market tightness, and the dynamic regular-employment margin also adjust.
The exercises isolate the employer-cost channel and are not welfare evaluations of alterna-
tive social-insurance systems.

The paper also reports an illustrative complementarity stress test with p = —0.1000, a
value below the lower bound of the pooled 95 percent confidence interval. In the non-regular
contribution experiment, the alternative complementarity calibration produces a smaller
decline in the non-regular employment share and a slightly smaller output loss, but a larger
decline in the regular wage premium. In the regular contribution experiment, the decline in

the non-regular employment share is again smaller, whereas the total-employment and output



gains are somewhat larger. Because this calibration also changes the CES weight, regular-
task efficiency, and productivity scale, the comparison is not a ceteris-paribus estimate of
the effect of p. Instead, it illustrates how policy transmission varies across alternative wage,
productivity, and substitution environments.

The paper contributes to the literature in three ways. First, it provides establishment-
level panel evidence on the FOC-implied substitutability of regular and non-regular labor in
South Korea. Second, it embeds the empirically disciplined labor nest in a heterogeneous-
firm model in which regular employment is a dynamic decision and non-regular employment
is a flexible within-period margin. Third, it compares the relative labor-cost movement in-
ferred from an aggregate static CES calculation with the relative-cost response generated
by the calibrated model, documenting when the two accounting exercises align and when

equilibrium adjustment creates a gap.

Related Literature In the literature on regular and non-regular employment, Miyamoto
(2016) develops a structural macro model with search frictions to study how productivity
growth affects the share of non-regular employment. Chang et al. (2016) analyzes Korean
labor-market duality in a Diamond—Mortensen—Pissarides framework. Relative to these stud-
ies, this paper places the substitution margin between regular and non-regular labor at the
center of the quantitative exercise and estimates its FOC-implied value using establishment-
level panel data.

The paper also relates to the macroeconomic literature on imperfect substitution across
production inputs. Krusell et al. (2000) estimate capital-skill complementarity using simu-
lated pseudo-maximum likelihood. Dolado et al. (2021) study capital-skill complementarity
in a New Keynesian model, and Ohanian et al. (2023) revisit the same margin using more
recent data. Whereas that literature focuses mainly on capital and skill groups, this paper

studies imperfect substitution between two employment categories within establishments.



Finally, the empirical strategy is connected to the literature on CES production esti-
mation. Kmenta (1967) proposes a first-order Taylor approximation to the CES production
function, while later work emphasizes the limitations of linear approximations when the elas-
ticity is not close to the Cobb—Douglas case (Koesler and Schymura, 2015). Applied macro
studies such as An et al. (2019a) and Chang and Lee (2023) estimate substitution elasticities
between public and private capital. This paper uses the CES relative first-order condition
to estimate the labor-nest curvature and an AKP-style production-side exercise (An et al.,
2019b) to discipline the auxiliary labor exponent and assess production-side identification.

The remainder of the paper is organized as follows. Section 2 describes the institutional
background and the measurement of regular and non-regular employment. Section 3 presents
the empirical analysis. Section 4 introduces the structural model and policy experiments.

Section 5 concludes.

2 Institutional Background and Measurement

2.1 Regular and Non-regular Employment in South Korea

The distinction between regular and non-regular employment in Korea is broader than a
distinction between permanent and temporary contracts. Regular employment generally
denotes a standard direct employment relationship, whereas non-regular employment is an
umbrella category defined by contract duration, working hours, or the form of the employ-
ment relationship. It includes fixed-term and other contingent workers, part-time workers,
and atypical arrangements such as agency-dispatched or subcontracted work. These cat-
egories can overlap, and some directly employed non-regular workers hold indefinite-term
contracts. This paper therefore treats non-regular employment as a composite labor input
rather than as a single legal contract type (Statistics Korea, 2019; Kim et al., 2018, 2020).
The two employment categories also differ in the expected cost and timing of workforce

adjustment. Regular jobs tend to be more persistent, and adjusting them can involve re-



cruitment and training costs, procedural requirements, severance obligations, and potential
dispute costs. Fixed-term and indirect arrangements can often be adjusted more quickly
through contract expiration, changes in hours, or changes in outsourcing demand. This
distinction is relative rather than absolute: non-regular labor is not costless to adjust, and
regular employment is not immutable. OECD assessments link efforts to reduce Korean
labor-market duality with both a rebalancing of employment protection and broader social-
insurance enrollment (OECD, 2024). These institutional differences motivate the structural
model’s treatment of regular employment as a dynamic choice subject to hiring and firing

costs and non-regular employment as a relatively flexible within-period margin.

2.2 Measurement in the Workplace Panel Survey

The empirical analysis uses the Workplace Panel Survey (WPS), a government-approved
establishment-level panel conducted by the Korea Labor Institute (Kim et al., 2018, 2020).
The WPS follows workplaces with 30 or more employees and reports employment by cate-
gory together with workplace characteristics and financial variables. Its establishment-level
structure is well suited to studying how production units adjust the composition of regular
and non-regular labor. The baseline relative-demand sample is further restricted to estab-
lishments that employ both labor categories and report the relative-wage information. The
resulting estimate should therefore be interpreted as an intensive-margin relationship for
dual-user establishments, not as an economy-wide extensive-margin response or as represen-
tative of very small workplaces.

The employment measures follow the WPS questionnaire. From 2015 onward, regular
employment is reported directly, while non-regular employment is measured as the sum of di-
rectly employed non-regular workers and indirectly employed workers. For earlier waves, the
paper constructs non-regular employment from the available fixed-term, part-time, subcon-
tracted, work-at-home, foreign, and other categories, and obtains regular employment from

total employment net of these categories. The baseline relative-demand estimation uses the



2015, 2017, and 2019 waves because the relative-wage questions are available only in those
waves; the production-side exercise can use a longer sample. Because indirect workers are
included, the variable is best understood as non-regular labor services used at the establish-
ment rather than only workers on its own payroll. The resulting establishment-level shares
are not directly comparable with national worker-level statistics because the unit of obser-
vation, workplace-size coverage, sample restrictions, and treatment of indirect employment
differ.

The WPS reports wages for several non-regular groups relative to regular workers, whose
wage is normalized to 100. The paper combines the reported relative wages for indefinite-
term contract, fixed-term, part-time, and subcontracted or service workers using employment
weights. To align the coverage of the wage and employment measures, the baseline proxy
assigns the subcontracted or service-worker wage to the broader indirect-employment cat-
egory. For indirect workers, however, the reported wage need not equal the full service
price paid by the user establishment. The variable is therefore interpreted as a survey-based
proxy that co-moves with the relative unit cost of non-regular labor services, rather than as
a complete compensation or outsourcing bill. This maintained measurement assumption is

assessed using alternative proxy definitions in the empirical robustness exercises.

2.3 Employer-side Social Insurance and the Policy Wedge

Employer-side social-insurance contributions enter effective labor costs in addition to wages.
In the baseline empirical specification, contribution factors are set symmetrically across
regular and non-regular labor, so the identifying variation in relative labor costs comes
primarily from establishment-level relative wages. The structural benchmark likewise starts
from a common employer-side contribution rate and then changes the contribution factor for
one labor category in the policy counterfactuals.

These experiments should be interpreted as stylized changes in the effective employer-

side labor-cost wedge, not as a claim that the current statutory system assigns different



contribution rates solely according to employment status. Such a wedge can represent a
targeted subsidy or rebate, a surcharge, or a change in effective enrollment or enforcement.
For directly employed non-regular workers, it changes payroll costs directly. For indirect
labor services, the benchmark assumes that the contribution change is passed through to the
unit service cost faced by the user establishment. The model abstracts from the underlying
contracting chain and represents both channels as a change in the effective unit cost of the
composite non-regular input. A 10 percent policy change denotes a proportional change in
the existing contribution rate, not a 10 percentage-point change.

The counterfactuals isolate the employer-cost channel. They do not value the insurance
benefits received by workers, impose a government budget constraint, model labor-force par-
ticipation, or provide a welfare ranking of alternative social-insurance systems. Within this
scope, the institutional and measurement choices define the mapping from the Korean setting
to the analysis. The empirical section treats regular and non-regular labor as distinct com-
posite inputs and estimates their FOC-implied substitutability from within-establishment
changes in measured relative labor costs. The structural model treats each establishment as
an independent production unit, makes regular employment a dynamic margin with hiring
and firing costs, treats non-regular labor as a relatively flexible current-period margin, and
represents employer-side contribution changes as changes in the relative-cost wedge between

the two inputs.

3 Empirical Analysis

This section estimates the labor-nest parameter used in the structural model. The empirical
object is the substitutability of regular and non-regular workers. The institutional definitions
of the two employment categories are given above. Here, the focus is the estimation sample,
financial controls, and construction of the relative labor-cost proxy. The preferred estimate

comes from the relative input-demand equation implied by the first-order condition of a CES



labor aggregator. An AKP-style production-side exercise in the spirit of An et al. (2019b) is
used as a diagnostic and as support for the auxiliary labor-scale parameter in the structural

calibration.

3.1 Estimation Method and Identification

Let regular employment be R;; and non-regular employment be ;. The empirical analysis

is organized around the following CES labor aggregate:
Li = [aRf, + (1 = a)I5]". (1)
The elasticity of substitution between regular and non-regular workers is
oc=—. (2)

Thus, p > 0 implies o > 1, while p < 0 implies o < 1. The parameter p is the main empirical
input for the structural model because it governs substitution between the two employment
types when relative labor costs change.

A natural approach would be to estimate the full production function,

Yio = Ay [aRf, + (1= ) I (3)

)

Estimating p, «, and the auxiliary labor exponent 7, jointly from the production side is
difficult in this setting. In the logarithm of Equation 3, v, and p enter nonlinearly through
~vi/p and the CES composite. With a short establishment panel, measurement error in
employment and financial variables, and unobserved productivity shocks, the production-
side objective can be flat in p and may move toward boundary values. I therefore separate
the two exercises. The FOC equation provides the baseline estimate of labor-nest curvature.

The production-side exercise is used as a diagnostic and to discipline an auxiliary labor-scale



parameter conditional on that curvature.
The preferred specification uses the cost-minimization first-order condition implied by
Equation 1. Let Cg; and Cy;; denote firm-level unit labor costs for regular and non-regular

workers. The relative demand equation is

it

1og(]t)=m+alog( I"*)+X;t6+m+xt+eit. (4)

The auxiliary production-scale parameter v;, does not enter the relative first-order condition.
Under the maintained static CES cost-minimization interpretation, the coefficient on relative
non-regular labor cost equals the substitution elasticity o, and the corresponding FOC-
implied curvature is pf'°“ = 1—1/0. Identification comes from within-establishment changes
in relative labor costs after absorbing persistent establishment heterogeneity and common
time shocks. Because regular employment may adjust gradually, I use p7°¢ as a medium-
run external empirical discipline for the labor nest rather than as a separately estimated
technological curvature of the dynamic model.

The baseline specification includes establishment fixed effects and year fixed effects. Es-
tablishment fixed effects absorb persistent differences in productivity, human-resource prac-
tices, and workforce composition. Year fixed effects absorb aggregate shocks and common
policy changes. The controls X;; include real capital, real cost of goods sold (COGS), real
selling, general, and administrative expenses (SG&A), establishment age, and establishment
age squared. Because COGS and SG&A may themselves be related to production choices,
alternative control sets are reported, while the COGS+SG&A specification is used as the
benchmark carried into the structural calibration.

The main remaining endogeneity concern is that establishment-level relative wages may
respond to contemporaneous establishment-specific labor demand shocks. To reduce the role
of own-establishment wage responses, I construct leave-one-out relative labor-cost measures

using other establishments in the same industry-year or industry-region-year cell. These



estimates remain positive in the preferred industry-region-year specifications, although they
are less precise than the baseline estimates.! The baseline FOC specification remains the
main source of identification and the main input for the structural calibration.

An AKP-style production-side exercise An et al. (2019b) disciplines parameters other
than the main substitution parameter. The exercise profiles the CES-CD production equa-
tion over fixed values of p and «, and then estimates the auxiliary labor exponent v, in
a level fixed-effects specification. The production-side profile still prefers values of p close
to the perfect-substitution boundary, so I interpret it as evidence that production variation
alone does not deliver a reliable interior estimate of p. Conditional on the FOC estimate of
p, the production-side exercise provides information about the scale of the labor aggregate

used in the structural model.

3.2 Workplace Panel Survey Data

The WPS is a government-approved establishment-level panel survey conducted by the Korea
Labor Institute. The WPS 2005 sample has been followed in biennial waves and contains de-
tailed information on employment, workplace characteristics, and financial variables through
2019. The survey reports regular and non-regular employment together with establishment-
level financial information. Its main limitation is that it covers workplaces with 30 or more
employees, so the estimates apply to establishments large enough to have an internal margin
between regular and non-regular employment.

The construction of regular and non-regular employment follows the WPS questionnaire
structure. From 2015 onward, regular employment is directly reported in the WPS, while
non-regular employment is measured as the sum of directly employed non-regular workers and
indirectly employed workers. For earlier waves, non-regular employment is constructed from

fixed-term workers, part-time workers, foreign workers, employment from subcontractors,

IPolicy-exposure IV specifications based on pre-period reliance on non-regular workers interacted with
post-2015 waves point in the same broad direction, but the first stage is weak. They are therefore used only
as diagnostic evidence.
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work-at-home workers, and other employees. The corresponding pre-2015 measure of regular
employment is constructed from total employment net of non-regular categories. The baseline
FOC estimation uses the 2015-2019 sample because the relative wage questions used to
construct Cy;;/Cr: are available only from 2015 onward. The production-side AKP-style
exercise uses a longer sample when relative wage information is not required. Detailed
definitions of the WPS employment variables are described in Kim et al. (2018, 2020).

Financial variables enter both the control set and the production-side exercise. Revenue is
measured as the average of current and lagged sales. Capital is measured by property, plant,
and equipment. COGS and SG&A control for time-varying cost and scale conditions. All
nominal financial variables are converted into real values using the CPI, with 2015 as the base
year. Observations with non-positive sales are excluded from the empirical sample, while
COGS and SG&A enter only in the specifications that use them as controls. Observations
for which regular plus non-regular employment exceeds total employment are dropped, and
positive regular and non-regular employment is required in the baseline relative-demand
sample. Table 10 reports the resulting sample construction, and Table 11 reports summary
statistics for the benchmark FOC sample.

The establishment-level relative labor-cost proxy is a key empirical input. From 2015
onward, the WPS asks establishments to report the wage level of several types of non-regular
workers relative to regular workers, whose wage is normalized to 100. 1 use four relative
wage questions: indefinite-term contract workers, fixed-term workers, part-time workers,
and subcontracted or service workers. Since the WPS reports type-specific relative wages
rather than a complete establishment-level wage bill by employment category, the proxy may
also reflect the composition of non-regular employment. For indirectly employed workers, the
proxy is a wage measure rather than the full contractor service price. I therefore interpret
it as moving with the establishment’s relative unit labor cost. Alternative proxy diagnostics

and robustness estimates are reported in Table 12 and Table 13. The baseline measure is
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the employment-weighted non-regular relative wage:

~1 ~9

Wit _ § :w " Wit (5)
R gt R’

Wit p Wit

where g indexes non-regular worker types and wg;; is the corresponding employment weight.
The baseline proxy assigns the subcontract /service relative wage to the full indirect-employment
category so that the coverage of the wage proxy is aligned as closely as possible with the
non-regular employment measure. In robustness work, I also consider narrower versions that
use only directly employed non-regular workers or directly measured subcontract/service
employment.
The relative labor-cost proxy is
Cra @ 1+1f,

= X
R Y
Crat  wy 1+ T}J;t

(6)

where 7/, is the employer-side payroll contribution rate for employment type ¢g. In the

g7t
baseline empirical specification, the gross payroll-cost factors are set symmetrically across
regular and non-regular workers. Thus the identifying variation in log(C7 ;1 /Cg.:) is primarily
the establishment-level relative wage variation. In the structural model, by contrast, social-

insurance rates are explicitly changed by employment type to generate counterfactual relative

labor-cost variation.

3.3 Estimation Results

Table 1 reports estimates of Equation 4 under alternative control sets. The regression coeffi-
cient estimates o. For compact presentation, the table reports the CES curvature parameter
p =1 —1/0 with delta-method standard errors, while ¢ is reported as the implied value.
Across specifications, the point estimates imply positive substitutability between regular

and non-regular workers. The benchmark specification controls for COGS and SG&A, in
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FOC ESTIMATES OF REGULAR/NON-REGULAR SUBSTITUTION

0 @) @) @

Core COGS only SG&A only COGS+SG&A

p 0.1584 0.3515** 0.2931* 0.3100*

(0.2558) (0.1475) (0.1741) (0.1674)
Implied 6 = 1/(1 —p) 1.1882 1.5421 1.4145 1.4493
Observations 2,613 2,534 2,594 2,527
Establishments 1,517 1,491 1,511 1,489
Establishment FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Capital, age controls Yes Yes Yes Yes
COGS control No Yes No Yes
SG&A control No No Yes Yes

Notes: The dependent variable is log(R;;/I;1). Under the maintained static CES interpretation, the FOC coeflicient estimates o;
the table reports p = 1 — 1/0. Standard errors for p, clustered at the establishment level,
are computed by the delta method and reported in parentheses. Stars test p = 0. Values are rounded

to four decimal places. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 1: Baseline relative input-demand estimates using WPS.

addition to capital, establishment age, establishment age squared, establishment fixed ef-
fects, and year fixed effects. This richest-control specification absorbs production-cost and
overhead-cost conditions that may be correlated with the establishment’s employment mix.

The preferred estimate is the COGS+SG&A specification in column (4). This point
estimate implies pF9¢ = 0.3100 and 6 = 1.4493, so regular and non-regular workers are
substitutes but far from perfect substitutes. This value is imposed as an external empirical
discipline in the structural model. The confidence interval for the benchmark estimate is
wide and reaches values close to zero. The p = —0.1000 case used below lies below the lower
bound of the pooled 95 percent confidence interval. It is therefore interpreted only as an
illustrative complementarity stress test, not as a second empirical estimate.

Table 2 reports the production-side exercise used to discipline the auxiliary labor expo-
nent y,. In all columns, p is fixed at the benchmark FOC value and o = 0.7000 is used
in the CES labor composite. The estimated 7, is below one across specifications. The
COGS+SG&A specification gives 4, = 0.6976. Because the structural model abstracts from
capital, I use this estimate as an external numerical discipline and set the labor-block curva-
ture to v = 0.6976. This mapping is a calibration convention rather than an identity implied

by the auxiliary production function. The structural calibration later uses o = 0.7500,
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AKP-sTYLE LEVEL-FE CES ProDUCTION ESTIMATES

(1) (2) (3) (4)
COGS SG&A COGS
Core only only + SG&A
AL 0.5385***  0.5543***  0.6846™** 0.6976***
(0.0447)  (0.0409)  (0.0404)  (0.0377)
Fixed p 0.3100 0.3100 0.3100 0.3100
Fixed o 0.7000 0.7000 0.7000 0.7000
Within R? 0.4740 0.5081 0.6275 0.6522
Observations 4,375 4,205 4,334 4,179
Establishments 2,182 2,129 2,175 2,125
Establishment FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
COGS control No Yes No Yes
SG&A control No No Yes Yes

Notes: The dependent variable is logY;; — log K;;. The regressor is log LgES — log K¢, so g is

the labor exponent in the auxiliary CES-CD production equation. Standard errors clustered at
the establishment level are reported in parentheses. Values are rounded to four decimal places. *
p < 0.10, ** p < 0.05, *** p < 0.01.

Table 2: Production-side calibration support conditional on the FOC estimate of p.

slightly above the empirical profile value, jointly with xz to discipline the wage premium
and employment composition.

The production-side profile is informative, but it is not used as the main identification
source for p. Table 15 shows that the COGS+SG&A profile is minimized near p = 0.9900,
close to the perfect-substitution boundary. Moving from this boundary value to the FOC
estimate raises the residual sum of squares by 4.9707 percent and lowers the within R? from
0.6687 to 0.6522. This pattern indicates that production-side variation alone is not sharp
enough to discipline the labor-nest curvature in the WPS. It remains useful for the auxiliary

labor exponent v, conditional on the FOC estimate of p.

3.4 Heterogeneity and Robustness

The baseline estimate should be interpreted as an average effect across establishments that
employ both regular and non-regular workers. As a heterogeneity check, the same FOC

equation is estimated separately by broad industry group. Table 16 shows stronger substi-
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tutability in manufacturing. The estimates for services and other industries are lower and
less precise. Formal interaction tests are consistent with this pattern: equality of slopes
across manufacturing, services, and other industries is rejected at the 10 percent level, with
p = 0.0546, while the difference between services and other industries is not statistically
meaningful, with p = 0.7125.

The heterogeneity results are treated as external-validity evidence rather than as alter-
native calibration targets. The structural model therefore uses the average FOC estimate
in Table 1. The proxy robustness estimates in Table 13 show that coverage-equivalent def-
initions remain close to the baseline and that winsorizing the baseline proxy produces a
slightly larger point estimate. The direct-employment-only proxy uses a narrower worker
set that is not coverage-equivalent to the baseline non-regular input; it yields a negative
but highly imprecise point estimate. The preferred industry-region-year leave-one-out spec-
ifications in Table 14 remain positive, although they are imprecise. The empirical section
therefore provides a moderate FOC-implied substitution estimate for the labor nest, shows
that production-side data alone weakly discipline p, and supplies the external empirical

inputs used to calibrate the structural model.

4 Structural Model

The empirical labor-nest estimate is embedded in a heterogeneous-firm model with dynamic
regular employment, flexible non-regular employment, endogenous wages, and equilibrium
labor-market tightness. The model does not re-estimate the elasticity of substitution. The

model

benchmark calibration imposes p = pF9¢ = 0.3100 and uses the model to quantify how
employer-side cost changes propagate through wages, regular-employment adjustment, and
labor-market tightness. The FOC estimate summarizes an intensive-margin response among

establishments using both labor inputs. Employer-side contribution-rate changes also affect
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wages, regular hiring and separation decisions, and aggregate output.?

The model builds on the heterogeneous-firm tradition with labor adjustment frictions, as
in Hopenhayn and Rogerson (1993), and uses a tractable search-and-bargaining block in the
spirit of Elsby and Michaels (2013); Elsby et al. (2019). Regular jobs are costly to adjust,
while non-regular jobs are chosen as a within-period flexible margin. This asymmetry is the
main institutional feature of the model. Policies that raise the cost of non-regular labor do
not simply move employment along a static CES demand curve, because firms also account

for the option value and adjustment cost of regular employment.

4.1 Model Environment

Time is discrete and the model period is monthly. A firm is characterized by idiosyn-
cratic productivity x; and previous-period regular employment R;_;. In each period the firm
chooses current regular employment R;. Conditional on R; and x;, it chooses non-regular
employment I; from a static first-order condition. Regular employment is a dynamic state-
dependent margin, whereas non-regular employment is a flexible within-period margin. The
variable [; is a composite of non-regular labor services used by the establishment, including
directly employed non-regular workers and indirect labor services in the empirical measure.

Productivity follows a first-order Markov process,

log Tyl = Pz log Ty + Et+1, Etp1 ZldN(O, 0'925) (7)

Output is produced with a CES aggregate of regular and non-regular labor:

Y = pry [a(xrRe)” + (1 — a)(x11,)?]""”. (8)

The parameter p governs the curvature of the regular /non-regular labor nest, and the elas-

2Separately estimating a model-consistent technological curvature jointly with regular-employment ad-
justment frictions would require a different structural estimation exercise and is beyond the scope of this

paper.
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ticity of substitution is ¢ = 1/(1 — p). The parameter v governs the scale curvature of the
labor block in the structural model. Since the structural model abstracts from capital, the
auxiliary CES-CD estimate of v, is used as an external scale discipline for this labor block;
this mapping is a calibration convention. The empirical benchmark imposes p = 0.3100,
which implies ¢ = 1.4493. I also consider an alternative complementarity calibration with
p = —0.1000, or 0 = 0.9091. This value is not an alternative estimate; it is an illustrative
stress test below the empirical confidence interval.

The effective labor cost of worker type g € {R, I} is

wnet

Cg — (1 + 7_9]”)11127“0557 wgross — g 7 (9)

7w
17'g

where Tgf is the employer-side social-insurance rate and 7,° is the worker-side contribution
rate. In the main benchmark, I set the employer-side rate to 0.1071 for both worker types
and the worker-side rate to zero. The zero worker-side rate is a normalization that makes net
and gross wages coincide in the benchmark; the counterfactuals are not intended to analyze
worker-side tax incidence or labor-supply responses. The policy experiments create relative

labor-cost variation only by changing one worker type’s employer-side rate.

4.2 Value Functions and Equilibrium

For a given regular employment choice R; and productivity z;, the firm chooses non-regular
employment from

MRP[(Rt, ]taxt> == O[. (].0)

Non-regular wages are determined by a spot bargaining rule,

wi = nMRPr + (1 — np)b3™. (11)
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Regular wages use a marginal-jobs-inspired bargaining block with a Stole-Zwiebel-style cur-

vature correction (7). In compact form,

wigt = (MRPR+ BF(O)H(0)) + (1 - np)bis". (12)

—_——

Here M RPp is the curvature-adjusted marginal revenue product of regular labor, f(6) is the
worker job-finding probability, and H () is the expected hiring cost. The term 5f(6)H (6)
captures the hiring-option component that enters the regular-job surplus when a worker’s
outside option includes the possibility of finding another regular job. This tractable wage
block replaces a full two-type Stole-Zwiebel bargaining solution.

The firm’s Bellman equation is

V(Rtfla xt) = mnax {H(Rt—b Ry, x4;0, bp, bI) + 5E[V(Rt7l’t+1) | iUt]} (13)

R:eR

Given I, = I*(Ry, x;), the flow payoff is

II = (1 — TC> [Y;g - CRRt - C[[t] — H(G) maX{Rt - Rtfl, 0} — FRU)%TOSS maX{Rt,l - Rt, 0}

(14)

The hiring cost is H(6) = r,w™ /q(#), where ¢(0) is the vacancy-filling rate and w™/ = 1
normalizes the reference wage in the vacancy-cost scale. The firing cost is one month of
regular gross wages in the benchmark.

The regular labor market is summarized by a matching function,
a(0) =m0, () =mb'". (15)

The worker side is kept parsimonious. Following the search-and-matching structure in Elsby
and Michaels (2013), the model does not use a family household to choose labor supply, hours,

or employment type. The regular labor force is fixed, unemployed regular workers find jobs
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with probability f(6), and the worker-side payoff is summarized by the type-specific out-
side values b%" and b9*. This abstraction keeps the model focused on the policy question:
how employer-side labor-cost changes affect firms’ dynamic regular-employment decisions
and flexible non-regular labor demand. The exercise therefore concerns employment compo-
sition and wage responses conditional on labor-force participation, rather than endogenous
household labor supply.

Regular labor supply is exogenous. Labor-market tightness 6 is not determined by a
vacancy free-entry condition. It is selected to satisfy a stationary stock-flow consistency

condition for the regular labor market:

B Sepr
f6)

res(0) = (Lr — R) (16)

The first term is the model-implied stock of regular unemployment, where Ly is the exoge-
nous regular labor force. The second term is the unemployment stock required to support the
stationary regular separation flow Sepgr. Here, Sepp is the stationary-distribution-weighted
sum of max{R; 1 — R;,0}. Aggregate regular hires are defined analogously as the stationary-
distribution-weighted sum of max{R; — R;_1,0}. An equilibrium consists of firm policies,
non-regular labor demand, wages, a stationary distribution over (R, x), replacement benefits,
and a value of #. These objects satisfy the firm problem, the non-regular FOC, the wage
equations, the stationary distribution, the benefit fixed point, and the stock-flow consistency

condition.

4.3 Calibration

Table 3 reports the benchmark calibration. The key empirical input is p = 0.3100, the
COGS+SG&A FOC estimate from Table 1. Conditional on this curvature, the AKP-style
level-FE exercise in Table 2 gives the auxiliary production-side estimate 4, = 0.6976. I

use this estimate to set the structural labor-scale parameter to v = 0.6976. This mapping
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is a calibration convention for a capital-free structural model, not an identity implied by
the auxiliary production function. The production-side exercise profiles the CES weight at
a = 0.7000. Once the structural model introduces type-specific task efficiency (xr, x71),
however, the empirical exercise should not be interpreted as separately identifying o and
Xr. The calibration therefore sets v = 0.7500, close to the empirical production-side profile,
and chooses it jointly with yg = 2.5000 and p = 1.3500. These parameters bring the
regular /non-regular wage premium, employment composition, and aggregate scale close to
the benchmark targets. For computational tractability, the benchmark monthly discount
factor is set to B = 0.99.% Parameters without one-to-one empirical moments are reported
as joint target-moment calibration or benchmark normalizations rather than as separately

identified estimates.

EXTERNAL CALIBRATION AND EMPIRICAL INPUTS

Parameter Value Role Target /Source Description
p 0.3100 CES curvature WPS FOC, COGS+SG&A external empirical discipline; o = 1.4493
v 0.6976 labor-block scale curvature AKP-style 4, calibration convention; p fixed at 0.3100
Pa 0.9740 productivity persistence KoDATA estimate monthly process
Oy 0.0786 productivity innovation s.d. KoDATA estimate monthly process
I} 0.9900 discount factor benchmark normalization monthly
Te 0.1600 corporate tax institutional benchmark profit tax
'r,é, 'r',f 0.1071 employer SI rate actual policy equal employer-side rate by type
TR T 0.0000 assumptions benchmark normalization net and gross wages coincide
a 0.6000 matching elasticity search-block benchmark q(0) =mo—*
m 0.1290 matching efficiency search-block benchmark f(0) = mo—e
STRUCTURAL BENCHMARK VALUES
« 0.7500 regular CES weight joint target-moment calibration wage premium and employment composition
XR 2.5000 regular task efficiency joint target-moment calibration x7 = 1.0000; wage premium and composition
p 1.3500 productivity scale joint target-moment calibration aggregate scale
Nr 0.4430 regular bargaining weight wage-block benchmark regular wage bargaining
nr 0.0800 non-regular bargaining weight wage-block benchmark non-regular wage bargaining
Or 0.1600 regular outside-option component joint wage/employment calibration b3 = bg + ¢p
o1 0.2500 non-regular outside-option component joint wage/employment calibration 3 = b; + ¢;
Ko 0.1327  vacancy cost regular adjustment benchmark scaled by w'/ /q(6)
Fr 1.0000 firing cost regular adjustment benchmark months of regular gross wage

Notes: SI denotes social insurance. Values are rounded to four decimal places.

Table 3: Structural model calibration.

Unemployment benefits are computed as a fixed point. For each worker type g € {R, I},

the cash benefit is

by = 0.6000w,, b = b, + o, (17)

The fixed point is solved with damping and convergence checks on benefits, firm policies, the

3The main quantitative conclusions are unchanged under 8 = (1/1.035)"/'2 ~ 0.9971, corresponding to an
annual discount rate of 3.5 percent, although the fixed-point algorithm converges substantially more slowly.
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stationary distribution, and the stock-flow residual for #. The numerical details are reported
in subsection A.1.

Table 4 reports the benchmark model fit under the empirical value of p. The model
produces a non-regular employment share of 0.1519 and a regular/non-regular net wage
premium of 1.3975, compared with target values of 0.1736 and 1.4286, respectively. These
moments matter because the policy experiments operate through relative labor costs and
the composition of regular and non-regular employment. The employment-composition tar-
gets are the structural calibration targets from the KER benchmark data, not the WPS
FOC estimation sample. They therefore differ from the WPS non-regular employment share

reported in Table 11.

BENCHMARK MODEL FiIT

Moment Data target Model Model — data
Regular employment 6.2244  5.7639 -0.4605
Non-regular employment 1.3078 1.0326 -0.2753
Total employment 7.5322 6.7964 -0.7358
Non-regular employment share 0.1736  0.1519 -0.0217
Regular /non-regular net wage premium 1.4286 1.3975 -0.0311
Regular net wage - 0.8937 -
Non-regular net wage - 0.6395 -
Labor-market tightness - 09737 -
Output — 8.1187 -

Notes: Components and aggregates are computed from unrounded model values

and may not sum exactly because of rounding. Values are rounded to four decimal places.

Table 4: Benchmark model fit under the empirical p.

The main complementarity comparison does not change only p. The production-side
parameters are recalibrated so that the empirical benchmark is not compared with an im-
plausible wage environment when p = —0.1000. The recalibrated complementarity case sets
a = 0.8600, xg = 3.0000, and p = 1.1500, while keeping the replacement-benefit rule and
social-insurance regime fixed. It produces a regular/non-regular net wage premium of 1.4098,
close to the target value of 1.4286, total employment of 7.0688 relative to a target of 7.5322,

and a non-regular employment share of 0.1999, somewhat above the target value of 0.1736.
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I interpret this exercise as a disciplined complementarity stress test rather than as a second

empirical calibration. Table 7 reports the corresponding target fit.

4.4 Policy Experiments and Counterfactual Analysis

Stationary equilibria are computed under two employer-side contribution-rate changes. The
main experiment raises the non-regular employer-side social-insurance rate by 10 percent,
TIf — 1.1()7'If . The second lowers the regular employer-side rate by 10 percent, T}J; — 0.907‘;;.
Throughout, a 10 percent change means a proportional change in the existing rate, not
a 10 percentage-point change. Thus, the employer-side social-insurance rate of 0.1071 be-
comes (0.1178 in the non-regular social-insurance experiment. The counterfactuals isolate the
employer-cost channel. They do not value insurance benefits received by workers, impose a
government budget constraint, or provide a welfare ranking of alternative social-insurance
systems. Corporate-tax experiments are omitted from the main quantitative comparison
because they do not directly change the relative price of regular and non-regular labor. In
the current wage-bargaining block, their effects are small and operate through surplus and
wage feedback rather than through the core substitution margin.

Table 5 reports the main policy effects under the empirical benchmark and under the
recalibrated complementarity stress test. The stress test is not a one-parameter change in
p; it also adjusts «a, xg, and p so that the complementarity case remains comparable in
wage-premium and aggregate-scale terms. Parameter-sensitivity cases that vary p, o, and
X r separately are reported in Table 8.

Under the empirical benchmark, increasing the non-regular employer-side contribution
rate reduces non-regular employment by 1.8635 percent, total employment by 0.2909 per-
cent, and output by 0.1751 percent. The recalibrated complementarity case gives a smaller
non-regular share decline and a slightly smaller output loss: non-regular employment falls
by 1.2542 percent, total employment falls by 0.2708 percent, and output falls by 0.1644 per-

cent. The regular/non-regular wage premium falls more in the complementarity stress test,
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reflecting the wage and productivity structure required to keep the p = —0.1000 economy
close to the benchmark calibration targets.

In the regular social-insurance experiment, lowering the regular employer-side rate raises
total employment and output in both calibrations. The empirical benchmark gives a 0.4536
percent increase in total employment and a 0.2681 percent increase in output. The recali-
brated complementarity case gives somewhat larger gains, 0.5525 percent and 0.3331 percent,
respectively, while the decline in the non-regular employment share is smaller. The main
complementarity comparison therefore reflects the joint equilibrium effect of the labor-nest
curvature, the CES weight, regular task efficiency, and the productivity scale, rather than
the substitution elasticity alone. The sensitivity cases in Table 8 show that changing p alone
would overstate the aggregate role of complementarity relative to the recalibrated stress test.

The final accounting exercise compares the model-implied relative labor-cost change with
the relative-cost change implied by the CES employment response. From the CES relative
FOC,

Alog(Cy/CRr)°PS = —%Alog(I/R). (18)

The model counterpart includes both the endogenous relative wage response and the statu-

tory employer-side social-insurance factor:

1+7f
Alog(Cr/Cr)™% = Alog(wr/wg) + Alog (1 n T;) : (19)
R

The difference between these two objects is reported as a relative-cost transmission resid-
ual, not as a separately identified structural friction. A reduced-form elasticity calculation
maps relative quantities into a single relative-cost movement. The structural model sepa-
rates statutory cost shocks, endogenous wage responses, and dynamic regular-employment
adjustment.

The residual is nearly zero in the non-regular social-insurance experiment, both under the

empirical p and under the recalibrated complementarity case. This is an internal consistency
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RELATIVE-COST TRANSMISSION ACCOUNTING

p case Policy Statutory SI % Model w;/wr % Model C;/Cr % CES-implied C;/Cr % Residual pp
Empirical p = 0.3100 Non-regular SI +10% 0.9674 0.3381 1.3088 1.3000 0.0088
Empirical p = 0.3100 Regular ST -10% 0.9769 -0.4520 0.5204 0.2727 0.2477
Recalibrated p = —0.1000 Non-regular ST +10% 0.9674 0.3939 1.3651 1.3701 -0.0050
Recalibrated p = —0.1000 Regular SI -10% 0.9769 -0.3865 0.5866 0.3274 0.2591

Notes: Statutory SI is the change in (1 + T/)/(l + 71{3)4 Residual is model C7/Cr
minus CES-implied C;/Cpg, in percentage points. Log changes are converted to exact percentage changes
as 100[exp(Alog(+)) — 1].

Table 6: Relative-cost transmission accounting in the structural model.

check: the CES labor nest disciplines the composition response closely once the statutory
cost change is included. In contrast, the regular social-insurance cut generates a larger pos-
itive residual. This gap is consistent with additional dynamic and equilibrium adjustment
in the regular-employment margin, but it is not a separately identified adjustment-cost ef-
fect. It may also reflect aggregation, composition changes, nonlinear wage and tightness
responses, and numerical approximation. Table 9 reports the associated changes in tightness

and regular-worker flows.

5 Conclusion

This paper estimates the substitutability of regular and non-regular workers in South Korea
and studies its implications for employer-side labor-cost policies. The benchmark FOC point
estimate is p = 0.3100, corresponding to ¢ = 1.4493. It indicates imperfect substitution,
although the estimate is not precise enough to rule out values near the Cobb-Douglas case.

The structural model shows that employer-side contribution-rate changes affect employ-
ment composition, wages, labor-market tightness, and aggregate output jointly. A higher
non-regular social-insurance rate reduces non-regular employment and lowers total employ-
ment and output. A lower regular social-insurance rate raises total employment and output
while reducing the non-regular employment share. The recalibrated complementarity ex-
ercise shows that the policy effects depend on the wage and productivity structure that
accompanies a given value of p. Policies aimed at reducing labor-market duality should

therefore be evaluated through both the substitution margin and the equilibrium wage and
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adjustment channels.

AI Disclaimer During the preparation of this work, the author(s) used ChatGPT for
Proofreading and computational works. The author(s) reviewed and edited the output as

needed and take full responsibility for the content of the published article.
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Appendices

A Structural Appendix

A.1 Numerical Details

The structural model is solved as a stationary equilibrium. The replacement-benefit fixed
point uses damping 0.55, tolerance 2.0 x 10~4, and at most 12 outer iterations. The numerical
benchmark uses an exponential regular-employment grid with R,.. = 160, 501 state-grid
points, 20,000 regular choice-grid points, value-function tolerance 2.5 x 107°, stationary-
distribution tolerance 1.0 x 107!, and a smoothed Young update. The upper bound R =
160 follows grid checks showing that the previous R,.. = 90 could be restrictive in the upper
tail. The R.x = 200 check leaves essentially no mass above 150. For policy experiments,
is locally refined around the candidate solution until the stock-flow residual in Equation 16

is below the tolerance used for the reported equilibrium.

A.2 Recalibrated Complementarity Fit

RECALIBRATED COMPLEMENTARITY TARGET FIT

Moment Target Model Model — target
Regular employment 6.2244  5.6557 -0.5688
Non-regular employment 1.3078 1.4132 0.1054
Total employment 7.5322 7.0688 -0.4634
Non-regular employment share 0.1736  0.1999 0.0263
Regular /non-regular net wage premium 1.4286 1.4098 -0.0187
Regular replacement rate 0.6000 0.6000 -0.0000
Non-regular replacement rate 0.6000 0.5998 -0.0002

Notes: The table reports the target fit for the recalibrated p = —0.1000 stress test.
Stock-flow residuals are numerical equilibrium diagnostics and are not calibration targets.

Values are rounded to four decimal places.

Table 7: Target fit for the recalibrated complementarity case.
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A.4 Mechanism Accounting Details

Table 9 reports the changes in labor-market tightness and regular-worker flows that accom-
pany the relative-cost accounting in Table 6. The table is an accounting summary around
the reported policy equilibria. It is not a closed-form channel attribution, because the entries

are equilibrium objects and move jointly.

MECHANISM ACCOUNTING FOR POLICY TRANSMISSION

p case Policy Statutory SI % wr/wr % 6 % Hires % Separations % Residual pp
Empirical p = 0.3100 Non-regular SI +10% 0.9674 0.3381 -0.1883 -0.0278 -0.0260 0.0088
Empirical p = 0.3100 Regular ST -10% 0.9769 -0.4520 8.0720 -0.8049 -0.7807 0.2477
Recalibrated p = —0.1000 Non-regular SI +10% 0.9674 0.3939 -0.4830  0.0223 0.0236 -0.0050
Recalibrated p = —0.1000 Regular SI -10% 0.9769 -0.3865 8.9221 -0.8332 -0.8342 0.2591

Notes: Hires and separations refer to regular-worker flows. Residual is model C;/Cr minus
CES-implied C;/Chr, in percentage points. Rows are accounting summaries and are not

additive components of a formal channel attribution. Values are rounded to four decimal places.

Table 9: Policy transmission through relative costs, tightness, and regular-worker flows.
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B Empirical Appendix

SAMPLE CONSTRUCTION FOR THE FOC ESTIMATION

Sample step Observations Establishments
Full WPS panel 18,016 4,985
Valid employment accounting 13,907 4,503
Positive sales and non-missing output 10,034 3,717
2015-2019 waves 6,501 2,936
Positive regular and non-regular employment 3,054 1,747
Non-missing relative wage proxy 2,617 1,518
Non-missing core controls 2,613 1,517
Non-missing COGS+SG&A controls 2,527 1,489

Notes: The final row corresponds to the benchmark COGS+SG&A FOC specification.
The relative wage proxy is available only in the 2015, 2017, and 2019 WPS waves.

Table 10: Sample construction for the relative input-demand estimation.

SUMMARY STATISTICS: BENCHMARK FOC SAMPLE

Variable Mean Std. dev. 25th pct. Median 75th pct. Obs.
Regular employment 324.5667 711.9033 50.0000 131.0000 352.5000 2,527
Non-regular employment 165.6945 589.4987 11.0000 37.0000 136.0000 2,527
Non-regular employment share 0.3009 0.2929 0.0680 0.1923 0.4383 2,527
Relative wage/labor cost 0.8868 0.1247 0.8000 0.9000 1.0000 2,527
Sales, real 250,120.1562 1,234,016.0000 12,218.2500 35,666.4727 123,144.3711 2,527
Capital, real 119,619.4688  628,248.1875  1,590.7003  10,519.7988  47,100.9043 2,527
COGS, real 188,417.1094  999,351.6875  5,659.0366 22,561.0000 85,905.5469 2,527
SG&A, real 33,173.6094  275,746.7500  1,992.6163  5,521.2207  18,807.3350 2,527
Establishment age 28.0447 16.0413 16.0000 25.0000 38.0000 2,527

Notes: Statistics are unweighted and computed for the benchmark FOC sample.

Real financial variables are CPI-adjusted with 2015 as the base year.

Table 11: Summary statistics for the benchmark empirical sample.

RELATIVE WAGE PROXY DIAGNOSTICS

Proxy Mean Std. dev. 25th pct. Median 75th pct. Obs. Establishments
Direct non-regular types only 0.8961  0.1220 0.8000 0.9000 1.0000 2,275 1,323
Direct plus subcontract/service category 0.8872  0.1244 0.8000 0.9000 1.0000 2,617 1,518
Baseline: direct plus all indirect workers 0.8865  0.1246 0.8000 0.9000 1.0000 2,617 1,518

Notes: Statistics are computed for observations satisfying the FOC sample restrictions before control-specific exclusions.

The baseline assigns the subcontract/service relative wage to the full indirect-employment category.

Table 12: Alternative constructions of the non-regular relative wage proxy.

32



FOC ROBUSTNESS TO ALTERNATIVE RELATIVE WAGE PROXIES

Proxy o s.e. p s.e. 95% CI for p Obs. Establishments
Direct non-regular types only 0.8847 0.3820 -0.1303 0.4881 [-1.0869, 0.8263] 2,186 1,294
Direct plus subcontract/service category 1.4445 0.3516 0.3077 0.1685 [-0.0226, 0.6380] 2,527 1,489
Baseline: direct plus all indirect workers 1.4493 0.3515 0.3100 0.1674 [-0.0181, 0.6380] 2,527 1,489
Winsorized baseline proxy 1.5125 0.3588 0.3388 0.1569 [0.0314, 0.6463] 2,527 1,489

Notes: The dependent variable is log(R;;/I;). All specifications include establishment fixed effects,

year fixed effects, capital, COGS, SG&A, establishment age, and establishment age squared.

The direct-only proxy is based on a narrower worker set and is not coverage-equivalent to the baseline non-regular
employment measure.

Standard errors are clustered at the establishment level. Values are rounded to four decimal places.

Table 13: Robustness of the FOC estimates to alternative relative wage proxy construction.

LEAVE-ONE-OUT RELATIVE LABOR-COST ROBUSTNESS

Specification o s.e. p s.e. Obs. Establishments
Core 1.7262 1.5729 0.4207 0.5279 2,019 1,213
COGS only 1.8794 1.5871 0.4679 0.4493 1,972 1,200
SG&A only 1.7675 1.5748 0.4342 0.5041 2,009 1,208
COGS+SG&A  1.8815 1.5887 0.4685 0.4488 1,970 1,199

Notes: The regressor is the industry-region-year leave-one-out relative labor-cost proxy.
All specifications include establishment fixed effects and industry-year fixed effects.

Standard errors are clustered at the establishment level. Values are rounded to four decimal places.

Table 14: FOC estimates using leave-one-out relative labor-cost measures.

PROFILE DIAGNOSTICS FOR THE CES PRODUCTION EXERCISE

Scenario p o a v, RSSloss (%) Within R?
Profile minimum 0.9900 100.0000 0.7000 0.7146 0.0000 0.6687
Best admissible interior 0.9000 10.0000 0.7000 0.7145 0.0463 0.6685
FOC p imposed 0.3100  1.4493  0.7000 0.6976 4.9707 0.6522

Notes: The table reports the COGS+SG&A level-FE profile.

Values are rounded to four decimal places.

Table 15: Production-side profile diagnostics.

INDUSTRY HETEROGENEITY IN FOC ESTIMATES

Group o s.e. i 95% CI for p  Obs.
Manufacturing 2.7269 0.6675 0.6333 [0.4574, 0.8092] 1,009
Services 0.8089 0.3569 -0.2363 [-1.3054, 0.8328] 1,223

Other industries 0.6923 1.5825 -0.4444 [-6.9154, 6.0266] 295

Notes: Each row reports a separate establishment fixed-effects regression.

Standard errors are clustered at the establishment level.

Table 16: Heterogeneity in the regular/non-regular substitution elasticity.
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