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1. Introduction

The manufacturing labor market in Korea has been experiencing a continuous slump since 2000.

Of particular concern is on the high youth unemployment rate recently. According to Statistics Ko-

rea, in 2017 the nation’s youth unemployment rate was close to 10 percent, the highest since 2000.1

Contrary to people’s expectations, there is no sign of recovery in the labor market, despite the re-

cent upswing in exports. During the 1970s, 80s and 90s, Korea’s export strategy mainly focused

on labor-intensive industries to drive successful industrialization and economic growth. However,

these industries cannot keep creating the required number of new jobs. Since 1990, Korea’s ex-

ports have grown at an annual average rate of 7.8 percent, while at the same time employment has

declined at an average rate of 0.2 percent per annum.2

Since the early 1990s, there has been a growing need for Korea to foster new industries and in-

novations in technology development in its major export industries. This is mainly due to the fact

that industrialized economies have been strengthening policies that protect their own advanced

technologies. This is also related to developing countries where industrial competitiveness has

grown rapidly. It has served as an important momentum to develop new high-tech industries,

for example, information technology and communications. The transition from labor- to capital-

intensive industries has led to improvements in labor productivity, which, in turn, has resulted

in the rapid replacement of labor by capital (technology). Furthermore, although Korea’s exports

have dramatically increased since the 2000s, due to the expansion of free trade agreements (FTAs),

export growth has not led to sufficient job creation, as it has in the past. This weakening of the

export-employment linkage means that the virtuous cycle of exports→ jobs→ income, consump-

tion, and investment is no longer working as it should. Figure 1 shows that the pattern of the trend

in exports and employment began to change significantly after 1990.

The fact that exports do not create sufficient jobs is a grave issue for a manufacturing-based
1In fact, the 9.8 percent youth unemployment rate is the highest since 1990, except for during the 1998 and 1999

Asian Financial Crisis.
2Over the 20 years since 1970, manufacturing exports and employment have grown at annual average rates of 12.4

and 7.4 percent, respectively. These figures were calculated using the Mining and Manufacturing Survey provided by
Statistics Korea and the Korea International Trade Association.
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Figure 1. Export, output and employment (1970∼2010)
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Notes: Employment means the number of workers in the manufacturing sector. All variables except for employment
were converted to real variables by using the producer price index (PPI).

export-driven economy, such as Korea. Therefore, it is an important policy question to identify the

main reasons why the virtuous circle between exports and employment has considerably weakened.

As the Korean labor market continues to struggle, devising good employment policies for effective

job creation has become a top priority for many economists and policy makers.

In light of the importance of exports in the Korean labor market, this study attempts to find

the primary reasons why export growth does not lead to sufficient job creation. We investigate the

effect of exports on employment, using industry-level data on the Korean manufacturing sector, in

order to show how changes in the composition of export products have led to changes in the export

effect on employment. The main purpose of this study is to provide useful information that can

shed light on why this effect has weakened, and then to suggest some policy implications which

could possibly strengthen the virtuous cycle between these two variables.

We begin by addressing the main reason why export growth does not lead to sufficient job

creation, and we examine the relationship between exports and employment from various per-

spectives. First, the growth accounting method is used to decompose the export-induced changes

in employment into scale and composition effects. Here, we focus on how changes in the com-
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position of export products explain why the employment effect of exports has weakened. From

this analysis, we confirm that this has occurred because the composition of export products has

shifted to those of less labor-intensive industries. Although the growth accounting method is use-

ful for understanding how the relationship between exports and employment differs by industry

and time period, it is not appropriate when accounting for the causal relationship between these

two variables. For this reason, we use the generalized method of moments (GMM) for empirically

estimating the effect of exports on employment, where capital intensity plays an important role in

shaping the export effect on employment.

This paper is related to the strand of literature that empirically investigates the effect of exports

on employment using data on the manufacturing sector (e.g., Nam 2008; Cin 2009; Choi et al.

2012; Oh and Kim 2016). While a number of attempts have been made to empirically evaluate

the relationship between these two variables, the results are mixed. On the one hand, Cin (2009)

estimated a dynamic labor demand equation, using the Tobit GMM estimator to quantify the impact

of exports on employment; this study shows that the estimated coefficients of exports are negative

but not statistically significant. The author points out that this result is due to the increased reliance

on imported intermediate inputs to produce outputs for export. Similarly, Nam (2008) explored

the input-output structure to show that the annual growth rate of export-induced employment is

significantly lower than it had been in the past. Through these analyses, the authors emphasize the

role of structural changes, such as technological development and labor productivity, as the main

reasons for the decline in the positive effect of exports on employment.

On the other hand, Choi et al. (2012) find a positive association between exports and employ-

ment for North Jeolla province, in Korea, as does Oh and Kim (2016) for Incheon districts. Choi

et al. (2012) also point out that an expansion in domestic demand contributes to more job creation

than exports do. Similarly, Oh and Kim (2016) show that exports has positive and significant ef-

fects on employment, and that this varies with industry characteristics, such as basic materials,

processing and assembly, and life-related industries.

Despite the many literatures on the link between exports and employment, there is no consensus
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on this topic. However, it is generally agreed that the employment effect of exports has been

considerably weakened, compared to that of the past, at least in Korea. Nevertheless, few studies

attempt to address why this trend has occurred. Most of the above-mentioned studies analyze the

net effect of exports on employment, without taking into account the labor substitution effect of

capital that is closely related to the capital intensity (or labor productivity) of an industry.3 In this

paper, we focus on the structural factors that are the major cause of the weakening of the virtuous

cycle between exports and employment. This allows us to provide valuable information to policy

makers who are concerned with developing export policies that are related to effective job creation.

The remainder of this paper is organized as follows: Section 2 uses the growth accounting

method to decompose the changes in export-induced employment into scale and composition ef-

fects. Section 3 describes the model specifications, the data and the empirical results. The last

section provides concluding remarks and some policy implications.

2. Decomposition of Employment Changes

The growth-accounting approach allows us to decompose changes in employment into the ef-

fects of changes in domestic demand, exports and labor productivity. The impact of exports on

employment can be further decomposed to scale and composition effects so that it captures the

important role changes in the composition of export products play in shaping the overall export

effect on employment. However, this approach has its limitations in that it cannot be interpreted

as a causality between exports and employment. Further, and if exports have significant effects on

labor productivity, then the export effect on employment can be overestimated. Nevertheless, the

growth accounting approach gives useful information we can use to figure out how the relationship

between exports and employment differs by labor intensity of export industry.

3Only a few studies have emphasized the importance of labor productivity in accounting for the export effect
on employment. Leichenko (2000) shows a negative relationship between export growth and employment, arguing
that the positive association between exports and labor productivity explains the export growth-employment decline
conundrum. Similarly, Greenaway et al. (1999) empirically evaluate the effects of trade on employment throughout
the productivity channel, using a sample of 167 manufacturing industries in the UK. The authors point out that growth
in trade, both in terms of exports and imports, led to intensified competition in both import-substitution and export
industries, thereby improving labor productivity and, consequently, reducing in the level of derived labor demand.
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2.1. Methodology and Data

We apply Chenery’s decomposition technique (e.g., Chenery 1979) as follows. Given the national

income identity, Qit = Dit +Xit −Mit , employment can be rearranged as

Lit = lit(Dit +Xit −Mit), (1)

where Qit is the domestic output of industry i at time t. D, X and M represent domestic demand,

exports, and imports, respectively. lit is the number of workers required for one unit of production,

so lit = Lit/Qit . In other words, l can be interpreted as the labor input coefficient, which is the

reciprocal of labor productivity. Now, a change in employment in industry i between two periods

of time (t = 0 and t = 1) is shown as

∆Li = li1(1−mi0)∆Di + li1∆Xi + li1(mi0 −mi1)Di1 +∆liQi0, (2)

where m = M/D is the import share of domestic demand, or the import penetration.

The aggregate change in employment over all industries can be obtained from Equation (2),

which is given by

∑
i

∆Li = ∑
i

li1(1−mi0)∆Di +∑
i

li1∆Xi +∑
i

li1(mi0 −mi1)Di1 +∑
i

∆liQi0, (3)

where we focus on the effect of changes in exports on overall employment, which is shown in the

second term on the right-hand side of Equation (3). Finally, the impact of exports on employment

can be further decomposed to separate out the scale and composition effects, which is shown as

follows.

∑
i

li1∆Xi = lm1∆Xm +(∑
i

li1∆Xi − lm1∆Xm), (4)

where the subscript m stands for the industry average, so lm = ∑Li/∑Qi indicates the industry

average of the input coefficient. ∆Xm = ∑∆Xi represents the aggregate changes in exports. The
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first term on the right-hand side of Equation (4) is the scale effect of exports on employment

that is accounted for by the industry average labor productivity. The second term in the brackets

represents the composition effect of exports, which is explained by the changes in the composition

of the export products, so that it captures the extent to which a shift toward less labor-intensive

products affects the export effect on employment.

In order to calculate Equation (4), we construct the data for the period 1980 to 2010, using

input-output and employment tables provided by the Bank of Korea. The variables used in this

analysis are total output, the number of employees, and exports, which are classified according to

13 broad manufacturing industries.4 The number of employees by industries means the number

of paid workers, excluding self-employed and unpaid family workers. Since we use output per

worker as a proxy for labor productivity, there is a limit to directly comparing the export effect on

employment with the domestic demand effect on employment. Nevertheless, it is worthwhile to

emphasize the role of the export-composition effect, which is closely related to the increase in the

share of exports of labor-saving industries in explaining why the export effect on employment has

weakened.

2.2. Decomposition Results

Table 1 shows the export-induced change in employment, which is estimated from Equation (4).

While exports have sharply increased over the past 30 years, the export effect on employment is

not significant compared to export growth.5 To be more specific, the effect of exports on employ-

ment has significantly weakened since 1990. Two factors explain this phenomenon: the first is

the labor-saving production process related to mechanization or automation; this increases aver-

age labor productivity across industries, thereby offsetting the positive effects exports can have on

employment. The second factor is the process of reorganizing the composition of export products

4Due to inconsistencies in the timing of the industry classifications, 13 industries, excluding the printing and
reproduction sector, were used for the final analysis.

5As previously noted, the results cannot be interpreted as causalities between exports and employment in that the
decomposition of the employment changes can be derived from the national income identity. It should be noted that
export-induced employment growth is expressed as an employment effect of exports for convenience’ sake.
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into labor-saving industries. As shown in the last column of Table 1, since 1990 the negative signs

of the composition effect confirm that the employment effect of exports is not significant, despite

the rapid growth in exports.

Table 1. Employment effect of exports: scale and composition effects

Period ∆Export (A) ∆Total Effect (B) ∆(A/B) Scale Effect Composition Effect

1980-1985 11,000,000 365,370 3.32 301,185 64,184(17.5)
1985-1990 31,000,000 580,400 1.87 451,611 128,789(22.1)
1990-1995 45,300,000 364,103 0.8 368,657 -4,554(-1.2)
1995-2000 91,800,000 353,937 0.39 397,874 -43,937(-12.4)
2000-2005 97,100,000 232,517 0.24 292,598 -60,081(-25.8)
2005-2010 239,000,000 459,581 0.19 486,525 -26,944(-5.9)

Notes: ∆Export represents the increase in total exports over a period of 5 years. ∆Total Effect indicates the employment
growth that is supported by an increase in exports. ∆(A/B) is the employment that is induced by a 100 million Korean
Won worth of exports. The unit of exports is a million Korean Won and the employment unit is one person. The
parentheses indicate the proportions of the composition effect out of the total changes in employment.

Figure 2 presents more concrete evidence that supports the fact that major export products

in Korea have shifted to those produced by labor-saving industries. In 2010, five major labor-

saving industries (that is, petroleum, primary metals, transportation equipment, chemicals, elec-

tricity/electronics) accounted for 84 percent of total exports, which is significantly higher than the

36 percent in 1980. In contrast, the proportion of exports attributed to the five major labor-intensive

industries has decreased by nearly 48 percent since 1980. These facts imply that Korean exports

have rapidly shifted from labor-intensive to labor-saving industries.

Figure 2 also captures an important fact that exports may be less effective than domestic de-

mand is in creating employment. In 2010, the share of products of the five major labor-saving

industries in the total domestic demand was 58 percent, which is very low compared to the 84

percent share of total exports in total domestic demand. Note that, in 1980, the share of these

industries’ products in total domestic demand was similar to that of the share of total exports. This

means that the composition of the export industry was relatively more labor-saving than domestic

industry.
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As a result of exploring the employment effect of exports by major industries (that is, the top

and bottom three industries in order of labor-intensity) we found that the less labor-intensive the

industry, the lower the employment effect of exports, and as the labor-intensity rate decreases, the

rate of decrease in employment is more significant.

Figure 2. Export share of five top labor-intensive industries (1980∼2010)
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3. The Empirical Analysis

As discussed above, the impact of exports on employment is closely related to the labor- or capital-

intensity of industries. That is, the process of the rapid substitution of labor with capital can

possibly explain the weakening of the virtuous circle between exports and employment. Based

on this understanding, we now empirically analyze the effect of exports on employment, using

industry-level data. In this analysis, we emphasize the importance of capital intensity in shaping

the export effect on employment. Prior to the empirical analysis, we draw a scatter plot to look

into the relationship between export-induced employment and capital intensity.
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The correlation between growth in exports and in employment is plotted against the capital-

intensity of industries. Figure 3 confirms that there is a negative relationship between the two

variables of exports and employment.6 In the case of labor-intensive industries, such as clothing,

leather·footwear, medical·precision·optical equipment industries, the correlation between the two

variables is positive and relatively high. From this, it can be interpreted that an increase in these

industries’ exports positively affects employment expansion.

In contrast, a negative correlation between the two variables is shown in oil refining, chemicals,

and primary metals industries, which are highly capital intensive. A negative correlation between

exports and employment in these industries can be interpreted as meaning that when there is an

increase in exports, one cannot expect to see employment growth because these industries tend to

rapidly substitute labor with capital. Rather, if labor productivity increases more, relative to export

growth, then employment may decline. This is consistent with Slaper (2015), who looks into the

correlation between the two variables of exports and employment by using data on the State of

Indiana’s exports and employment for the period 2002-2013. Slaper (2015) found negative cor-

relations in most industries, except for some highly labor-intensive ones(that is, textiles, leather,

processed food, and other manufacturing industries). In particular, he shows a high negative corre-

lation among highly capital-intensive industries, such as chemicals, primary metals, and electrical

and electronics industries.

3.1. Model Specification

Following most of the literature, we begin with a Cobb-Douglas production function of a represen-

tative firm in an industry, i, at time t, as follows:

Qit = AitKα
it Lβ

it , (5)

6The year-end value of tangible assets, divided by the total earning of employees, as a proxy for capital intensity, is
calculated by the KSIC 2-digit industry, using the data of the Mining and Manufacturing Survey reported by Statistics
Korea. The value used for the scatter plot is the common logarithm of capital intensity.
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Figure 3. Capital intensity and a correlation between exports and employment

Food Products

Beverages

Tabacco Products

Textiles, except apparel

Apparel, Clothing Accessories

Leather and Footwear

Wood and Wood Products

Paper and Paper Products

Printing and Reproduction of Recorded Media

Refined Petroleum Products

Chemicals and Chemical Products

Medicinal Chemical Products

Rubber and Plastics Products

Non−metallic Mineral Products

Basic MetalFabricated Metal Products

Electronic Components and Computer

Medical, Precision and Optical Instruments

Electrical Equipment

Other Machinery and Equipment

Motor Vehicles and Trailers

Other Transport Equipment

Furniture
Other Manufacturing

−1
−.

5
0

.5
1

C
or

re
la

tio
ns

(E
xp

or
t G

. R
at

e,
 E

m
pl

oy
m

en
t G

. R
at

e)

.2 .4 .6 .8 1 1.2 1.4
Log(Capital Intensity)

Correlation Fitted Line

Notes: The year-end value of tangible assets divided by employees’ total earning is used as a proxy for capital intensity.
24 manufacturing industries (2-digit Korean Standard Industrial Classification) are used to draw the scatter plot.

where Q denotes output, and K and L represent the quantity of capital and labor used in production,

respectively. A is total factor productivity.7 Rearranging Equation (5) for L after substituting

K = (α/β )(w/c)L, which is derived from the firm’s profit maximization, into Equation (5) gives

lnLit = θ0 +θ1ln(w/c)it +θ2lnQit , (6)

where w and c denote the real wage and rental rate of capital, respectively. Note that θ0 = (αlnβ −

αlnα − lnA)/(α +β ), θ1 =−α/(α +β ), and θ2 = 1/(α +β ).

Production efficiency grows over time, which is closely related to the X-efficiency of exports

and the rate of new technology adoption. Considering these production efficiencies, total factor

productivity can be written as Ait = eδ1TiXδ2
it , where X denotes exports, and T and δ are the time

variable and a positive constant, respectively. Substituting total factor productivity and θ2lnQit =

7α and β represent capital and labor’s shares of income, respectively. In practice, the input shares of income, α

and β , vary across industries and they also differ by time period, due to the development of production technology.
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φ1lnDit +φ2lnXit into Equation (6) gives the following:

lnLit = µ +θ1ln(w/c)it +φ1lnDit + γlnXit , (7)

where D and X represent domestic demand and exports, respectively. Note that µ is a constant,

that is (αlnβ −αlnα)/(α +β ), and φ1 = (1−σ)/(α +β ), where σ = X/Q is the ratio of exports

to total output, which is the export penetration. An interesting variable, γ = (σ − δ2)/(α + β ),

measures the extent to which exports lead to an increase in employment. The effect of exports

on employment can be determined by two opposite forces: the positive effect on employment as

part of additional production (σ) and the negative effect on employment through the productivity

channel (δ2). An increase in the wage of labor relative to the value of capital reduces firms’ labor

demand, which is consistent with a negative sign of θ1. The positive association between domestic

demand and employment can be easily captured by θ1, which is a positive constant.

The short-term deviation of employment due to adjustment costs in the labor market cannot be

reflected in the long-term labor demand function derived from Equation (7). However, referring to

Hamermesh (1989), we can write the dynamic path that considers the adjustment costs of the labor

market as follows:

lnL̂it − lnL̂it−1 = ρ(lnLit − lnL̂it−1)+ εit , (8)

where L̂ and L are the actual and long-run equilibrium labor demand, respectively. ρ is a parameter

that indicates the speed of employment adjustment. The closer ρ is to one, the closer labor demand

is to the steady state. By substituting Equation (7), which is long-run labor demand, into the

dynamic path above, the following dynamic panel equation can be obtained.

lnL̂it = η +∑
τ

λτ lnL̂it−τ +∑
k

θkln(w/c)it−k +∑
k

φklnDit−k +∑
k

γklnXit−k +νi +ψt + εit , (9)

where νi and ψt represent the unobserved industry-specific and time-specific effects, respectively.
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εit is an idiosyncratic error term. Note that τ ∈ {1,2, ...} and k ∈ {0,1, ...}, so that the lagged

dependent variables are included in the right hand side of Equation (9). Assuming perfect com-

petition in the capital market, the real rental rate of capital (c) can be captured by an unobserved

time-specific effect (ψt). Since the real rent of capital under perfect competition can be determined,

regardless of the industry, it is not included in the estimation model. Hereafter, the relative factor

prices (i.e., the ratio of the wage to the rental rate of capital, w/c) is considered to be equal to w.

The unobserved industry heterogeneity could lead to bias in the OLS estimators. Moreover,

in dynamic panel models with lagged dependent variables, the OLS estimates of coefficients of

the lagged variables are likely to be severely biased due to the correlation between the lagged

dependent variables (L̂it−k) and an error term (εit). This correlation occurs because the lagged

dependent variables are closely related to the unobserved, industry-specific heterogeneity, νi (e.g.,

Nickell 1981).

Nickell (1981) also shows that the first-difference estimators in the fixed-effects models gener-

ate inconsistent estimates, due to the correlation between the lagged dependent variables and the

error terms. In order to obtain unbiased and consistent estimates in the dynamic panel models,

we adopt Arellano and Bond (1991) generalised method of moments technique. The Arellano

and Bond method eliminates the time-invariant industry-specific fixed effects by taking first differ-

ences, and then exploiting the deeper lags of the dependent variables as instruments to deal with

endogeneity. The differenced labor demand equation for the dynamic panel of industries is of the

following form:

∆lnL̂it = η +∑
τ

λτ∆lnL̂it−τ +∑
k

θk∆ln(w/c)it−k +∑
k

φk∆lnDit−k +∑
k

γk∆lnXit−k +∆ψt +∆εit .

(10)

The first-differenced GMM estimator of Arellano and Bond (1991) may suffer from efficiency

losses when the residuals are correlated. The test statistics are needed to test whether the residuals

are free from second-order serial correlation. The validity of the instruments is checked using
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test statistics for over-identification restrictions, for example, the Sargan or Hansen test8 The test

statistics (e.g., AR(1), AR(2) and Hansen) for the validity of the instrument variables used in the

Arellano-Bond difference GMM estimator will be addressed in detail later.

As mentioned earlier, capital intensity by industry is an important factor that accounts for

the export effect on employment. Therefore, the additional variable for capital intensity across

industries is added to the regression equation in the form of an interaction term.9 In addition, we

use the information on the export proportion of Small and Medium-sized Enterprises (SMEs) and

the proportion of exports of intermediate goods to quantify the export effect on employment by

firm size and end-use group. As the capital intensity of SMEs is generally lower than that of large

firms, it is expected that the higher the proportion of SMEs in the industry, the more job creation

there will be from exports. These analyses consider firm size and end-use groups and, thus, are

able to provide useful information about job-related trade policies.

3.2. Data Description

We construct industry panel data for Korean manufacturing sectors for the period 2000 to 2010.

The main data set is drawn from Statistics Korea and the Korea Trade Statistics Promotion Institute

(KTSPI). Statistics Korea’s Mining and Manufacturing Survey (MMS) surveys businesses with 10

or more employees (about 75,000 businesses), and includes the number of employees, annual

wages, value of shipments, value added, major production costs, and year-end values of tangible

fixed assets. Export data is extracted from KTSPI.

The number of employees gives a broad sense of the overall employment, including regular,

temporary, self-employed and unpaid family workers. Of the total number of manufacturing em-

ployees, regular and temporary workers accounts for 97% of all workers. However, this number

does not include other types of workers including the self-employed. The value of shipments is

8When ‘Xtabond2’ and robust option are simultaneously used in STATA, the Hansen test is preferred to Sargan.
9In Equation (5), labor and capital shares of income (i.e., α and β ) are assumed to be constant, regardless of

industry and time. However, these assumptions should be relaxed in that these factors’ shares of income widely differ
across industries. It is also true, even in the same industry, when considering that the relative importance of capital is
growing as a result of technology development.
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measured as the amount of output actually produced, which is calculated based on sales (ship-

ments), changes in inventory and resales of goods, so the value of shipments is closely related to

annual sales. The year-end tangible assets that include land, buildings, machinery, equipment, and

transport machinery, such as vehicles and ships, can be used as a proxy for capital assets. All vari-

ables included in the MMS comply with the industrial classification prescribed in the 9th revision

of the Korea Standard Industrial Classification (KSIC).

HS-CPC-ISIC-KSIC concordance tables are used to match the MMS (KSIC industry classifi-

cation) with the export data (HS products classification). The MMS provides data on 486 KSIC

5-digit industries; however, 126 industries that can be linked with the export data are used for the

empirical analysis.10 Exports are also sub-grouped by income and geographic region, using the

Country & Lending Groups Database (World Bank).11 The proportion of SMEs’ and intermedi-

ates’ exports by industry are calculated using export information by firm size and end-use.12 It

should be noted that SMEs are defined as those with 300 employees or less.

Since the units in the MMS data are reported in Korean won, dollar-denominated exports are

converted into the Korean won, using the annual average won-dollar exchange rates obtained from

the Bank of Korea. Since all variables, except for the number of employees, are reported in current

prices, they are converted to constant prices by using the producer price index (PPI) by industry.

Table 2 shows the descriptive statistics of the main variables used in this study.

10In order to leave as many industries as possible in the linkage between employment and export data, the KSIC 3-5
digit industrial classification was used. For example, KSIC 1511 and KSIC 151 (that is, the KSIC 151 industry that
remains after excluding the KSIC 1511 industry) were taken into consideration when a sub-industry (KSIC 1511) out
of several sub-industries, including in the KSIC 151 industry was only available.

11As of 2015, low-income countries are defined as those with a GNI per capita of $1,025 or less in 2014; lower
middle-income countries are those with a GNI per capita between $1,026 and $4,035; upper middle-income countries
are included in the range of $4,036 to $12,475; high-income countries are those with a GNI per capita of $12,236 or
more. Korean exports are also subdivided into geographic regions: East Asia and the Pacific, Europe and Central Asia,
Latin America and the Caribbean, North America, South Asia, etc.

12Export information by firm size is available on the KTSPI database for 2006 to the present, while export informa-
tion by products’ end-use is available from 2002 onward. Due to the limitation of securing data for the analysis period
(2000 to 2014) of this study, we calculate the average values of each proportion for the period 2006 to 2014, which is
used as an interaction term in the regression equation.
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Table 2. Descriptive statistics

Variables Obs. Mean Standard Dev. Min Max

ln(Employees) 1815 9.005 1.412 3.584 12.606
ln(Total Shipment) 1815 28.448 1.664 22.144 32.768
ln(Domestic Demand) 1815 28.198 1.658 20.176 32.335
ln(Wage per Worker) 1815 17.186 0.372 15.216 18.402
ln(Exports) 1815 26.71 2.231 17.9 31.935
ln(Capital Intensity) 1815 1.366 0.576 -0.699 3.666
Exp. Proportion(SMEs) 1815 0.509 0.284 0.019 0.994
Exp. Proportion(Intermediates) 1815 0.332 0.45 0 1
Exp. Proportion(F. Comsumption) 1815 0.305 0.248 0 1

Notes: ln(Domestic Demand) is a natural logarithm of total shipments minus exports. ln(Capital Intensity) is a natural
logarithm of the year-end value of tangible assets divided by total wage. The natural logarithm of the capital intensity
in some industries (i.e., manufactures of leather, luggage and similar products (KSIC 151), leisure and sporting boats
building (KSIC 3112), manufactures of imitation and costume jewelry (KSIC 3312)) is less than zero.

3.3. Estimation Results

Table 3 shows the results of estimating the dynamic employment equation using the Arellano-Bond

difference GMM.13 The main focus of this study is to quantify the extent to which an industry’s

capital intensity is related to its export effect on employment. Together with the fact that the

characteristics of the products embodied in exports are changing towards being more labor-saving

(or capital-intensive), the estimation results on the export effect on employment, which may differ

across capital-intensities, can help shed light on why export growth does not lead to sufficient job

creation, compared to the export effect during the 1970s and 1980s. In this context, the main

variable of interest is an interaction term that allows us to capture the role of capital intensity in

determining the impact of exports on employment.

Most of all, it is necessary to discuss the results of the test statistics (i.e., AR(1), AR(2), Hansen)

for the validity of the AB GMM estimator (i.e., the autocorrelation and over-identification). In all

model specifications, the AR(1) test for the autocorrelation of the residuals rejects the hypothesis

13The difference GMM may produce large finite sample biases when the series are persistent. For this reason, we
use the system GMM introduced by Blundell and Bond (1998), where the authors proposed extra moment conditions
that can help overcome the weak instrument problems of the AB difference GMM estimator. The estimation results
using the system GMM are presented in the Appendix on Table 5.
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that the errors are not autocorrelated, while the AR(2) test does not reject the hypothesis, so there is

no evidence for significant second-order autocorrelation. For the validity of the over-identification

restrictions, Hansen test provides the p-values for the null hypothesis. In all specifications, we do

not reject the null hypothesis, which suggests that the instruments used in the test are appropriate.

As shown in Table 3, an increase in domestic demand leads to more jobs, while there is a

negative correlation between real wages per worker and employment. These results are consistent

with the theory of labor demand. A negative association between capital intensity and employment

can be interpreted as indicating that job creation is lower in higher-capital-intensity industries than

it is in lower-capital-intensity industries. This implies that the overall employment effect of exports

can further decrease if the capital-labor ratio embodied in exports increases.

The estimated coefficients for both domestic demand and exports are statistically significant at

the 1% level and have positive signs regardless of the model specifications. As a result of estimating

using the AB GMM (3rd column in Table 3), a 10% increase in exports leads to a 0.66% increase

in employment, whereas a 10% increase in domestic demand increases employment by 1.96%.

An increase in domestic demand is more strongly associated with employment growth than is an

increase in exports. These results are consistent with the fact that the average capital intensity of

domestic demand is lower than the one embodied in exports.

The export elasticity of employment depends on the capital intensity, which is supported by

exports and an interaction term. As shown in the 5th column of Table 3, the estimated coefficient

for exports is 0.114, while the interaction term is -0.039. The opposite signs of these coefficients

implies that capital intensity weakens the positive impact of exports on employment. As a result

of calculating the employment effect of exports by applying maximum and minimum values of

capital intensity (see Table 2), the export elasticity of employment that corresponds to the highest

level of capital intensity is 0.14. In contrast, the corresponding elasticity for the minimum value of

capital intensity is -0.03, which implies that the employment effect of exports may be insignificant

or absent in a relatively high capital-intensive industry. In other words, this means that there is a

limit to the number of new export-induced jobs created, especially in capital-intensive industries.
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Table 3. Main regression results

Dependent Variable = ln(Employees)

Total Exports Exports to High-income Countries

FE Arellano-Bond Difference GMM

(1) (2) (3) (4) (5) (6) (7) (8) (9)

ln(Employees)-L1
0.351† 0.363† 0.361† 0.350† 0.202† 0.185† 0.176† 0.170†
(-0.07) (-0.07) (-0.071) (-0.065) (-0.054) (-0.051) (-0.051) (-0.049)

ln(Employees)-L2
0.075 0.089∗∗ 0.093∗∗ 0.095∗∗ 0.082∗∗ 0.111† 0.111† 0.110†

(-0.045) (-0.043) (-0.043) (-0.043) (-0.036) (-0.034) (-0.033) (-0.034)

ln(Domestic Demand)
0.306† 0.187† 0.196† 0.196† 0.193† 0.438† 0.520† 0.520† 0.516†

(-0.044) (-0.04) (-0.046) (-0.046) (-0.046) (-0.039) (-0.042) (-0.04) (-0.04)

ln(Wages)
-0.364† -0.219† -0.269† -0.279† -0.288† -0.371† -0.522† -0.541† -0.550†
(-0.065) (-0.048) (-0.072) (-0.068) (-0.066) (-0.046) (-0.067) (-0.067) (-0.064)

ln(Exports)
0.139† 0.069† 0.066† 0.076† 0.114† 0.041† 0.032∗∗ 0.057† 0.080∗∗

(-0.025) (-0.018) (-0.019) (-0.020) (-0.038) (-0.015) (-0.014) (-0.016) (-0.032)

ln(Capital Intensity)
-0.084 -0.197∗ 0.755 -0.438† 0.414

(-0.053) (-0.109) (-0.577) (-0.093) (-0.503)

ln(Exports)·ln(Capital Intensity)
-0.009∗∗ -0.039∗ -0.019† -0.036∗

(-0.004) (-0.021) (-0.003) (-0.02)
Adj. R-Squared 0.517 - - - - - - - -
AR(1)

-
0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000

AR(2) 0.137 0.247 0.231 0.166 0.112 0.148 0.153 0.130
Hensen - 0.195 0.191 0.195 0.169 0.201 0.182 0.158 0.154
Group(KSIC) 124 122 122 122 122 122 122 122 122
Observations 1,770 1,388 1,388 1,388 1,388 1,388 1,388 1,388 1,388

Notes: The estimators analyzed are the fixed-effects and the Arellano-Bond two-step difference GMM. Year dummies are included in all the specifications to control
for the year-specific effects. The robust standard errors are in parentheses. †, ∗∗, and ∗ refer to statistical significance at the 1 %, 5 %, and 10 % level, respectively.

18



The estimation results that consider the only exports to high-income countries are shown in

Table 3, columns (6)-(9). The employment effect of exports to high-income countries is signifi-

cantly smaller than that of total exports. This result is consistent with Verhoogen (2008), where

the author argues that in the process of exporting to high-income countries, firms tend to increase

their relative demand for skilled labor (or capital inputs) to improve product quality. The effect

of replacing unskilled labor with skilled labor can be relatively strong in exports to high-income

countries, in that importing countries’ high income levels lead to increases in demand for high

quality products.

Table 4 columns (4)-(5) shows the results of estimating the export effects on employment,

taking into account the proportion of exports of SMEs, by industry. Given the high correlation

between capital intensity and firm size, it is expected that the higher the proportion of exports by

SMEs, the greater the effect of job creation from exports. In fact, the export elasticity of employ-

ment tends to increase with an increase in the share of small firms’ exports. The estimated coeffi-

cient of exports is not statistically different from zero; however the coefficients of the interaction

term that includes the export proportion of SMEs is positive (0.139) and statistically significant.

Table 4 columns (6)-(9) reports the estimated results, taking into account the proportion of

intermediate/consumer goods exports. First, the proportion of intermediate goods exports is neg-

atively associated with the export effect on employment, which is shown in columns (6)-(7). The

export coefficient is 0.096, which is statistically significant at the 1 % level. However, the esti-

mated coefficient on the interaction term, which is composed of exports and its share of intermedi-

ate goods, has a negative value of -0.101. This implies that the effect of exports on employment is

likely to be insignificant, especially in industries that heavily rely on exports of intermediate goods.

In contrast to intermediate goods, the higher the share of consumer goods exports, the greater the

effect of exports on employment. This result can be interpreted as reflecting that consumer goods

are closely related to labor-intensive production processes.
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Table 4. Employment effects of exports by firm size and end-use

Dependent Variable = ln(Employees)

Total Exports
Proportions of Proportions of Intermediate &
SMEs’ Exports Consumer Goods Exports

(1) (2) (3) (4) (5) (6) (7) (8) (9)

ln(Employees)-L1
0.363† 0.361† 0.350† 0.345† 0.358† 0.342† 0.356† 0.342† 0.355†

(-0.070) (-0.071) (-0.065) (-0.072) (-0.073) (-0.068) (-0.067) (-0.069) (-0.067)

ln(Employees)-L2
0.089∗∗ 0.093∗∗ 0.095∗∗ 0.065 0.079∗ 0.061 0.073∗ 0.065 0.064
(-0.043) (-0.043) (-0.043) (-0.047) (-0.045) (-0.046) (-0.043) (-0.047) (-0.046)

ln(Domestic Demand)
0.196† 0.196† 0.193† 0.191† 0.198† 0.186† 0.194† 0.187† 0.192†

(-0.046) (-0.046) (-0.046) (-0.038) (-0.044) (-0.040) (-0.046) (-0.040) (-0.045)

ln(Wages)
-0.269† -0.279† -0.288† -0.221† -0.270† -0.249† -0.297† -0.264† -0.273†
(-0.072) (-0.068) (-0.066) (-0.047) (-0.070) (-0.045) (-0.066) (-0.045) (-0.049)

ln(Exports)
0.066† 0.076† 0.114† 0.024 0.025 0.102† 0.096† 0.004 -0.01

(-0.019) (-0.02) (-0.038) (-0.019) (-0.022) (-0.033) (-0.031) (-0.030) (-0.028)

ln(Capital Intensity)
-0.197* 0.755 -0.189∗ -0.194∗ -0.160∗∗

(-0.109) (-0.577) (-0.102) (-0.107) (-0.067)

ln(Exports)·ln(Capital Intensity)
-0.009∗∗ -0.039∗

(-0.004) (-0.021)

ln(Exports)·ln(SMEs)
0.156∗ 0.139∗

(-0.089) (-0.079)

ln(Exports)·ln(Intermediate Inputs)
-0.104∗ -0.101∗

(-0.060) (-0.053)

ln(Exports)·ln(Consumption Goods)
0.096∗ 0.107∗∗

(-0.054) (-0.053)
AR(1) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AR(2) 0.247 0.231 0.166 0.11 0.22 0.182 0.312 0.167 0.315
Hensen 0.191 0.195 0.169 0.219 0.177 0.182 0.177 0.476 0.443
Group(KSIC) 122 122 122 122 122 122 122 122 122
Observations 1,388 1,388 1,388 1,388 1,388 1,388 1,388 1,388 1,388

Notes: The estimator analyzed is the Arellano-Bond two-step difference GMM. The proportions of SMEs’ exports and intermediate/consumer goods exports by
industry are used as variables of the interaction term. Year dummies are included in all of the specifications to control for year-specific effects. The robust standard
errors are in parentheses. †, ∗∗, and ∗ refer to statistical significance at the 1 %, 5 %, and 10 % level, respectively.
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4. Concluding Remarks

In light of the importance of exports in the Korean labor market, this paper attempts to find the

primary reasons why export growth does not lead to sufficient job creation. The main purpose

of this study is to provide useful information that can shed light on why the export effect on

employment has weakened since 1990, and then to suggest some policy implications which could

possibly strengthen the virtuous cycle between exports and employment.

The main findings of the study can be summarized as follows. First, the reduction in the

export effect on exports is highly correlated with changes in the composition of export products.

In other words, the export effect on employment has weakened as the composition of exports

has shifted toward less labor-intensive and more capital-intensive products. A closer look at the

changes in the composition of export products shows that the share of the top five labor-saving

industries (petroleum, primary metals, transportation equipment, chemicals, electrical equipment

and electronics) of total exports has significantly increased from 36 %, in 1980, to nearly 84 %, in

2010, whereas the share of the top five labor-intensive industries of total exports has decreased by

48 % for the last 30 years. It is worth noting that the export-induced employment effect may be

weaker than that of domestic demand.

Second, an increase in exports leads to an increase in manufacturing jobs, and the export elas-

ticity of employment decreases as capital-intensity increases. This implies that the reason why

exports do not create sufficient jobs is closely related to the capital intensity of the products export

industries produce. Third, the export elasticity of employment tends to be higher when the export

proportion of SMEs’ products is larger. In other words, the employment effect of exports is rela-

tively low in industries with a high proportion of small firms. The export elasticity of employment

also depends on a product’s main end-use (i.e., intermediates and final consumption), which differs

across industries. To be more specific, the greater the proportion of intermediate inputs in an in-

dustry, the lower the export elasticity of employment. In contrast, the export effect on employment

is positively associated with the export share of final consumption goods. These empirical findings
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imply that, other things being equal, exports of final consumption goods produced by SMEs are

relatively more effective in creating jobs than are goods produced by other types of industries. This

result supports the Korean government’s emphasis on policies that aim to encourage and promote

SME participation in exporting.

Above all, it is important to understand that the weakening of the export effect on employment

is a natural consequence of efficient resource allocation among industries. As the decline in the

number of manufacturing jobs that occurs during the process of efficient resource allocation is con-

sidered a positive aspect of economic growth, we should be cautious when implementing policies

for employment promotion through changes in the industrial structure. The empirical findings of

this study also emphasize the importance of government policies that foster SMEs as new growth

engines because it is difficult to expect further job creation through increases in the exports of

goods produced by large-sized labor-saving firms.

To this end, it is important to implement some policies that promote the continuous growth

of SMEs, such as promoting business cooperation between large- and small-to-medium-sized en-

terprises, and regulatory reform. Second, it is necessary to actively support start-ups and SMEs

that can quickly adapt amidst the dramatic changes that stem from the fourth industrial revolution.

Third, it is important to provide government supports for securing overseas distribution channels in

order to expand the export penetration of SMEs. For example, it could be possible to promote par-

ticipation and expansion of SMEs utilizing the local distribution networks (e.g., E-Mart, LotteMart,

etc.) or global open markets (e.g., Amazon, eBay, Taobao, etc.). Finally, it is recommended that

policies should aim to increase the participation of SMEs in GVCs, through government policies

that enable foreign multinationals to more actively utilize domestic production facilities.
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Appendix

Table 5. Regression results using the Syetem GMM

Dependent Variable = ln(Employees)

(1) (2) (3) (4)

ln(Employees)-L1 0.720∗∗∗ 0.583∗∗∗ 0.566∗∗∗ 0.544∗∗∗
(-0.089) (-0.081) (-0.083) (-0.083)

ln(Employees)-L2 0.048 0.103∗ 0.108∗ 0.106∗∗
(-0.062) (-0.055) (-0.055) (-0.052)

ln(Domestic Demand) 0.152∗∗∗ 0.216∗∗∗ 0.222∗∗∗ 0.234∗∗∗
(-0.027) (-0.031) (-0.033) (-0.037)

ln(Wages) -0.317∗∗∗ -0.324∗∗∗ -0.336∗∗∗ -0.347∗∗∗
(-0.059) (-0.063) (-0.069) (-0.078)

ln(Exports) 0.040∗∗∗ 0.057∗∗∗ 0.077∗∗∗ 0.131∗∗∗
(-0.015) (-0.014) (-0.016) (-0.043)

ln(Capital Intensity) -0.290∗∗∗ 0.647
(-0.056) (-0.503)

ln(Exports)·ln(Capital Intensity) -0.011∗∗∗ -0.044∗∗
(-0.002) (-0.02)

AR(1) 0.001 0.001 0.000 0.000
AR(2) 0.231 0.246 0.195 0.128
Hensen 0.966 0.989 0.983 0.974
Group(KSIC) 122 122 122 122
Observations 1,525 1,525 1,525 1,525

Notes: The estimator analyzed is the system GMM. Year dummies are included in all the specifications to control for
year-specific fixed effects. The robust standard errors are in parentheses. ∗∗∗, ∗∗, and ∗ refer to statistical significance
at the 1 %, 5 %, and 10 % level, respectively.
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