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Executive Summary

Official estimates peg global business-to-business ecommerce at 15 trillion dollars
and global business-to-consumer ecommerce at 1.2 trillion dollars in 2013
(UNCTAD 2015). When we turn to official estimates for Korea, it is easy to find
that Korea’s business-to-consumer ecommerce market is growing at more than
twenty percent per year and has emerged as the third largest global ecommerce
market in Asia. It is not very much surprising to know the numbers for Korea
since Korea is one of the world’s most advanced countries in terms of infor-
mation and communication technology. However, it is somewhat surprising that
we know little about how ecommerce firms or establishments are distributed in
the economy of Korea. In addition, we know little about how ecommerce estab-
lishments perform relative to their counterparts of a similar age and size in the
same industry.

The paper aims to characterize and test performance differences between ecom-
merce and non-ecommerce firms or establishments. Although the number of
ecommerce establishments makes up a small fraction of the economy, ecom-
merce establishments have a heavier weight in sales, employment, and wage. Due
to endogeneity of ecommerce variable, the paper reconstructs the 2010 Korea
Census dataset by using Propensity Matching Score and shows that in manufac-
ture ecommerce establishments have, on average, larger sales-per-worker and pay
higher wage whereas in services ecommerce ones have higher sales-per-worker
but pay no larger wage than their counterparts of a similar age and size in the
same industry. It also adds quantile estimates showing that sales-per-worker dif-
ferences between ecommerce and non-ecommerce establishments in manufac-
ture are positive and statistically significant only at lower quantiles of the distribu-
tion. In services, sales-per-worker differences between them are positive and sig-
nificant at most of distribution but turns to be negative, though not significant, at
above upper quantile of the distribution.

Keywords: Ecommerce, Firm Performance, Sales-per-worker, Wage
JEL Classification Numbers: F1
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Ecommerce and Firm Performance:
Evidence from Korea

LEE Kyu Yub *

Abstract

This paper describes and tests performance differences between ecommerce
and non-ecommerce firms or establishments by using the 2010 Census for Ko-
rea. Although the number of ecommerce establishments makes up a small frac-
tion of the economy, ecommerce establishments have a heavier weight in sales,
employment, and wage. Due to endogeneity of ecommerce variable, the pa-
per reconstructs the 2010 Korea Census dataset by using Propensity Matching
Score. It shows that in manufacture ecommerce establishments have, on av-
erage, larger sales-per-worker and pay higher wage whereas in services ecom-
merce ones have higher sales-per-worker but pay no larger wage than their
counterparts of a similar age and size in the same industry. It also adds quan-
tile estimates showing that sales-per-worker differences between ecommerce
and non-ecommerce establishments in manufacture are positive and statisti-
cally significant only at lower quantiles of the distribution. In services, sales-
per-worker differences between them are positive and significant at most of
distribution but turns to be negative, though not significant, at above upper
quantile of the distribution.
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1. Introduction

Electronic commerce, commerce via internet, is one of the most natural outcomes
in the modern digital economy. Official estimates peg global business-to-business
ecommerce at 15 trillion dollars and global business-to-consumer ecommerce at
1.2 trillion dollars in 2013 (UNCTAD 2015). When we turn to official estimates
for Korea, it is easy to find that Korea’s business-to-consumer ecommerce market
is growing at more than twenty percent per year and has emerged as the third
largest global ecommerce market in Asia. It is not very much surprising to know
the numbers for Korea since Korea is one of the world’s most advanced countries
in terms of information and communication technology. However, it is somewhat
surprising that we know little about how ecommerce firms or establishments are
distributed in the economy of Korea. In addition, we know little about how ecom-
merce establishments perform relative to their counterparts of a similar age and
size in the same industry. The paper aims to characterize and test performance
differences between ecommerce and non-ecommerce firms or establishments.’

The main findings of the paper can be summarized as follows. The paper finds
that while the number of ecommerce establishments makes up a small fraction
of the economy, ecommerce establishments have a heavier weight in sales, em-
ployment, and wage. It shows that in manufacture ecommerce establishments

have, on average, larger sales-per-worker and pay higher wage? whereas in ser-

IFundamentally speaking, if there were no characteristic difference between them, why should
we care about ecommerce? It would be meaningless to focus on the effect of ecommerce firms if they
were no different from non-ecommerce firms, because that would ultimately mean to deal with just
usual firms, regardless of ecommerce activity.

20ur findings remind us of performance differences between exporters and non-exporters well
documented by Bernard and Jensen (1994) in the international trade literature.
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vices ecommerce ones have higher sales-per-worker but pay no larger wage than
their counterparts of a similar age and size in the same industry. It also adds
quantile estimates showing that sales-per-worker differences between ecommerce
and non-ecommerce establishments in manufacture are positive and statistically
significant only at lower quantiles of the distribution. In services, sales-per-worker
differences between them are positive and significant at most of distribution but
turns to be negative, though not significant, at above upper quantile of the distri-
bution.

The contribution of the paper to the ecommerce literature is three folds. First,
the paper contributes to the literature by describing performance differences be-
tween ecommerce and non-ecommerce establishments using a unique establishment-
level dataset that includes all establishments in both manufacturing and services
industries. I use the 2010 Census collected by Statistics Korea, the national sta-
tistical office of the Republic of Korea. Using the 2010 Korea Census, I report
a detailed description of performance differences between ecommerce and non-
ecommerce establishments by industry and establishment-size. Based on the sta-
tistical description, the paper highlights that the number of ecommerce establish-
ments makes up a small fraction of the economy and that ecommerce activities are
concentrated in a few industries in both manufacture and services. Although there
are a relatively small fraction of ecommerce establishments in Korea, the paper
finds that they play an important role in economic performances and in the labor
market. The descriptive statistics provided by the paper can be valuable since ex-

isting studies cannot provide such characteristics of ecommerce due to their relying

1. Introduction 9



on a limited number of samples sometimes for manufacture only.

Second, it contributes to the ecommerce literature on productivity. The paper
tests performance differences between ecommerce and non-ecommerce establish-
ments and focuses on, at establishment-level, sales-per-worker and wage as de-
pendant variables. In showing regression estimates, it uses the OLS as well as
quantile regression analysis. In fact, we can answer main questions of the paper
such as “is ecommerce establishment different from non-ecommerce counterparts?”
or “do ecommerce establishments pay more than non-ecommerce ones?” based on
the OLS regression estimates. The reason why we adopt quantile regeression is
that there are outliers in the dataset which lead the OLS regression estimates to
be biased and inefficient. Moreover, we can answer additional questions beyond
the main questions such as “does ecommerce have a stronger effect at the upper
end of sales-per-worker?” or “does ecommerce have a larger effect on the lower
end of wage distribution than average?” In this way, we can draw a more compre-
hensive picture of the effect of ecommerce status on dependent variables such as
sales-per-worker and wage.

Third, the paper endeavors to estimate better by relieving the endogeneity prob-
lem of ecommerce variable. It is very likely to suffer from self-selection problem in
using the 2010 Korea Census. We cannot tell whether large-sized establishments
are engaging ecommerce activity because confounding factors that affect both out-
come and ecommerce or ecommerce activity affects outcome. Thus, we cannot do
impact analysis nor make a causal statement with any results from regression.

In other words, estimates do not direct causality between ecommerce activity in

10 Ecommerce and Firm Performance: Evidence from Korea



selling goods or services and establishment performance, but show correlation be-
tween them. The paper chooses to adopt one of the most natural approaches the
so-called propensity score matching given the 2010 Korea Census dataset. The
approach predicts outcomes of ecommerce establishment when they were not en-
gaging in ecommerce activity using non-ecommerce establishments which are most
close to ecommerce establishments in hand. With a matched sample from the 2010
Korea Census dataset, I run OLS and quantile regression.

Relating to the literature: The scope of existing studies in the ecommerce
literature can be very wide if researchers treat the internet and information and
communication technology (so-called ICT) as proxies for ecommerce activity. How-
ever, note that firms or establishments using the internet and ICT are not neces-
sarily ecommerce users in selling their goods or services. Nevertheless, it is worth
to review several papers in the ICT literature since there is no canonical model (or
theory) to deal with ecommerce directly. In most cases, earlier studies in the ICT
literature treat ICT variable as an additional input of Cobb-Douglas production in
an industry or a firm (for example, Marilanta and Rouvinen 2003 and Farooqui
2005). Then the productivity effect of the ICT either in an industry or a firm would
depend on complementarity (or substitution) between the variable and other input
factors. In general, many authors seem to presume that the ICT variable is likely
to be complementary with other input variables such as labor and physical capital.
This makes some sense because otherwise an industry or a firm finds no reason to
increase ICT investments in their production.

In the same vein, several studies in the ecommerce literature have examined

1. Introduction 11



the effect of ecommerce on firm productivity by using micro-econometric approaches
with a limited number of samples.? At industry-level, Falk and Hagsten (2015) pro-
vide empirical evidence on positive (labor) productivity effects of ecommerce. They
use a unique panel of micro-aggregated firm-level for 14 European countries span-
ning over the years 2002 to 2010.* Their empirical approach is based on the usual
OLS regression estimation and system GMM to account for endogeneity of ecom-
merce activity. The main result by Falk and Hagsten (2015) is that an increase in
ecommerce sales raises the rate of labor productivity by 0.3 percentage points over
a two-year period for the total sample.

At firm-level, Bertschek et al. (2006) study the effects of business-to-business
ecommerce (B2B) on labor productivity by using a sample of 1,394 German firms
from the manufacturing industries and from selected services sectors. To see the
productivity effect of B2B ecommerce, they implement an endogenous switching-
regression model. One of their main results is that output elasticity with respect
to ICT-investment is higher for firms using B2B. They explain this result due to
(strategic) complementarity between B2B and the input factors of the firms. OECD
(2004) also studies the effect of ecommerce on labor productivity. It combines sev-
eral ecommerce surveys including the Annual Business Inquiry and the Eurostat

ecommerce inquiry. Unlike Bertschek et al. (2006), OECD (2004) uses value-added

3Aside from the focus on productivity in the ecommerce literature, several other studies use
variables of the internet and/or ICT to investigate the effects of the internet and ICT on total
productivity (USITC 2013), on trade volume (Xing 2017, Osnago and Tan 2016, Choi 2010, Freunda
and Weinhold 2002, 2004), on trade costs (Slum and Glodfarb 2006) and many others. Still other
papers including Einav et al.(2014), Terzi (2011), Goldmanis et al. (2010), Willis (2004), can be
included for further readings.

4Although they obtained a firm-level dataset, they aggregated firms by industry due to disclosure
issues.
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per worker and gross output per worker as a measure of productivity. It reports
that ecommerce has an overall positive effect on firm performance in both manu-
facture and services regardless of firm size. However, the size of firm matters in
Konings and Roodhooft (2002) who examined the impact of e-business on economic
performance. They collect data from Belgian manufacturing firms and find that
ecommerce has no effect on total factor productivity in small firms while it has
positive effects on performance of e-business in large firms. Their finding implies
heterogeneous effect of ecommerce depending on firm size.

Not all studies report that ecommerce activity has a positive impact on firm
performance. For example, Quiros Romero and Rodriguez Rodriguez (2010) set up
a framework based on the stochastic frontier using Spanish manufacturing firms
in 2000-2015. Their results suggest that ecommerce sales have no influence on firm
efficiency. Thus, it would be ultimately an empirical question to see if ecommerce
activity helps firms increase their (labor) productivity.

All the aforementioned studies rely on a particular dataset with a limited num-
ber of samples from ecommerce survey. Thus, it is very difficult to find a paper
that describes how ecommerce establishments are distributed in an economy. It
is also very difficult to find a paper providing evidence on performance differences
between ecommerce and non-ecommerce firms in terms of firm productivity (sales-
per-worker in the paper) as well as wage in Korea. The reason for examining wage
difference between ecommerce and non-ecommerce establishments is because it
is entirely possible that ecommerce activity and sales-per-worker are statistically

positively related but ecommerce activity and wage are not related after control-
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ling age and size of establishment and detailed industry level. Unlike the previous
studies, the estimation strategy that the paper selects is not limited to the OLS
regression estimation but also extended to the quantile regression estimation in
order to understand better the dataset including ecommerce variables.

The paper is organized as follows. Section 2 explains the 2010 Korea Census
data and provides industry and firm-level characteristics of performance differ-
ences between ecommerce and non-ecommerce establishments. Section 3 explains
how to construct a matched dataset to relieve the self-selection problem in the 2010
Korea Census. Section 4 provides empirical evidence by OLS and quantile regres-
sion for performance differences between ecommerce and non-ecommerce estab-

lishments. Section 5 concludes the paper.

2. Data and Statistical Description

2.1 Data

This paper uses detailed establishment-level data from the Statistics Korea database
to examine the relationship between ecommerce activity and establishment perfor-
mance. Statistics Korea has released the 2010 Census. The 2010 Korea Census
includes all establishments in both manufacturing and services sectors and clas-
sifies industries based on the KSIC (Korea Standard Industry Classifications). It
collects information on employment, annual compensation for workers, total value
of sales, ecommerce activity, etc. These data are available at the 5-digit KSIC.

An ecommerce establishment is an establishment that sells goods or services

14 Ecommerce and Firm Performance: Evidence from Korea



through the internet or computer networks. Thus, non-ecommerce establishments
in the dataset refer to establishments that sell goods or services offline. The 2010
Korea Census contains ecommerce variables obtained from questions whether the
establishment uses ecommerce in selling goods or services, and, if yes, the share of
sales conducted by ecommerce. For the sake of simplicity, I use a dummy variable
for ecommerce status in our analysis.?

The paper focuses on the 2010 Census for Korea because it contains the whole of
establishments in all industries. Second, it is the only dataset that includes ecom-
merce variables of manufacturing industries. Further, data from the 2010 Korea
Census is most useful to provide detailed cross-sectional analysis on the character-
istics and performance differences between ecommerce and non-ecommerce estab-

lishments.

2.2 Statistical Description

Table 1 shows that in 2010 Korea has 3,343,541 establishments in eighteen in-
dustries including agriculture, mining, manufacture, and many other services in-
dustries. Out of 3,343,541 establishments, only 72,144 establishments engage in
ecommerce activity for selling their goods or services, with about 3.2% of these es-
tablishments in manufacture and 2.5% in services industries. Among these ecom-
merce establishments, manufacture takes the largest share, 43.5%, of total ecom-

merce sales, construction 12.8%, and wholesale and retail trade 20.7%. Note here

5Alternatively, we might use the ecommerce share from the establishment as the appropriate
establishment-level variable. Due to the complexity required to generate a matched dataset for
analysis, we avoid this alternative approach.
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Table 1. Industry Characteristics at 1-digit KSIC

Percent EC as Percent

Number of Dist. of Number of Percentof Dist. of

Industry (1-digit KSIC) Est. Est. EC Est. Est. EC Est.
Total 3,343,541 100.0 72,144 2.2 100.00
Agriculture, hunting and forestry 2,354 0.1 139 5.9 0.2
Mining and quarrying 1,770 0.1 78 4.4 0.1
Manufacture 326,813 9.8 10,458 3.2 14.5
Electricity, gas and water supply 1,499 0.0 51 3.4 0.1
Recycling 5,402 0.2 130 2.4 0.2
Construction 96,833 2.9 5,486 5.7 7.6
Wholesale and retail trade 876,654 26.2 31,402 3.6 43.5
Transportation 347,179 104 1,209 0.3 1.7
Hotel and restaurants 634,500 19.0 4,061 0.6 5.6
Telecommunication 26,375 0.8 3,219 12.2 4.5
Financial intermediation 39,353 1.2 2,555 6.5 3.5
Real estate, renting 126,081 3.8 2,022 1.6 2.8
Professional, science, and technology 70,601 2.1 2,521 3.6 3.5
Business activities 35,910 11 2,177 6.1 3.0
Education 165,964 5.0 2,460 1.5 3.4
Health and social work 107,012 3.2 1,751 1.6 2.4
Art, sports and recreational services 102,948 3.1 791 0.8 1.1
Community social and personal services 376,293 11.3 1,634 0.4 2.3

Notes: Author’s calculations at the 1-digit KSIC. EC stands for ecommerce status. Dist. means distribution. Est. stands for
establishment, workplace consisting of one or more employees.
Sources: Data are from the 2010 Korea Census collected by Statistics Korea.

that the share of ecommerce sales out of industrial total sales varies from 0.53%
(Health and social work) to 8.21% (Construction) at the 1-digit KSIC (see Table A1l

in the Appendix).

Table 2 provides industry characteristics in terms of share of total value of sales,
total employment (workers), and wage depending on ecommerce status after aggre-
gating up to the 1-digit KSIC in the 2010 Korea Census. EC as percent of Est. in
Table 1 is reproduced in the second column of Table 2 as Share of EC Est. for the
purpose of comparison with other shares. Although the total number of ecommerce

establishment takes only 2.2% in the economy, share of the total sales of ecom-
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Table 2. Ecommerce Share at the 1-digit KSIC

Share of Share of Share of Share of

Industry (1-digit KSIC) EC Est. EC Sales EC Size EC Wage
Total 2.2 4.3 6.0 8.8
Agriculture, hunting and forestry 5.9 1.1 5.1 3.5
Mining and quarrying 4.4 4.3 5.5 4.8
Manufacture 3.2 5.4 6.3 8.4
Electricity, gas and water supply 3.4 3.6 5.9 6.4
Recycling 2.4 2.4 2.9 2.9
Construction 5.7 8.2 13.2 14.2
Wholesale and retail trade 3.6 5.3 8.4 15.6
Transportation 0.3 3.4 4.7 13.0
Hotel and restaurants 0.6 1.0 2.0 8.3
Telecommunication 12.2 7.9 17.6 18.0
Financial intermediation 6.5 1.7 7.6 10.4
Real estate, renting 1.6 1.2 1.8 1.7
Professional, science, and technology 3.6 2.0 6.7 7.4
Business activities 6.1 3.0 4.9 4.9
Education 1.5 2.3 4.1 4.6
Health and social work 1.6 0.5 1.6 14
Art, sports and recreational services 0.8 1.9 4.7 7.9
Community social and personal services 0.4 0.9 1.2 3.2

Notes: Author’s calculations at the 1-digit KSIC. EC stands for ecommerce status. Dist. means distribution. Est. stands for
establishment, workplace consisting of one or more employees. Size is measured by the number of workers at establishment.
Sources: Data are from the 2010 Korea Census collected by Statistics Korea.

merce establishments takes 4.3%. In addition, the share of the number workers
of ecommerce establishments takes 6.0%, and share of the total amount of wage
payments by them 8.8%. This implies that, although the number of ecommerce
establishments makes up a small fraction of the economy, they play an important

role in economic performances in terms of sales, employment, and wage.

More than 70 percent of total sales are concentrated in a few industries, includ-
ing manufacture (34.71%), wholesale and retail trade (16.89%), financial interme-
diation (18.43%), and the fourth largest industry, construction (6.73%). The rest
of the industries in the economy account for less than 4% of total sales (see Table

A1l for more details in Appendix). By decomposing the aggregated variables into
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2-digit KSIC, manufacturing and services industries can be characterized by vari-
ables including the share of total sales, average establishment size at ecommerce
and non-ecommerce establishments, and percentage of total ecommerce sales at
ecommerce establishments in two groups of industries (manufacture and services).

Data for manufacturing industries at the 2-digit KSIC level show that the
largest industries in terms of above 5% in total sales are Petroleum (8.01%), Chem-
icals (8.67%), Primary metal (10.24%), Electronic equipment (18.33%), Misc. Man-
ufacture (7.19%), Mobile Manufacture (10.58%), and Misc. Transportation (5.83%).
In particular, ecommerce sales are mostly concentrated in Chemicals (8.59%), Pri-
mary metal (26.69%), and Electronic equipment (40.95%). It is surprising that
the average size of ecommerce establishments is mostly larger than that of non-
ecommerce establishments, except for three industries, Beverage, Tobacco, Misc.
Transportation. Ecommerce establishments in Petroleum have, on average, about
100 workers more than non-ecommerce establishments in that industry. Similarly,
the same patterns can be found in Primary metal, Electronic equipment, Misc
transportation industry, all of which are the industries where ecommerce estab-
lishments are concentrated (see Table A2 for more details in Appendix).

Services industries at the 2-digit KSIC level show that the largest industries
in terms of above 5% in total sales are Construction of buildings (7.14%), Whole-
sale trade (17.50%), Retail trade (except motor vehicles) (7.81%), Financial services
(19.05%), and Insurance (7.19%). Ecommerce establishments’ sales are mostly con-
centrated in Construction of buildings (17.18%), Specialized construction (6.67%),

Wholesale trade (18.66%), Resale trade (except motor vehicles) (17.25%), and Fi-
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Table 3. Characteristics of Ecommerce Establishments by Industry Group, 2010

(mean values) Manufacture Services
Characteristics EC NEC EC/NEC EC NEC EC/NEC
Total value of sales 12,986 3,988 3.3 4,246 754 5.6
Total employment (workers) 20 10 2.0 13 4 3.3

Sales-per-worker 635 394 1.6 329 176 1.9
Wage (per worker) 37 27 1.4 26 17 1.5

Notes: Author’s calculations. EC stands for ecommerce status. NEC stands for non-ecommerce. Values represent establish-
ment means either in millions of Korean won or in unit of persons. Wage is measured for annual compensation paid to total
employment.

Source: Data are from the 2010 Korea Census.

nancial service (8.18%).6 As found in manufacturing industries, the average size
of ecommerce establishments is mostly larger than that of non-ecommerce estab-
lishments. Although exceptions are seen in industries such as Water transport,
Broadcasting, Computer programing, Scientific research and development, Office
admin. support, and Human health, the size difference between them is not sub-

stantial (see Tables A3-A4 for more details in Appendix).

Table 3 reports characteristics of ecommerce and non-ecommerce establishments
by two groups, manufacture and services.” It provides mean values of total sales,
total employment (workers), sales-per-worker, and wage (annual compensation per
worker). Values represent establishment means either in millions of Korean won
or in unit of persons. In manufacture, the total value of sales that ecommerce es-
tablishments yield is on average three times higher than that of non-ecommerce
establishments, whereas in services, the total value of sales that ecommerce es-

tablishments yield is on average more than five times higher than non-ecommerce

SResale trade classification includes the so-called sub-industry of online-shopping mall business.
5-digit KSIC categorizes the sub-industry as 47911 while 4-digit SIC does so as 4791.

“For the sake of simplicity, we focus on manufacturing and services industries. Note that the
paper drops agriculture, hunting and forestry and Mining and quarrying in the dataset. The share
of total sales from these industries is less than 1 percent in the economy.
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Table 4. Characteristics of Establishment by Size Group, 2010

Manufacture <50 50<, <250
Characteristics EC NEC EC NEC
Total value of sales 1,727 1,038 50,268 36,706
Total employment (workers) 9 6 101 97
Sales per worker 194 178 496 379
Wage per worker 19 17 29 30
250<, <1250 1250<
Characteristics EC NEC EC NEC
Total value of sales 475,960 347,020 7,309,903 5,001,161
Total employment (workers) 480 434 5,398 4,183
Sales per worker 9291 799 1,354 1,195
Wage per worker 45 41 74 82

Services <50 50<, <250
Characteristics EC NEC EC NEC
Total value of sales 1,756 429 24,767 22,281
Total employment (workers) 6 3 98 92
Sales per worker 271 142 253 242
Wage per worker 20 11 26 26
250<, <1250 1250<
Characteristics EC NEC EC NEC
Total value of sales 156,069 108,267 2,068,232 826,549
Total employment (workers) 451 468 2,635 2,103
Sales per worker 346 232 816 393
Wage per worker 31 30 52 41

Notes: Author’s calculations. This table considers size groups in terms of total employment. Establishment size is divided
into four groups, less than 50 (Small), between 50 and 250 (Medium), between 250 and 1250 (Large), and larger than 1250
workers (Very Large). EC stands for ecommerce status. NEC stands for non-ecommerce. Values represent establishment
means either in millions of Korean won or in unit of person. Wage is measured for annual compensation paid to workers.
Sources: Data are from the 2010 Korea Census.

establishments. In both manufacture and services, ecommerce establishments hire
more workers (total employment) and pay higher wages than non-ecommerce es-

tablishments.

Table 4 reports the means for four different size groups from the same dataset
used in Table 3. Establishment size is divided into four groups, less than 50
(Small), between 50 and 250 (Medium), between 250 and 1250 (Large), and larger

than 1250 workers (Very Large). Depending on the size group, I separately look at
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performance differences between ecommerce and non-ecommerce establishments.
Of small-and-medium-sized establishments (less than 250) in manufacture, ecom-
merce establishments are larger than their counterparts of non-ecommerce in terms
of sales, employment, and sales-per-worker. It seems that wage is not very differ-
ent from each other. In services, among small-and-medium-sized establishments,
ecommerce establishments also perform better than their non-ecommerce counter-
parts in many respects such as sales, employment, sales-per-worker, and wage.
Similar comparison can be made among establishments with 250 or more work-
ers in both manufacture and services. For example, it is surprising to find that,
among large-sized establishments, ecommerce establishments in manufacture are
better than non-ecommerce in all performance measures we examined. In partic-
ular, large-sized ecommerce establishments sell about 19% more per worker and
pay 3 million Korean won per year higher than those in their counterparts in man-
ufacture. While it is more pronounced than the case in manufacture, large-sized
ecommerce establishments in services industries hire about 32.9% more workers
and pay about 1 million Korean won per year more than those in their counter-

parts.

3. Estimation

The 2010 Census for Korea is useful in describing how ecommerce establishments
are distributed in the economy and characterize performance differences between

ecommerce and non-ecommerce establishments. As shown previously in the pa-
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per, ecommerce activities vary substantially across industry. Although ecommerce
establishments seem to perform better than non-ecommerce ones across industry
and size group, there is a possibility that industry and size group may account for
most of the differences between ecommerce and non-ecommerce establishments.
Thus, it is worth to continue investigations by rigorously estimating performance
differences between them after controlling several factors.

In addition, there is a possibility that some outliers in the dataset may lead the
OLS regression estimates for measuring performance differences between ecom-
merce and non-ecommerce establishments to be biased and inefficient. More se-
riously, it is very likely to suffer from self-selection problem in using the dataset
in hand due to endogeneity of ecommerce variable. We cannot tell whether large-
sized establishment is engaging ecommerce activity because confounding factors
that affect both outcome and ecommerce or ecommerce activity affects outcome.
Thus, we cannot do impact analysis nor make a causal statement with any re-
sults from regression. In other words, estimates do not direct causality between
ecommerce activity in selling goods or services and establishment performance,
but show correlation between them. Thus, the paper considers applying propen-
sity score matching (PSM) to construct a matched dataset for ecommerce and non-

ecommerce establishments.

3.1 Constructing a Matched Dataset

The PSM is one of the most natural approaches to relieve the self-selection problem

given the dataset. This approach predicts the outcomes of ecommerce establish-
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ment when they were not engaging in ecommerce activity by using non-ecommerce
establishments which are most close to ecommerce establishments in hand.
To construct a matched sample from the 2010 Census dataset, the first step is

to estimate propensity score for each establishment by Probit,

EC; = 1[zm + u; > 0] (@8]

where i indicates an establishment. EC; is binary. If an establishment does ecom-
merce in selling its goods or services, it has 1, otherwise 0. 1[.] is an indicator
function in which the function is 1 whenever the statement in parenthsis is true,
and zero otherwise. = is a vector of parameters and u; is error term. Lastly, z
is a vector of variables including observed characteristics that might determine
whether an establishment adopts ecommerce or not. Since it is likely for younger
and smaller establishment to adopt ecommerce, this paper selects, for z, age and

size of establishment and additionally industry dummies.

The next step is to choose a matching algorithm that use the estimated propen-
sity scores to match ecommerce establishments to non-ecommerce ones. There are
several options such as nearest neighbor matching, caliper and radius matching,
kernel matching, local linear matching and others (Smith and Todd 2005). This
paper chooses to apply nearest neighbor matching because of its simplicity.® Using

the matching algorithm, I could obtain a best match for each ecommerce establish-

8In choosing a matching algorithm among many others, there is no winner for all situations
because of trade-offs between bias and efficiency. However, it is known that all PSM estimators
should generate the same results asymptotically.
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Table 5. Descriptive Statistics of Variables in the Matched Dataset

Variable Obs Mean Sd Min Max
Insales_per_worker 13,515 4.79 1.08 -1.67 9.66
Ecommerce 13,515 0.52 0.49 0 1
Inemp 13,515 241 1.06 0 9.81
Manufacture Age 13,515 10.23 8.09 1 83
Inwage 13,442 2.84 0.67 -2.08 4.99
Ecommerce 13,442 0.53 0.50 0 1
Inemp 13,442 2.43 1.06 0 9.81
Age 13,442 10.25 8.09 1 83
Insales_per_worker 69,738 4.47 1.54 -4.14 10.94
Ecommerce 69,738 0.63 0.48 0 1
Inemp 69,738 1.93 1.21 0 9.46
Services Age 69,738 9.99 11.39 1 121
Inwage 57,879 2.81 0.92 -4.55 8.11
Ecommerce 57,879 0.61 0.49 0 1
Inemp 57,879 2.19 1.15 0 9.46
Age 57,879 10.69 12.06 1 149

Sources: Author’s calculation based on a matched sample from the 2010 Korea Census.

ment from non-ecommerce establishment. Table 5 shows the descriptive statistics
of the variables in manufacture and services in the matched dataset constructed
from PMS (see also Tables A5-A6 for more details depending on ecommerce status

in Appendix).

3.2 Estimation

With the matched dataset constructed by the PMS approach, I could proceed the

OLS and quantile regression. The OLS regression model can be written as®

Iny; = x;0 + ¢; 2)

980, I solve the following problem: ming i i = x;0)> where x;0 is sample mean. Parametric
function x;0 is assumed to be linear for the sake of simplicity.
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where Iny; is a dependent variable in logarithm. x; is a vector of regressors, 0 is a
vector of coefficients and ¢; is an error term. y; is either sales-per-worker or wage

and its values are in unit of million Korean won. x;0 can be represented as

xi0 = a + BEC; + ysize; + dage; + pindustry

where « is constant. EC; is binary, which has 1 if an establishment does ecommerce
in selling its goods or services, otherwise 0. Control variables are age as establish-
ment’s age, size measured by log of total employment (workers) at establishment,
and industry as a vector of 5-digit KSIC dummies.

The equation (2) is used to obtain estimates by OLS regression. I point out
two considerations for the OLS regression analysis. First, the coefficient of ecom-
merce status S is key in every regression result. Second, estimates are obtained by
controlling age and size of establishment and industry at the 5-digit KSIC.

Based on the OLS regression estimates, I can answer questions such as “are
ecommerce establishments different from their non-ecommerce counterparts?” or
“does an ecommerce establishment pay more than non-ecommerce?” If 8 is posi-
tive, then the positive coefficient of g indicates that sales-per-worker at ecommerce
establishment is higher than their non-ecommerce counterparts. In general, the
OLS regression analysis can provide conditional mean E(y;|x;).

Several studies including OECD (2004) and Konings and Roodhooft (2002) in
the ecommerce literature attempted to investigate the productivity effect of ecom-

merce on different size of establishments. In the same vein, I further consider the
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following regression model by interacting ecommerce variable with the size of es-
tablishment in order to see if the effect of ecommerce varies depending on the size

of establishments.

Iny; = @ + Brase EC; + ysize; + Bsize EC; X size; + controls + € 3)

where the size of establishment is continuous, controls includes the age of estab-
lishment and industry dummies, and lastly, ¢ is error term.

However, the OLS estimation makes it difficult to draw a more comprehensive
picture of the effect of ecommerce activity on dependent variable. In other words,
we do not know the conditional distribution of dependent variable given explana-
tory variables. Specifically, I fail to answer questions such as “does ecommerce
have a larger effect on the lower end of wage distribution than average?” or “does
ecommerce have a stronger effect at the upper end of sales-per-worker?”

Quantile regression allows us to consider the impact of ecommerce on the entire
distribution of dependent variable, giving richer characteristics from the data.l®

The quantile regression model can be written as

Inyi = xi0r + ex; with qr(Inyi|x;) = xi0- (4)

where x; is a vector of regressors including EC;, age and size of establishments, a

vector of industry dummies at the 5-digit KSIC. A vector of parameters is denoted

10Quantile regression is more robust to non-normal errors and outliers. It is invariant to mono-
tone transformations such as logarithm, so the quantiles of a monotone transform of y; and the
inverse transfomation may be used to translate the results back to y;. This is not possible for the
mean (Koenker and Hallock 2001)
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as 0. g:(Iny;|x;) represents the rth conditional quantile of Iny; given x;. For 7 € (0, 1),
g- is a th quantile of distribution of Iny; if Pr(Iny; < q;) > v and Pr(Iny; > gq;) > 1—7.

The rth regression quantile is defined as a solution to the following problem

ming { Z 7|lny; — x;0.| + Z (1 =71)|lny; - x,'97|} (5)

ilny;>x;0 irlny;<x;0
which is usually written as ming 3.\ ; c;(Iny; — x;6;) where c; is called the 7-absolute
loss function and defined as c.(¢) = (r — 1[e < 0])e.

The whole point for doing quantile regressions is to see the effects of ecommerce
in different quantiles of dependent variable. This paper selects 0.25, 0.5, and 0.75
quantiles in reporting coefficients and standard errors. The first quartile is ob-
tained by setting r at 0.25. The median is obtained at r = 0.5. The third quartile
is obtained by setting r at 0.75. In fact, we can traces the entire distribution of
dependant variable conditional on independant variables as 7 increases from 0 to

1.

4. Results

This section reports estimates by OLS and quantile regression using the matched
dataset constructed from the 2010 Korea Census. The OLS regression captures
how the mean of dependant variables changes with independent variables. As
discussed, conditional quantile function provides a more complete picture of the
matched dataset. The paper focuses on the OLS regression and quantile regression

estimates of ecommerce variables among independent variables in order to address
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relations between sales-per-worker/wage and ecommerce activity.

4.1 Sales-Per-Worker and Ecommerce Activity

Sales-per-worker differences between ecommerce and non-ecommerce establish-
ments are estimated by OLS using (2) and quantile regression using (5). We also
examine the sales-per-worker differences between them according to the size of es-
tablishments by using OLS (3) and quantile regression (5) with interactions in both

manufacture and services.

4.1.1 No interaction with size of establishment

Table 6 reports the results of estimating (2) and (5) using logarithm of sales-per-
worker as the dependant variable for both manufacture and services. The sec-
ond column at the upper part of Table 6 provides the OLS estimates. In both
manufacture and services, the coefficient on ecommerce status is positive and very
statistically significant for sales-per-worker. In manufacture, sales-per-worker at
ecommerce establishment in manufacture is 5.9% higher values on average than
at non-ecommerce establishments of a similar age and size in the same industry.
In services, it is 3.4% larger on average than their counterparts (the second column
at the lower part of Table 6).

Quantile estimates differ depending on whether establishments belong to either
manufacture or services. The third to fifth columns in Table 6 provide estimates
at quantiles (¢ = 0.25, 0.50, 0.75) of the sales-per-worker distribution in manufac-

ture. In manufacture, quantile regression shows that sales-per-worker difference
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Table 6. Sales-Per-Worker and Ecommerce Activity

Manufacture
OLS q(0.25) Median q(0.75)
EC 0.057 0.061 0.028 0.028
(0.016)*** (0.021)*** (0.018) (0.020)
Inemp 0.211 0.260 0.216 0.172
(0.009)*** (0.011)*** (0.010)*** (0.010)***
Controls Yes Yes Yes Yes
Obs. 13,515 13,515 13,515 13,515
Services
OLS ¢(0.25) Median q(0.75)
EC 0.033 0.032 0.038 0.025
(0.009)*** (0.011)*** (0.009)*** (0.010)***
Inemp 0.082 0.115 0.084 0.049
(0.004)*** (0.005)*** (0.004)*** (0.005)***
Controls Yes Yes Yes Yes
Obs. 69,738 69,738 69,738 69,738

Notes: Author’s calculations. Dependent variables are in logarithm of sales-per-worker. EC stands for ecommerce status.
Parenthesis represents standard error. * = %, xx, * stand for significant at the 0.01, 0.05, and 0.1 percent level, respectively.
Controls include the age of establishments and industry vector at the 5-digit KSIC.

Sources: Based on a matched sample from the 2010 Korea Census.

between ecommerce and non-ecommerce establishments is strongest and only sta-
tistically significant at the first quartile (¢ = 0.25) of the distribution. The coeffi-
cient at the 0.25 quantile is 0.061, implying that ecommerce increases sales-per-
worker by 6.3 percent for those with lower sales-per-worker group. The coefficients
at the mean and the third quarter of the distribution are positive but not statisti-
cally significant.

The third to fifth columns at the lower part of Table 6 provide the results of es-
timating (3) and (5) using logarithm of sales-per-worker as the dependant variable
in services. Unlike the case in manufacture, sales-per-worker differences between
ecommerce and non-ecommerce establishments in services are positive and signif-
icant at all quantiles (¢ = 0.25, 0.50, 0.75) of the sales-per-worker distribution. In

other words, the coefficients on ecommerce at the median and the 0.75 quantile

4. Results 29



of the distribution are also statistically significant in contrast to the estimates in
manufacture. The coefficient on ecommerce at the 0.25 quantile in services is 0.032,
suggesting that ecommerce increases sales-per-worker by 3.3% for those with lower
sales-per-worker group. At the median, ecommerce brings an increase by 3.9% for
those with top 50 percent proportion in the group. In addition, the effect of ecom-
merce on the median is slightly stronger than on the mean. At the 0.75 quan-
tile, sales-per-worker at ecommerce is positive and significant, 2.5% higher than
their counterparts. It seems that there is no large difference among coefficients on
ecommerce variable at the three quantiles in services. Actually, we can test for the
equality of the estimated coefficients of ecommerce across various quantiles, in our
cases, 0.25, 0.50, and 0.75. To test, I use the bootstrap procedure allowing us to
devise F-statistics. The F-test for ecommerce cannot reject the null hypothesis of
homogeneous coefficient. It becomes much clearer when we draw a quantile plot
for estimates of ecommerce variable.

Figure 1 provides quantile plot with visual presentations of the OLS and the
quantile regression estimates of ecommerce variable for both manufacture and ser-
vices. In both figures in Figure 1, the horizontal axis indicates the quantile and the
vertical axis is the value of coefficients on ecommerce variable. The red dashed line
represents the coefficients in the OLS model along with the associated 95% confi-
dence interval, and the blue solid line represents the coefficient in the quantile
regression. The slope of coefficients does not change for all quantiles in the OLS
regression while the slope of coefficients are changing in sales-per-worker in the

quantile regression.
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Figure 1. Estimates on Sales-Per-Worker as Quantile Varies
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Notes: The horizontal axis indicates the quantile and the vertical axis is the value of coefficients on ecommerce variable.

The red dashed line represents the coefficients in the OLS model along with the corresponding 95% confidence interval and
the blue solid line represents the coefficient in the quantile regression.
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The upper figure in Figure 1 shows that in manufacture the ecommerce sta-
tus enters with a positive coefficient in all parts of the sales-per-worker distri-
bution. Roughly speaking, the coefficient on ecommerce decreases in magnitude
as we move along the sales-per-worker distribution while the quantile estimates
for ecommerce move mostly within the 95% confidence interval of the OLS esti-
mates. Further, these coefficients are homogeneous despite the movements of the
ecommerce coefficients (recall that the null hypothesis is not rejected based on the
F-test).!!

The lower figure in Figure 1 shows that the slope of coefficients on ecommerce is
moving as quantile of the sales-per-worker distribution increases in services. Un-
like the patterns in manufacture, the ecommerce enters with a positive coefficient
up to around 0.85 quantile and with a negative coefficient above 0.85 quantile of the
distribution in services. The coefficient on ecommerce moves around the coefficient
level at the mean and continues up to the 0.85 quantile of the sales-per-worker dis-
tribution. Above the 0.85 quantile, the coefficient on ecommerce decreases with a
negative sign, implying that sales-per-worker at ecommerce establishment is lower
than that at their counterparts. However, the coefficients at the very upper quan-
tile are not significant at all. For example, at the 0.9 quantile, the coefficient on
ecommerce is -0.011 but the corresponding standard error is 0.013. Despite this
insignificance, these results might suggest that we need to investigate later price

competition effect among ecommerce establishments with high sales-per-worker in

The coefficients on age and size variable in the OLS stay the same across various quantiles as
expected. The coefficients on age and size at various quantile are different from the OLS estimates.
As we move up to the upper distribution of sales-per-worker, age and size effect of establishment are
becoming small in the corresponding quantile plot. For the equality test of the estimated coefficients
of age and size, the F-tests for both variables reject the null hypothesis of homogeneous coefficients.
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services.

4.1.2 With interaction with size of establishment

A caveat in interpreting the estimates of Table 6 is we cannot say that ecommerce
activity increases sales-per-worker of small-and-medium sized establishments par-
ticularly in manufacture. This is mainly because establishments with lower sales-
per-worker are not necessarily small-and-medium sized ones. To see the effect of
ecommerce according to the size of establishments, we need to interact ecommerce
variable with the size of establishments.!?

Table 7 shows the sales-per-worker difference between ecommerce and non-
ecommerce establishments after interacting ecommerce variable with the size of
establishments. The main regression that I use is (3) and quantile regressions (5)
with ecommerce variable interacting with the size of establishments. From the sec-
ond to fifth column at the upper part of Table 7, it is known that sales-per-worker
effects of ecommerce are still positive and significant at the mean and at the lower
quantiles of the distribution regardless of the size of establishments in manufac-
ture. The coefficients on the interaction term are negative but not significant. This
implies that there is no qualitative difference between no interaction and with in-
teraction models in manufacture. In terms of the effect of ecommerce according to
the size of establishments, the result in manufacture reminds us of the empirical
paper by Konings and Roodhooft (2002), who studied the effect of ecommerce on

firm performance in manufacture. One of their findings is that ecommerce has no

12This paper reports no result about the relationship between dependant variable and ecommerce
activity according to the age of establishments because coefficients on interaction term are not
statistically significant.
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Table 7. Sales-Per-Worker Effect of Ecommerce (with interaction)

Manufacture
OLS ¢(0.25) Median q(0.75)
EC 0.083 0.143 0.037 0.037
(0.041)** (0.052)*** (0.045) (0.049)
Inemp 0.216 0.273 0.218 0.173
(0.012)*** (0.015)*** (0.006)*** (0.014)***
ECxlnemp -0.011 -0.032 -0.004 -0.003
(0.008) (0.009) (0.008) (0.009)
Controls Yes Yes Yes Yes
Obs. 13,515 13,515 13,515 13,515
Services
OLS ¢(0.25) Median q(0.75)
EC 0.034 0.042 0.048 0.062
(0.018)* (0.021)** (0.018)*** (0.019)***
Inemp 0.082 0.117 0.086 0.059
(0.006)*** (0.007)*** (0.006)*** (0.007)***
ECxlnemp -0.000 -0.004 -0.004 -0.015
(0.008) (0.009) (0.008) (0.008)*
Controls Yes Yes Yes Yes
Obs. 69,738 69,738 69,738 69,738

Notes: Author’s calculations. Dependent variables are in logarithm of sales-per-worker. EC stands for ecommerce status.
Parenthesis represents standard error. = = x, xx, x stand for significant at the 0.01, 0.05, and 0.1 percent level, respectively.
Controls include the age of establishments and industry vector at the 5-digit KSIC.

Sources: Based on a matched sample from the 2010 Korea Census.

effect on productivity in small firms while it has positive effects on performance of
large firms in manufacture. Unlike the paper by Konings and Roodhooft (2002),
this study finds that productivity effect of ecommerce activity is valid for low sales-
per-worker group regardless of establishment size in manufacture.

The second to fifth column at the lower part of Table 7 shows sales-per-worker
difference between ecommerce and non-ecommerce establishments after interact-
ing ecommerce variable with the size of establishments in services. Again, the
main regression that I use is (3) and quantile regressions (5) with ecommerce in-
teracting with the corresponding size variables. Under the models having ecom-

merce interacting with size, sales-per-worker at ecommerce establishments is still
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higher on average than their non-ecommerce counterparts, but is statistically sig-
nificant at the 10 percent level. At all quantiles (0.25, 0.50, 0.75) of the distribu-
tion, the coefficients on ecommerce variable are positive and significant, suggesting
that ecommerce activity increases sales-per-worker in services. It is interesting to
find that the coefficient on the interaction term is statistically significant only at
the 0.75 quantile of the sales-per-worker distribution. It turns out to be negative
(-0.015), implying that the smaller the size of establishments is, the greater the
effect of ecommerce on the 0.75 quantile of the sales-per-worker is. This finding
can be considered as one of the advantages in using quantile regression since the

OLS is unable to capture the result in its estimation.

4.2 Wage and Ecommerce Activity

This subsection briefly investigates wage differences between ecommerce and non-
ecommerce establishments in both manufacture and services. The reason for ana-
lyzing the effect of ecommerce on wage is because it is entirely possible that ecom-
merce activity and sales-per-worker are statistically positively related but ecom-
merce activity and wage are not related at the mean or a certain quantile of the
wage distribution. As in sales-per-worker, wage differences between ecommerce
and non-ecommerce establishments are estimated by OLS using (2) and quantile
regression using (5). This paper also examines the effect of ecommerce according
to the size of establishments by using OLS using (3) and quantile regression (5)
with interactions in both manufacture and services. I do not report the results in

the paper since the coefficients on the interaction terms are not significant at all.
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Table 8. Wage and Ecommerce Activity

Manufacture

OLS ¢(0.25) Median q(0.75)
EC 0.028 0.007 0.011 0.023

(0.010)%** (0.014) (0.010) (0.010)**

Controls Yes Yes Yes Yes
Obs. 13,442 13,442 13,442 13,442
Services

OLS ¢(0.25) Median q(0.75)
EC 0.003 0.016 0.008 -0.004

(0.007) (0.010) (0.007) (0.006)

Controls Yes Yes Yes Yes
Obs. 57,879 57,879 57,879 57,879

Notes: Author’s calculations. Dependent variables are in logarithm of wage. EC stands for ecommerce status. Parenthesis
represents standard error. =« *, *x, * stand for significant at the 0.01, 0.05, and 0.1 percent level, respectively. Controls
indicates controlling age and size of establishments and industry at the 5-digit KSIC.

Sources: Based on a matched sample from the 2010 Korea Census.

Table 8 reports the results using logarithm of wage as the dependant variable in
both manufacture and services. The coefficient on ecommerce by the OLS estima-
tion is positive (0.028) and significant for wage in manufacture. Wage at ecommerce
establishments in manufacture is 2.8% larger on average than at non-ecommerce
establishments of a similar age and size in the same industry. In services, the
coefficient on ecommerce by the OLS estimation is close to zero and insignificant.

Quantile regression estimates show different results depending on manufacture
and services. In manufacture, all estimates by quantile regression in manufacture
are positive, but are not statistically significant except at the 0.75 quantile of the
wage distribution. The coefficient on ecommerce at the 0.75 quantile is 0.023, im-
plying that ecommerce increases wage by 2.3% for those with top 25 percent propor-
tion in the group. In services, all estimates from the OLS and quantile regression
are not statistically significant. It is interesting that the coefficient on ecommerce

at the 0.75 quantile of the wage distribution turns out to be negative although it is
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not statistically significant. So, this is not very much surprising because sales-per-
worker at ecommerce establishment is lower than that at their counterparts at the
upper quantile.

In sum, ecommerce activity and sales-per-worker are on average statistically
positively correlated in both manufacture and services based on the OLS regres-
sion estimates. However, the effect of ecommerce on sales-per-worker is positive
and significant only at the lower quantile (¢ = 0.25) of the distribution in man-
ufacture, whereas it is positive and significant at all quantiles (0.25, 0.50, 0.75)
of the distribution in services. Particularly in services, the smaller the size of es-
tablishments are, the greater the effect of ecommerce on the 0.75 quantile of the
sales-per-worker is. This paper finds no evidence that there is a wage difference

between ecommerce and non-ecommerce establishments in services.

5. Conclusion

Many policymakers, researchers, and economists continuously emphasize the op-
portunity and possible gains by participating in ecommerce market. Many studies
have pointed out that ecommerce activity enables firms to approach new markets
and new consumers and engage in selling their goods or services with a relatively
low transaction cost, leading firms to enhance their performances in both manufac-
ture and services industries. Regarding sales-per-worker, this paper provided evi-
dence based on the 2010 Korea Census that sales-per-worker at ecommerce estab-

lishments is higher on average than their counterparts. The paper further showed
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that the effect of ecommerce on sales-per-worker is positive and significant only at
the lower quantile of the distribution in manufacture whereas it is positive and
significant at various quantiles of the distribution in services. However, the paper
found no evidence that there is a wage difference between ecommerce and non-
ecommerce establishments in services. In addition to the empirical results, the pa-
per also characterized how ecommerce establishments differ from non-ecommerce
establishment by total sales, employment, sales-per-worker and wage. The de-
scriptic analysis of the paper would be useful since to date few facts are available
to identify performance differences between ecommerce and non-ecommerce estab-
lishments.

I close the paper by addressing several limitations that remain in the paper. Al-
though it constructed a matched dataset by implementing propensity score match-
ing due to endogeneity concerns of ecommerce variable, it is still difficult to ex-
plain why ecommerce establishments perform better on average than their non-
ecommerce counterparts in terms of sales-per-worker in particular. Moreover, it is
difficult to understand exactly how ecommerce establishments’ performance evolve
over time (e.g., birth, growth, and death). Although the cross-sectional differences
this paper reports are significant economically, we still cannot conclude whether
ecommerce establishments may perform well because well-performing establish-
ments become ecommerce establishments, or because ecommerce activity is good
for establishments, or both. Further investigation in this direction was impossible

due to the lack of data.
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Appendix

Table Al. Industry Characteristics at 1-digit KSIC

Percent Value of EC as Percent

Value of Dist. of Total Sales of  Percent of Dist. of

Industry (1-digit KSIC) Total Sales Total Sales EC Total Sales EC Sales
Total 4,025,013 100.0 173,786 4.32 100.0
Agriculture, hunting and forestry 9,208 0.2 99 1.07 0.1
Mining and quarrying 2,970 0.1 129 4.33 0.1
Manufacture 1,397,254 34.7 75,609 5.41 43.5
Electricity, gas and water supply 120,557 3.0 4,324 3.59 2.5
Recycling 14,474 0.4 342 2.36 0.2
Construction 271,064 6.7 22,252 8.21 12.8
Wholesale and retail trade 679,887 16.9 35,978 5.29 20.7
Transportation 147,571 3.7 5,068 3.43 2.9
Hotel and restaurants 77,683 1.9 788 1.01 0.5
Telecommunication 115,566 2.9 7,145 791 4.1
Financial intermediation 741,854 184 12,532 1.69 7.2
Real estate, renting 64,306 1.6 784 1.22 0.5
Professional, science, and technology 117,678 2.9 2,346 1.99 1.3
Business activities 36,394 0.9 1,092 3.00 0.6
Education 84,002 2.1 1,912 2.28 1.1
Health and social work 69,553 1.7 372 0.53 0.2
Art, sports and recreational services 34,229 0.9 641 1.87 0.4
Community social and personal services 40,765 1.0 376 0.92 0.2

Notes: Author’s calculations at the 1-digit KSIC. EC stands for ecommerce status. Dist. means distribution. Est. stands for

establishment, workplace consisting of one or more employees.

Sources: Data are from the 2010 Korea Census collected by Statistics Korea.
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Table A5. (Manufacture) Descriptive Statistics of Variables in the Matched Dataset

Variable Obs Mean Sd Min Max
Insales_per_worker 7,132 4.81 1.09 -1.39 9.33
EC Ecommerce 7,132 1 0 1 1
Inemp 7,132 2.38 1.05 0 9.81
Age 7,132 10.47 8.29 1 83
Insales_per_worker 6,383 4.78 1.09 -1.67 9.67
NEC Ecommerce 6,383 0 0 0 0
Inemp 6,383 2.45 1.08 0 9.42
Age 6,383 9.98 7.87 1 61
Variable Obs Mean Sd Min Max
Inwage 7,087 2.84 0.65 -1.39 4.70
EC Ecommerce 7,087 1 0 1 1
Inemp 7,087 2.39 1.05 0 9.81
Age 7,087 10.49 8.29 1 83
Inwage 6,335 2.85 0.68 -2.08 4.99
NEC Ecommerce 6,335 0 0 0 0
Inemp 6,335 2.47 1.07 0 9.41
Age 6,335 10.00 7.86 1 61

Sources: Author’s calculations using the matched dataset from the 2010 Korea Census.

Table A6. (Services) Descriptive Statistics of Variables in the Matched Dataset

Variable Obs Mean Sd Min Max
Insales_per_worker 44,154 4.43 1.55 -3.18 10.94
EC Ecommerce 44,154 1 0 1 1
Inemp 44,154 1.82 1.18 0 9.46
Age 44,154 9.48 11.25 1 121
Insales_per_worker 25,584 4.53 1.51 -4.14 10.40
NEC Ecommerce 25,5684 0 0 0 0
Inemp 25,584 2.11 1.22 0 9.00
Age 25,584 10.88 11.57 1 116
Variable Obs Mean Sd Min Max
Inwage 35,052 2.81 0.90 -4.55 6.51
EC Ecommerce 35,052 1 0 1 1
Inemp 35,052 2.12 1.12 0 9.46
Age 35,052 10.40 12.09 1 121
Inwage 22,827 2.82 0.95 -4.46 8.11
NEC Ecommerce 22,827 0 0 0 0
Inemp 22,827 2.30 1.17 0 9.00
Age 22,827 11.13 11.99 1 149

Sources: Author’s calculations using the matched dataset from the 2010 Korea Census.
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