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Abstract This paper examines firms’ decision of integrating production and post-

production services to serve foreign markets. The author builds a model in which

heterogeneous firms choose different locations to produce output, while employ

local or send home managers from headquarters to provide post-production services.

The model shows that the equilibrium decision of a firm depends on its own pro-

ductivity level and the mobility of transferring home managers across borders.

Using Korean firm- and affiliate-level data, empirical results show that firms choose

production locations based on their productivity levels and transport costs, while

firms’ choice of service managers depend on informal trade barriers across borders.

These findings are consistent with the theoretical implications.

Keywords Foreign direct investment � Production location �
Post-production services

JEL Classification F12 � F15

1 Introduction

Firms go through different stages of activity to serve the market. For instance, firms

produce intermediate inputs and assembly for final products. After production, firms

maximize the value of final products by providing post-production services that

include distribution of sales, marketing, and maintenance and repair services. When

firms extend to serve foreign markets, they now face a rich array of choices on
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business activities. To produce final products, for instance, firms may perform

different stages of production by themselves in different locations or outsource

some of production process to other suppliers. Regarding post-production services,

firms may choose to provide services by themselves through establishing service

facilities abroad or make a contract with local providers.

Studying for firms’ various activities to serve foreign markets, prior trade

literatures have focused on analyzing firms’ production location decisions and their

determinants. Examining the effects of cross-border characteristics, traditional trade

studies found that firms are likely to serve foreign markets by producing abroad via

foreign direct investment (FDI) than exports in countries that incur large transport

costs of shipping products from home or in countries that have large market sizes

(Brainard 1993, 1997; Horstmann and Markusen 1992; Krugman 1983). On the

other hand, recent trade studies began to analyze firms’ production location

decisions stemming from the firm heterogeneity. In particular, examining the effects

of firm productivity on firms’ foreign entry decisions, Helpman et al. (2004) showed

that firms that are more productive than certain cut-off productivity level are

profitable to serve foreign markets, where the most productive firms produce abroad

via FDI, followed by firms that produce and export from home. Taking into account

of multiple stages of production, Grossman et al. (2006) analyzed how firm

productivity affects firms’ choice of different organizational forms to integrate

producing intermediate goods and conducting final assembly operations in different

locations. Developing three-country model that consists of two identical developed

countries and a developing country, they showed that firms’ production location

decisions to perform different stages of production depend on their productivity

levels and the cost of shipping intermediate and final products across borders.

More recently, trade studies began to incorporate post-production services into

firms’ entry decisions for serving foreign markets. In particular, a number of

theoretical works have considered distribution of sales as post-production services

and analyzed the determinants of firms’ choice of foreign market access. For

instance, Ishikawa et al. (2010) studied the effects of trade and service liberaliza-

tions between countries on firms’ choice of providing services by themselves via

FDI or by outsourcing. They showed that by reducing the tariff and the fixed cost of

service FDI, the liberalization of both trade in goods and service FDI has positive

effects on firms’ choice of FDI for providing services. Studying for firms’ incentives

to form cross-border strategic alliances or engage in cross-border mergers, on the

other hand, Qiu (2010) considered distribution cost as a main determinant of firms’

entry choices to provide services in foreign markets. In his two-country, multi-firm

framework, when firms export products from home, they have a large incentive to

form cross-border alliances or engage in cross-border mergers if distribution cost is

high. Alternatively, when firms produce abroad via FDI, the choice between cross-

border alliances and mergers additionally depends on the plant setup cost such that

cross-border merger is likely to be chosen if distribution cost and plant setup cost

are high.

In contrast to studying one aspect of firms’ business activities, this paper analyzes

how firms choose optimal strategies to integrate production and post-production

services for serving foreign markets. I modify Helpman et al. (2004) framework by
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including two main features. First, firms can produce final products in different

locations. If firms produce and export from home, they incur transport costs of

shipping products, while firms must bear plant setup costs when producing abroad

via FDI. Second, firms provide post-production services by establishing their own

facilities in the destination market. In the facilities, firms can provide services either

by employing local or transferring home service managers from headquarters where

transferring home service managers abroad involves inefficiency due to the informal

trade barriers between countries. Using Korean firm- and affiliate-level data, I

empirically investigate the determinants of firms’ production location and service

decisions.

This paper makes two main contributions to the trade and FDI literatures. First,

by incorporating post-production services into the heterogeneous firms trade model,

this paper further discusses firms’ decision of providing services after locating

production for serving foreign markets. While previous studies that use heteroge-

neous firms trade model were limited to focus on firms’ choice of production

locations (Aw and Lee 2008; Helpman et al. 2004), this paper provides a simple

theoretical framework that captures different stages of business activity in which

firms practically undertake to serve foreign markets. By allowing heterogeneous

firms to choose optimal production locations and different types of service

managers, this paper shows that firms’ decision to serve foreign markets not only

depends on their own productivity level, but also on country-specific characteristics.

Second, this paper provides an in-depth empirical analysis on firms’ choice of

production locations and service managers studied from the theoretical model by

using a rich set of affiliate-level data. This unique and unpublished benchmark

dataset for Korean multinational firms link 4429 foreign affiliates that operate

business worldwide with 2394 parent firms in 2011. While previous empirical

studies that use firm-level dataset were limited to use aggregate FDI sales and export

sales to analyze firms’ production location choices between home and abroad, this

dataset provides quite detailed information on individual foreign affiliates. Critical

for the analysis, it contains information on affiliates’ locations, sales and purchases

made from different locations, and employment numbers divided by worker’s

nationality and occupation. Using such information, this paper empirically analyzes

how firms actually choose production locations and different types of service

managers in regards to firm- and country-specific characteristics.

In the model, I study the case in which firms with different productivity levels

make a decision on locating production and employing service managers to serve

different foreign markets: high- and low-income countries, respective to the home

country. Countries are different in factor prices and managerial efficiencies such

that high-income countries have the most efficient managers but incur the largest

cost of production, while low-income countries have the least efficient managers yet

incur the smallest cost of production relative to home. The model shows that when

serving high-income countries, firms’ production location choices are determined by

their productivity levels and transport costs where more productive firms produce

abroad by establishing production facilities in countries that incur high transport

costs from home. Firms’ service managerial choices, on the other hand, are affected

by the managerial efficiency where all firms find it profitable to employ local service
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managers than transfer home service managers from headquarters. When serving

low-income countries, the model shows that firms choose production locations on

the basis of their productivity levels where more productive firms produce abroad

via FDI, while less productive firms produce and export from home. In contrast to

high-income countries, firms’ service managerial choices are determined by the

managerial efficiency and inefficiency involved in transferring home service

managers across borders. For instance, firms find it profitable to employ local

service managers in countries where people are lowly mobile, while they send home

service managers to countries where people are highly mobile for transferring home

service managers from headquarters.

I then estimate the model by using a sample of Korean firms that operate business

abroad through FDI in 2011. Using information on the composition of production

workers and service managers inside each foreign affiliate, I construct binary

variables that represent firms’ choice of specific production locations with certain

types of service managers and specify binary choice models to link firms’ choices

with firm productivity and country-specific characteristics. The empirical findings

are consistent with the theoretical implications. Inside high-income countries, for

instance, firms with different productivity levels choose production locations

conditional on the transport costs. Inside low-income countries, on the other hand,

the results show that firms choose production locations on the basis of their own

productivity level, while employ different types of service managers depending on

the cultural distance between Korea and host countries and ethnic Korean

population in host countries, which all represent country’s informal trade barriers

that involve inefficiency of transferring Korean service managers from parent firms.

The remainder of this paper is organized as follows. Section 2 develops a model

that analyzes firms’ choice of production locations and different types of service

managers for serving foreign markets. Section 3 illustrates Korean firm- and

affiliate-level data and describes the variables for the empirical specification.

Section 4 contains the empirical strategies and results. Section 5 concludes and

proposes future work.

2 Theoretical framework

In this section, I modify Helpman et al. (2004) in which heterogeneous firms choose

different locations to produce differentiated varieties and employ different types of

service managers to provide post-production services of products. To examine

firms’ decision for serving different types of foreign markets, I divide the analysis

into two scenarios when firms serve high-income (North) and low-income countries

(South), respective to home.

Consumers in all countries have following Dixit–Stiglitz preference over

differentiated goods

U ¼
Z n

0

qðxÞ1�q
xðxÞqdx

� �1=q
0\q\1 ð1Þ
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where n is mass of varieties available to consumers, indexed by x; xðxÞ is con-

sumption of variety; and qðxÞ is service quality of variety x, as perceived by the

consumer; and q is a measure of substitutability. Hence, each variety is a Cobb–

Douglas bundle of physical quantity and perceived service quality.1 Consumers

maximize utility function subject to budget constraints

y ¼
Z n

0

pðxÞxðxÞdx ð2Þ

where y is the exogenously given per capita income. Solving consumer’s maxi-

mization problem yields the following demand for variety x

xðwÞ ¼ qðwÞpðwÞ
�r

P1�r
R ð3Þ

where r ¼ 1=1� q[ 1 is the elasticity of substitution between varieties; R ¼ Ny is

a national income with N as exogenously given population of a country; and P is the

ideal price index of the country.2 To capture the role of service managers, I assume

that consumer’s perceived service quality takes the following form

q ¼ kaðzÞ aðzÞ[ 0; a0ðzÞ[ 0 ð4Þ

where k 2 ð1;1Þ is the true service quality of variety and aðzÞ is a function of

exogenous expertise level (z) of service managers.3 This form therefore indicates

that consumer’s perceived service quality is affected by the true service quality of

the product and the manager’s efficiency to produce better service quality for the

product.4

On the production side, a continuum of firms exists in the home country that

differs in their productivity levels indexed by h. A firm uses only labor to produce

variety x. Firm technology is represented by the constant marginal cost of

production, which is assumed to be mobile internationally and can be replicated by

1 The same formulation is found in Manasse and Turrini (2001) who introduce a perceived product

quality that depends on the skill of the entrepreneur in the model to show that in the presence of

heterogeneity among entrepreneurs producing quality-differentiated goods, trade can spur within-group

wage inequality. While I use their idea by adding perceived service quality in consumer’s preference,

where consumers discriminate more among products by placing weight on their perceived service quality

of the product, which is affected by the skills of service managers, main features are different in this

context. For instance, while entrepreneurs in Manasse and Turrini (2001) model have different abilities to

produce a single variety of a differentiated good and make a decision on whether to export or stay home,

service managers in my model are endowed with country-specific managerial expertise level and

employed by firms to demonstrate the service quality of post-production goods.

2 P ¼
R n

0
qðwÞpðwÞ1�r

dw
h i 1

1�r
.

3 k implies inner service value of the product, for example, a 10-year service warranty or 24/7 roadside

assistance for an automobile. Alternatively, the expertise level of service managers indicates manager’s

ability to demonstrate and perform the service value of the product, such as communication skills or

marketing expertise related to providing services.
4 By assuming that the managerial expertise, rather than per capita income, affects consumer’s preference

for the service quality of products, I do not address the effects of differences in the income distribution on

demands. See Crinò and Epifani (2009) and Fajgelbaum et al. (2011) for the analysis on the effects of

product quality on the pattern of trade between countries based on non-homotheticity of preferences.
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its local subsidiary. The unit variable cost of firms with productivity level h that

serves foreign markets by producing in country k is denoted by Ck:

Ck ¼ wkt=h ð5Þ

where wk is the wage level of production workers in country k and t� 1 is the

melting-iceberg transport cost of shipping products.5 Each country differs in factor

prices such that I assume the wage level of workers to be the highest in the North

(n), followed by Home (h), and the South (s) has the lowest: wn [wh [ws. In

addition to the variable costs, firms that enter a foreign country via FDI incur the

fixed plant setup cost.

To produce final outputs, firms can either produce at home and export or establish

production facilities in the host country. Export incurs the transport cost of shipping

products ðt[ 1Þ, but saves the fixed plant setup cost, while FDI would impose the

fixed cost of establishing a production facility (f), but conserve the transport cost of

shipping products from home ðt ¼ 1Þ.6 If cost differences across countries are the

main determinant of firms’ production location decisions, proximity to consumer is

a crucial element for firms needing to provide post-production services. To provide

services of post-production outputs, therefore, all firms must establish service

facilities in the destination market which incur the fixed plant setup cost (g). Firms

then employ local managers or transfer home managers from headquarters, whose

decision depends on the managerial efficiency to provide services. Following the

idea from Nocke and Yeaple (2007), service managerial efficiency takes the

following form

aðzÞ ¼ max fzk; dzhg for k ¼ n; s ð6Þ

where d 2 ð0; 1Þ is the degree of international mobility of home service managers,

representing country’s informal trade barriers that hinder the efficiency of service

managers to provide services abroad.7 In regards to the managerial expertise, I

assume that the North has the highest, followed by home, and the South has the

lowest such that zn [ zh [ zs [ 1.8

Within an industry, profit of a firm i that serves foreign country is as follows

Pi ¼ pixi � Cixi � Fj � xðzÞ ð7Þ

5 As in Melitz (2003), the marginal cost is inversely related to firm productivity level and is independent

of service quality.
6 Since my primary interest is to study firms’ decision of serving countries that are richer or poorer

relative to the home country by using two-country model, the possibility of firms’ producing outputs in

third countries is excluded in this section. In the ‘‘Appendix’’, however, I discuss for the possibility of

firms to produce outputs in the third production location.
7 Indeed, Maurin et al. (2002) provide evidence that domestic firms are more competitive than foreign

firms in marketing activities in their country. By assuming that service managerial efficiency takes the

following form, it captures the idea that service managers are more effective in their home country than

abroad due to country’s informal trade barriers, such as exotic business environment.
8 Managerial expertise differences across countries are consistent with the previous empirical findings

that examined the role of managers in the foreign subsidiary as international skill transfer from developed

to developing countries (Gupta and Govindarajan 1994; Harzing and Noorderhaven 2006).
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where Fj is the fixed entry costs of setting up facilities abroad, denoted by subscript

j ¼ f ; g (f, for production facility; g, for service facility) and xðzÞ is the return to

skills of a service manager endowed with expertise level z.9 Solving for the firm’s

profit maximization problem, the optimal price is a constant mark-up ðr=r� 1 ¼
1=qÞ over marginal cost:

pi ¼
Ci

q
ð8Þ

Using country’s demand level and optimal price, the profit of firm i producing

variety to serve a foreign country can be written as a function of firm productivity

level and service quality

Pi ¼ BðwÞ1�rhr�1
i qi � Fj � xðzÞ ð9Þ

where B ¼ ð1� qÞR=ðqPÞ1�r
. If firm i produces in the foreign country, for instance

country k via FDI, then w ¼ wk. If firm i produces in the home country and export,

then w ¼ wht.

After production, each firm provides post-production services. For providing

services, I assume that firms choose the level of service quality of products to

maximize the profit in which higher service quality of products requires higher fixed

costs. This captures well-established idea that improving the level of service quality

requires additional activities such as establishing additional service centers,

purchasing machinery equipments, marketing, and advertisement activities which

are mainly fixed costs in nature. For expositional simplicity, I follow Crinò and

Epifani (2009) by assuming that improving the service quality of products (k)
requires a fixed cost equal to 1

gk
g, where g[ 0 is the elasticity of the fixed cost to

service quality of the product.10 Firms therefore solve the following problem:

maxk BðwÞ1�rhr�1aðzÞk� 1

g
kg � Fj � xðzÞ

Solving this problem yields optimal service quality, k�:

k� ¼ khr�1
� � 1

g�1; k ¼ BðwÞ1�raðzÞ ð10Þ

9 Since service managers demonstrate or perform the inner service value of post-production goods with

their endowed expertise level, I assume that the return to skills of a service managers is proportional to the

manager’s expertise level (z) by taking the following functional form, xðzÞ where xðzÞ[ 0, x0ðzÞ[ 0.
10 Recent studies that analyze product quality as a source of firm heterogeneity assume that product

quality is endogenous and requires additional fixed costs for the upgrading (Crinò and Epifani 2009;

Hallak and Sivadasan 2009; Johnson 2012). Following their idea of endogenous quality, I assume that

each firm improves the true service quality of the product after production by choosing the optimal level

of service quality which requires the fixed costs for the upgrading. These fixed costs are different from the

fixed costs of establishing service facilities abroad ðFgÞ. While fixed costs for upgrading the service

quality involve additional costs after entry, such as costs on R&D, marketing, and advertisement

activities, the form of fixed costs of establishing service facilities abroad are additional administrative

burden on the headquarters associated with managing foreign facilities. In particular, it includes general

investment costs for forming a subsidiary, distribution, and servicing network in a foreign country as well

as the duplicate overhead service costs.
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where g[ 1 by the second-order condition for a maximum. Optimal service quality

of the product implies that, holding other factors constant, more productive firms

improve the service quality of products by paying the additional fixed costs. Using

optimal service quality ðk�Þ into firm’s profit yields:

Pi ¼
g� 1

g
½BðwÞ1�raðzÞ�

g
g�1h

gðr�1Þ
g�1 � Fj � xðzÞ ð11Þ

¼ g� 1

g
ðkhr�1Þ

g
g�1 � Fj � xðzÞ ð12Þ

Profit function suggests that for serving foreign markets, firms have four strategies

from which to choose. Firms can produce and provide post-production services in

the host country with either home or local service managers, implying that firms

integrate all of business activities in the host country by establishing production and

service facilities. This integration strategy would impose the highest fixed costs of

establishing facilities ðf þ gÞ and the cost of managing different types of service

managers, but conserve the transport costs. Alternatively, firms can produce at home

and provide post-production services in the host country with either home or local

service managers, indicating that firms produce in the home country and export

products to the service facilities in the destination market. This strategy imposes the

fixed cost of setting up a service facility (g) and the cost of managing different types

of service managers, and the transport costs.

In the following, I examine different strategies that firms can choose to serve

high- and low-income countries, respective to home.

2.1 Firms serving high-income countries

When firms enter the North, the profit functions of four strategies are as follows:

PHH ¼ g� 1

g
ðBdzhw1�r

n Þ
g

g�1h
gðr�1Þ
g�1 � Ffþg � xðzhÞ ð13Þ

PHL ¼ g� 1

g
ðBznw1�r

n Þ
g

g�1h
gðr�1Þ
g�1 � Ffþg � xðznÞ ð14Þ

PSH ¼ g� 1

g
ðBdzhðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðzhÞ ð15Þ

PSL ¼ g� 1

g
ðBznðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðznÞ ð16Þ

Equations (13) and (14) represent firm’s profit from establishing production and

service facilities in the North with home service managers and with local service

managers, respectively. Equations (15) and (16) represent firm’s profit from
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establishing a service facility in the North with home service managers and with

local service managers, respectively.11

Comparing for the profits attainable for firms with different productivity levels,

given that zn [ zh and d 2 ð0; 1Þ, the profit from providing services through local

service managers dominates the profit from transferring home service managers

under the same production locations. Between two possible production location

choices: home and host countries ðPHL;PSLÞ, which production location to choose

depends not only on the firm productivity level, but also on the relative magnitudes

of transport costs, fixed costs and relative wage. In particular, as long as transport

cost is larger than the wage differentials between the North and Home, such that

t[wn=wh, producing in the North is more profitable than producing at home at

every productivity level in the absence of fixed costs. Conditional on the fixed plant

setup costs, it follows that

0\
dPSLðhÞ

dh
\

dPHLðhÞ
dh

; ð17Þ

and

PHLð0Þ\PSLð0Þ\0 ð18Þ

Therefore, there exist (unique) thresholds h1 and h2 such that firms with productivity

h 2 ð0; h1Þ do not enter the foreign market; firms with productivity h 2 ðh1; h2Þ
produce at home and export to service facilities abroad and provide services with

local service managers; and firms with productivity h[ h2 produce in the host

country and provide services with local service managers.12

On the other hand, as long as transport cost is smaller than the wage differentials

between the North and Home, such that t 2 ð1;wn=whÞ, producing at home is more

profitable than producing in the North at every productivity level. In particular, it

follows that

0\
dPHLðhÞ

dh
\

dPSLðhÞ
dh

; ð19Þ

and

PHLð0Þ\PSLð0Þ\ 0 ð20Þ

In this case, a unique threshold h3 exists such that firms with productivity h 2 ð0; h3Þ
do not enter the foreign market, whereas firms with productivity h[ h3 produce at

11 In all equations, the first superscript denotes firms’ choice of specific FDI pattern. In particular,

H denotes horizontal FDI, a firm activity of replicating its production to foreign country to serve the local

market, and represents a firm’s choice of producing in the host country by establishing a production

facility. S denotes service FDI, a firm activity of replicating its services to foreign country to serve the

local market, and represents a firm’s choice of producing at home and exporting to its service facility in

the host country. Second superscript, on the other hand, denotes a firms’ choice of certain type of service

managers where H represents home service managers and L represents local service managers.
12 Because all profit functions are continuous with respect to the firm productivity level, I can also use the

intermediate value theorem to prove that there exists unique threshold h that cuts off two profit functions.
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home and export to service facilities abroad and provide services with local service

managers. In other words, when serving countries that incur high production costs,

yet relatively small transport costs, firms are better off to produce and export from

home than produce abroad via FDI. In contrast to prior trade literature that analyze

FDI flows between Northern countries or from North to South, this model shows

that if FDI flows from South to North, firms’ production location choices are

affected by the transport costs of shipping products from home.

2.2 Firms serving low-income countries

When firms enter the South, the profit functions of four strategies are as follows:

PHH ¼ g� 1

g
ðBdzhw1�r

s Þ
g

g�1h
gðr�1Þ
g�1 � Ffþg � xðzhÞ ð21Þ

PHL ¼ g� 1

g
ðBzsw

1�r
s Þ

g
g�1h

gðr�1Þ
g�1 � Ffþg � xðzsÞ ð22Þ

PSH ¼ g� 1

g
ðBdzhðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðzhÞ ð23Þ

PSL ¼ g� 1

g
ðBzsðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðzsÞ ð24Þ

Consistent with the previous subsection, Eqs. (21) and (22) indicate firm’s profit

from establishing production and service facilities in the South and providing ser-

vices with home service managers and with local service managers, respectively.

Equations (23) and (24) indicate firm’s profit from establishing a service facility in

the South and providing services with home service managers and with local service

managers, respectively.13

In contrast to serving high-income countries, firms now have to make a decision

on providing services with different types of managers. Depending on the degree of

international mobility, it is clear that as long as the mobility is higher than the

managerial expertise differentials between the South and Home, such that

d 2 ðzs=zh; 1Þ, firms find it more profitable to transfer home service managers from

headquarters than employ local service managers under the same production

locations. Alternatively, as long as the mobility is lower than the managerial

expertise differentials between the South and Home, such that d 2 ð0; zs=zhÞ, the
profit from providing services through local service managers dominates the profit

from transferring home service managers from headquarters under the same

production locations.

In regards to the production location choice, given that wh [ws and t[ 1, firms

are better off to produce in the South than Home at every productivity level in the

absence of fixed costs. Conditional on the fixed plant setup costs, it is

13 Consistent with Eqs. (13)–(16), the first superscript represents firms’ choice of production locations in

terms of FDI patterns and the second superscript denotes firms’ choice of different types of service

managers.
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straightforward to find that the most productive firms bear high fixed costs of

establishing production and service facilities in the South and produce varieties with

low production costs, whereas less productive firms produce at home and export to

their service facilities in the South.

When firms serve low-income countries, the model shows that firms choose

production locations on the basis of their productivity levels, such that more

productive firms produce in the host country, while less productive firms export

from home. For providing post-production services, firms’ service managerial

choices depend on the degree to which home service managers are mobile between

countries where firms are better off to employ local service managers in low-

mobility countries, while transfer home service managers from headquarters to

high-mobility countries. The sorting of strategies by firms’ productivity levels and

country-specific characteristics provides the building block for the empirical

specification presented in next sections.

3 Data

3.1 Data analysis

To test theoretical implications on firms’ choice of production locations with

different types of service managers, this paper requires dataset that captures cross-

border activities of firms at the affiliate level, specifically showing how firms serve

foreign markets either by producing in the host country or by exporting products to

their service affiliates, and how firms provide services through different types of

service managers inside their affiliates. For the empirical analysis, this paper uses

one of the few dataset that directly observes cross-border activities of firm at the

micro level. Here, I use data on Korean FDI obtained from the Overseas Direct

Investment Statistics from the Export–Import Bank of Korea.14 This affiliate-level

cross-sectional dataset includes the full list of Korean worldwide investment in 2011

where 4429 foreign affiliates are linked with 2394 parent firms that hold at least

10 % ownership.

Critical for the analysis, the dataset includes quite detailed information on

affiliate’s location, sales and purchases, and the composition of employment.15 For

instance, the affiliate reports its sales and purchases divided by: (1) sales and

purchases made from other affiliates sharing the same parent in the host country, (2)

sales and purchases made from other unaffiliated agents in the host country, (3)

14 While the Export–Import Bank of Korea has collected data officially on Korean-owned affiliates

abroad since 2002, these figures are restricted from the public by the Ministry of Strategy and Finance of

Korea for confidentiality reasons.
15 In the dataset, 92 countries are reported to be the destination of Korean FDI flows in 2011. To make it

consistent with the theoretical model on studying firms’ decisions of serving high- and low-income

countries, relative to home, I distinguish between firms that invest in a country that is more or less

advanced than Korea based on whether its GDP per capita is higher or lower than that of Korea. As a

result, 28 countries are classified as more advanced countries, while 64 countries are classified as less

advanced countries. The list of these countries is reported in Table 6 in the ‘‘Appendix’’.
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sales and purchases made from the parent in Korea, (4) sales and purchases made

from other unaffiliated agents in Korea, (5) sales and purchases made from other

affiliates sharing the same parent in third countries, and (6) sales and purchases

made from other unaffiliated agents in third countries. Also, the most interesting

feature of the dataset is that it provides affiliate’s employment numbers that are

divided by the worker’s nationality and occupation. Decomposed into employees

from Korea and host country, their occupations are divided into top managers,

middle managers, service managers, and production workers.16 Using such

information on affiliate’s sales and purchases made from different locations, and

the composition of employment, I categorize firms’ choice of production locations

with different types of service managers studied in the theoretical model. For

instance, it is clear to find that affiliates that engage in local sales only with local

service managers by making all of purchases from parents in Korea represent firms’

choice of producing and exporting from home to their service facilities abroad and

providing services with local service managers in the theoretical model.

With regards to the parent firms, the affiliate-level dataset only provides firm

identification number for each affiliate. Therefore, I match affiliates to their parent

firms and use firm-level data from other source. Here, I link the affiliate-level

dataset from the Export–Import Bank of Korea with a commercial database sold

under the name of KISLINE from the NICE Information Services Ltd. This

extensive dataset includes all Korean firms that are registered as a corporation and

contains detailed information of interest, including balance sheets, profit and loss

statements, domestic and export sales, and employment numbers. Each firm is

classified by the five-digit Korean Standard Industrial Classification (KSIC), which

is similar to commonly used International Standard Industrial Classification (ISIC)

or the North America Industry Classification System (NAICS). Since firm-level

dataset does not provide information on local subsidiaries abroad, I merge firm-level

data from the KISLINE with affiliate-level data from the Export–Import Bank of

Korea for the analysis.

For the empirical specification, I consider firms in five-digit KSIC manufacturing

sectors that operate business abroad through their own affiliates. In particular, since

firms in the theoretical model employ service managers in their foreign facilities to

serve local markets, I include firms whose affiliates only make local sales in their

location by employing service managers.17 Using these affiliates, I construct four

binary variables that represent firms’ choice of production locations with different

types of service managers by observing the presence of production workers and the

certain type of service managers inside the affiliate. First, manulocal is a binary

variable equal to 1 if the affiliate includes production workers and local service

managers, capturing firms’ choice of producing in the host country and employing

16 According to the Export–Import Bank of Korea, top managers are defined as managers delegated from

headquarters to appoint the overall performance of affiliates, whereas middle managers are defined as

managers in charge of supervising production workers and, specifically, in charge of contracting with

local production workers. Service managers are defined as managers outside the production line who are

in charge of sales and after-service of the products.
17 Restricting the analysis to consider local market-oriented FDI firms whose affiliates only engage in

local sales and employ service managers results in a loss of 14.6 % of FDI firms in the dataset.
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local service managers. Second, servicelocal is a binary variable equal to 1 if the

affiliate only includes local service managers and no production workers, capturing

firms’ choice of producing and exporting from home and employing local service

managers. Third, manuhome is a binary variable equal to 1 if the affiliate includes

production workers and Korean service managers, capturing firms’ choice of

producing in the host country and transferring home service managers from

headquarters. Finally, servicehome is a binary variable equal to 1 if the affiliate only

includes Korean service managers and no production workers, capturing firms’

choice of producing and exporting from home and transferring home service

managers from headquarters.

The key explanatory variables used to analyze firms’ production location choices

are firm productivity level and transport cost. To measure firm productivity, I use

labor productivity (productivity).18 As a measure of transport cost, I calculate a

tariff rate by using data from UNCTAD-TRAINS and WITS (tariff). These data

include information on tariff rates and trade data using the six-digit HS codes for

103 countries. Here, I compute unweighted averages using the five-digit ISIC level

and map these figures into the five-digit KSIC industry level by using Trade

Statistics provided by the Korea International Trade Association.19

The key explanatory variable also includes the degree to which home service

managers are mobile from home to the host country. In the model, the degree of

mobility indicates country’s informal trade barriers that hinder the efficiency of

home managers to provide post-production services in the foreign market. To

capture informal trade barriers, I follow Kogut and Singh (1988) and Debaere et al.

(2013) by using Hofstede (1980) seminal indices on culture distance between home

and host countries (cultural distance), which is a composite index on the deviation

between home and host countries along the four cultural dimensions; in particular,

power distance, uncertainty avoidance, masculinity/femininity, and individual-

ism.20 For the robustness check, suggested by Rauch and Trindade (2002), I also

use ethnic Korean population share (popshare) in the host country to capture

coethnic Korean networks. Emphasized by Rauch and Casella (2003), coethnic

networks are important business and social networks that can overcome informal

18 Following Aw and Lee (2008), I compute labor productivity as ½ðlnQ � lnQÞ � ðlnL � lnLÞ� where lnQ

and lnL are the industry mean levels of the log of total revenue plus net inventory change and log of total

employment.
19 Since the dataset on transport cost is difficult to obtain, prior trade literature have turned to indirect

measures of transport cost by using data constructed from the matched partner technique, such as distance

and ad valorem shipping costs calculated as trade partners’ CIF/FOB ratio. However, recent trade studies

show that using these measures to proxy transport cost is not useful to measure cross-commodity

variation. See Keller (2002) and Hummels and Lugovskyy (2006) for more detail.
20 While there exist a large number of studies that use English or French as a common official language

to measure cultural difference between countries (Blonigen and Piger 2014; MacGarvie 2005; Tong

2005), Korean is not a very common first or second language spoken worldwide. Instead of using a

common language, therefore, I compute Hofstede (1980) index to measure cultural distance between

Korea and host countries. Hofstede (1980) index can be constructed as
P4

i¼1fðIij � IikÞ2=Vig=4, where Iij

stands for the index for the ith cultural dimension of jth country, Vi is the variance of the index of the ith

dimension, and k represents home country (Korea). See Hofstede and Hofstede (2005) for more detail on

constructing indices of cultural distance between countries.
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trade barriers in international trade. For instance, it helps firms to facilitate

distribution of products in the market or supply matching and referral services.

Therefore, I expect host countries to be highly mobile of transferring Korean

service managers as they have a small cultural distance from Korea or have a large

ethnic Korean population.

To capture other firm characteristics that affect firms’ decisions, I add firm-

specific assets. First, I use firm’s R&D intensity, computed as firm’s total R&D

expenditures divided by total sales. Second, I use firm’s international experience,

which is measured by the number of previous affiliates a firm had worldwide

(experience), and the total employment (size). Broad international experience

increases previous knowledge of local markets, connection to bureaucracy, and

business culture which all facilitate multinational firms to invest abroad (Tekin-

Koru 2012). Therefore, this previous knowledge may influence firm’s decision not

only on production locations, but also on providing services. I expect positive signs

on all of choices, even though the strength of this effect is ambiguous. Furthermore,

using information on the establishment date of each affiliate, I construct a binary

variable, newFDI, which is equal to 1 if a firm locates an affiliate abroad in 2011. It

represents new firm entry to foreign markets and allows me to study the decision of

new FDI firms.

For other country-specific characteristics, I include country’s market size and

income level by using real GDP (GDP) and real GDP per capita (GDP per capita),

respectively, and state of infrastructure by constructing an index using data on

telephone, computer and internet usage (infra).21 As a proxy for the managerial

expertise level, I use the percentage of 20–29 year olds with a tertiary education

(ISCED 5 and 6) in mathematics, sciences or technologies (education).22 Finally,

concerning the fact that firms’ strategic functions such as performing service

activities could be highly sensitive to the legal environments (Defever 2006), I use

an indicator of the quality of policy formulation and the credibility of the

government’s commitments to such policies (gov’t effectiveness), which ranges

from -2.5 to 2.5 where a higher number indicates more political stability. All of

country-level data are obtained from the World Development Indicators and World

Governance Indicators from the World Bank, and LABORSTA from the Interna-

tional Labour Organization. Table 1 provides the descriptive statistics of variables

used for the empirical specifications.

Binary dependent variables that represent firms’ choices in Table 1 show that

among Korean FDI firms whose foreign affiliates engage in local sales with service

managers, most of firms appear to produce goods in the host country by investing in

production affiliates that include production workers and provide services by

employing local service managers, followed by firms that invest in service affiliates

that do not include production workers and provide services by employing local

21 In particular, country’s infrastructure index is constructed as an average of three indicators: fixed line

and mobile subscribers, internet users, and computers per 100 habitants in 2011.
22 Using an education level to capture managerial efficiency is difficult and problematic since some

cultural aspects play a critical role in managerial efficiency. However, in the light of discussion from the

previous section, the choice of employing local managers could be more influenced by the efficiency of

local human capital (Antràs et al. 2006; Defever 2006).
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service managers.23 In regards to firms that invest in service affiliates from the table,

they represent firms’ choice of producing at home and exporting to their service

facilities abroad in the theoretical model. To evaluate whether these firms actually

export goods to their service affiliates abroad, I use information on affiliate’s

purchases made from different locations to compute for its share of purchases from

the parent firm in Korea. Purchase share from HQ in the table is computed as

affiliate’s purchases made from the parent firm in Korea divided by its total

purchases and indicates intra-firm trade from the parent’s perspective. Purchase

share from HQ for firms’ choices in the table shows that the average service affiliate

imports more than 95 % of products from the parent firm in Korea, while the

Table 1 Summary statistics of variables for the empirical analysis

Variables Mean SD Minimum Maximum

manulocal 0.448 0.498 0 1

servicelocal 0.265 0.481 0 1

manuhome 0.149 0.217 0 1

servicehome 0.138 0.192 0 1

Experience 4.225 3.171 0 32

Size (in thousands) 3.083 9.315 0.02 101.97

Productivity 2.344 4.119 -1.764 7.297

newFDI 0.043 0.203 0 1

Tariff 0.0071 0.003 0.0004 0.289

Education (%) 34.57 23.13 1.24 94.8

Cultural distance 2.362 1.123 0.024 4.813

Popshare 0.002 0.002 0.00000015 0.039

Gov’t effectiveness 0.428 0.718 -1.66 2.4

Infra 54.86 21.22 38.69 95.19

GDP per capita (in thousand USD) 9.498 13.69 0.164 67.55

GDP (in billion USD) 3788.2 3926.9 0.1497 14447.1

Purchase share from HQ

(manulocal = 1) 0.083 0.369 0 1

(servicelocal = 1) 0.984 0.11 0 1

(manuhome = 1) 0.145 0.362 0 1

(servicehome = 1) 0.963 0.139 0 1

GDP per capita (in thousand USD)

(High-income countries) 43.16 14.74 23.76 81.86

(Low-income countries) 4.712 4.728 0.471 19.40

Purchase share from HQ is computed as affiliate’s purchases made from the parent firm in Korea divided

by its total purchases. High- and low-income countries are divided based on country’s real GDP per capita

relative to that of Korea [22.89 (in thousand USD)]

23 In regards to firms’ production location choices, nearly 60 % of firms appear to produce in the host

country, while nearly 40 % of firms produce in Korea and export to their service affiliates abroad. For

providing services, on the other hand, nearly 70 % of firms tend to employ local service managers, while

nearly 30 % of firms send Korean service managers to their affiliates abroad.
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average production affiliate imports less than 15 % of products from the parent. This

provides evidence that Korean FDI firms that invest in service affiliates to serve

local markets actually export goods to their affiliates and represent firms’ choice of

producing and exporting from home to service facilities abroad in the theoretical

model. Also, with regards to country’s GDP per capita that is used to distinguish

between more or less advanced host countries than Korea, the table shows that the

average GDP per capita of less advanced countries is almost 1/5 of that of Korea,

while the average GDP per capita of more advanced countries is almost a double

than that of Korea. All of these statistics suggest that using Korean FDI firm data is

appropriate to compare firms’ choice of production locations with different types of

service managers for serving between high- and low-income countries in the

theoretical model.

4 Empirical analysis

4.1 Empirical strategy

Using binary choices as dependent variables, I use probit model to estimate the

effects of firm- and country-specific characteristics on the likelihood of firms

choosing specific production locations with certain type of service managers. A

firm’s profit function for each choice is specified as

E½PijkjXi; Zj� ¼ ProbðPijk ¼ 1jXi; ZjÞ ð25Þ

¼ UðbkXi þ ckZjÞ ð26Þ

where Uð�Þ is the standard normal cumulative distribution function, assuming that

error terms are independent and normally distributed, and k ¼
fmanulocal; servicelocal;manuhome; servicehomeg is firm’s choice of specific

production locations with certain type of service managers. In particular, Pijmanulocal

denotes firm i’s profit from country j by choosing to produce in the host country and

employ local service managers, Pijservicelocal stands for firms that choose to produce

and export from home to their service affiliates and employ local service managers,

Pijmanuhome represents firm profit from choosing to produce in the host country and

send home service managers from headquarters, and Pijservicehome represents firm

profit from choosing to produce and export from home and send home service

managers to their service affiliates. Vector Xi denotes firm-specific characteristics

such as firm productivity, size, and experience. Alternatively, Zj represents country-

specific characteristics that include tariff rates, GDP per capita, cultural distance,

ethnic Korean population share, education level, and government effectiveness.

For the robustness check, I also capture the dependency of firms’ choice of

specific production locations with certain of service managers on firm- and country-

specific characteristics as a simple linear function. Here, I specify linear probability

model (LPM), which is simple to estimate and to interpret the effects of firm- and

country-specific characteristics on firms’ choices. In particular, I specify
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Yijk ¼ ak þ bkXi þ ckZj þ lijk ð27Þ

where Yijk is a binary outcome variable that represents whether firm i has chosen

specific production locations with certain type of service managers (k) in country j,

and Xi and Zj denote firm- and country-specific characteristics respectively.

From these specifications, I expect firm- and country-specific variables to have

different effects on firms’ choice of production locations with different types of

service managers between high- and low-income countries. For instance, by adding

an interaction term between firm productivity and tariff rates in each specification, I

expect firm productivity to be positively associated with firms’ choice of producing

abroad with either type of service managers as firms invest in high-income countries

that impose high tariff rates on products shipped from Korea. For firms that invest in

low-income countries, on the other hand, I expect cultural distance to have positive

effects, while ethnic Korean population share to have negative effects on firms’

choice of employing local service managers within either type of affiliates.

4.2 Empirical results

Table 2 reports the results from estimating the effects of firm- and country-specific

characteristics on the likelihood of firms’ choosing production locations with

different types of service managers by using probit model. Five-digit KSIC industry

sector dummies are included to control for industry-specific fixed effects and robust

standard errors clustering for host countries are reported in the parentheses to

account for the possible correlated shocks that might affect all foreign affiliates in

the same host country. To make it consistent with the theoretical implications on

firms’ choices for serving between high- and low-income countries, I divide sample

of firms into more and less advanced host countries than Korea based on country’s

real GDP per capita relative to that of Korea.

Using sample of firms that invest in and serve high-income countries, coefficient

estimates on productivity and tariff in columns (1) through (4) show that firms are

more likely to produce abroad and employ either type of service managers in

countries that impose high tariff rates on products shipped from Korea or as firms

are more productive. Alternatively, firms tend to produce at home and export to

their service affiliates and employ either type of service managers in countries that

impose small tariff rates or as firms are less productive. In particular, coefficients on

the interaction term between productivity and tariff in columns (1) and (3) are

positive and significant, implying that more productive firms are more likely to

produce and provide services with either type of service managers in countries that

incur large transport costs from Korea. On the other hand, coefficient estimates on

cultural distance are positive and significant in columns (1) and (2), implying that

firms are likely to employ local service managers within either type of affiliates in

countries where culturally distant from Korea. However, firms’ choice of

transferring Korean service managers appear to be irrelevant to cultural distance

between home and host countries.
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Examining firms that invest in and serve low-income countries, probit estimates

of productivity in columns (5) through (8) show that firm productivity is positively

associated with firms’ choice of investing in production affiliates and employing

either type of service managers, while negatively associated with firms’ choice of

investing in service affiliates and employing either type of service managers. These

results imply that more productive firms are more likely to produce in the host

country and employ either type of service managers, while less productive firms

prefer to produce at home and export to service facilities abroad and employ either

type of service managers for serving low-income countries. In contrast to firms that

invest in high-income countries, however, coefficients on tariff and its interaction

term with productivity are insignificant, implying that firms’ production location

choices for serving low-income countries are mainly determined by their own

productivity level.

Coefficient estimates on cultural distance in columns (5) through (8) are all

significant and have different signs. Their signs imply that firms are more likely to

employ local service managers within either type of affiliates in countries that are

culturally distant from Korea, while transfer Korean service managers to either type

of affiliates located in countries that share cultural similarities with Korea.

Consistent with the theoretical implications, these results suggest that firms’ choice

of service managers are significantly determined by country’s informal trade

barriers. Also, coefficient estimates on education in columns (7) and (8) are

significant, implying that country’s education level is critical for firms’ choice of

transferring Korean service managers to either type of affiliates. Their signs indicate

that firms favor transferring Korean service managers to countries with low

education level, which is different from the results in high-income countries.

Turning to other covariates, it appears that firms’ production location and service

decisions are affected by different variables between high- and low-income

countries. For instance, coefficients on infra and GDP per capita in columns (1)

through (8) show that country’s state of infrastructure affects firms’ choice of

production locations for serving high-income countries, while country’s GDP per

capita appears to have an influence on firms’ choice of service managers in low-

income countries. Across high-income countries, coefficients indicate that firms are

likely to produce abroad through production affiliates with either type of service

managers in countries with poor infrastructure services. Across low-income

countries, on the other hand, firms tend to employ local service managers within

either type of affiliates in countries with high GDP per capita. Also, coefficients on

gov’t effectiveness in columns (5) and (6) are positive and significant, implying that

firms are more likely to employ local service managers within either type of

affiliates in countries where politically stable. These results suggest that firms’

decision about employing different types of service managers are affected by

country’s political and social factors in addition to the informal trade barriers when

serving low-income countries.

For the robustness check, Table 3 reports the estimation results from using linear

probability model, which is simple to estimate and to interpret the effects of firm-

and country-specific characteristics on firms’ choice of production locations with

different types of service managers. The estimates and significance of coefficients
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are approximately same as probit coefficients reported in Table 2. Inside high-

income countries, for instance, the results show that firm productivity and tariff rates

independently and jointly affect firms’ choice of production locations, regardless of

service manager type. Coefficients on interaction term between productivity and

tariff also imply that more productive firms are more likely to produce and employ

either type of service managers in countries that incur large transport costs from

Korea. Inside low-income countries, firms appear to choose production locations,

regardless of service manager type, on the basis of their own productivity level such

that more productive firms produce in the host country, while less productive firms

produce at home and export products to their service affiliates abroad.

Examining the effects of cultural distance on firms’ decision for serving high-

income countries, coefficient estimates in columns (1) and (2) are positive and

significant, implying that firms’ choice of employing local service managers within

either type of affiliates are positively associated with the cultural distance from

Korea. Same coefficient estimates in columns (5) through (8), on the other hand, are

all significant and have different signs. Their signs indicate that in low-income

countries, firms have a propensity to employ local service managers within either

type of affiliates in countries where culturally distant from Korea, while transfer

home service managers to either type of affiliates in countries that share cultural

similarities with Korea. For other control variables, coefficient estimates on

education and gov’t effectiveness in columns (5) through (8) also suggest that firms’

choice of service managers for serving low-income countries depend on country’s

education level and political stability. Their signs indicate that firms tend to employ

local service managers within either type of affiliates in countries where politically

stable, while send home service managers to either type of affiliates in countries

with low eduction level.

Since labor productivity and cultural distance between home and host countries are

used and shown as main determinants of firms’ choice of production locations with

different types of service managers, I use alternative measures for the robustness

check. Here, I use an approximate total factor productivity (ATFP) and ethnic Korean

population share in the host country as alternative measures for firm productivity and

country’s informal trade barriers. In particular, while TFP is widely used in economic

literatures as an ideal measure for representing firm productivity, using cross-sectional

data with limited information on production inputs, such as capital stocks and material

inputs, make it impossible to estimate the true TFP for each firm in the sample.

Therefore, I use ATFP only for a robustness check purpose.24 Probit estimates from

using alternative measures are presented in Table 4.25

Examining firms that serve high-income countries, probit estimates in columns

(1) and (3) show that firms’ choice of investing in production affiliates abroad and

24 Following Tomiura (2007), I compute ATFP for each firm as ATFP ¼ lnQ
L
� 1

3
lnK

L
, where Q is firm’s

value-added, L is total employment, and K is tangible fixed asset.
25 With these alternative measures, I also estimate firms’ choice of production locations with different

types of service managers by using linear probability model. The estimates and significance of

coefficients are approximately same as probit coefficients reported in Table 4. To save space, however, I

do not report LPM results in the paper. LPM estimates from using alternative measures are available upon

request.

Post-production services and optimal integration... 617

123



T
a
b
le

4
P
ro
d
u
ct
io
n
an
d
se
rv
ic
e
d
ec
is
io
n
s
o
f
K
o
re
an

fi
rm

s
in

2
0
1
1
:
P
ro
b
it
m
o
d
el

w
it
h

A
T

F
P
an
d

p
o

p
sh

a
re

V
ar
ia
b
le
s

H
ig
h
-i
n
co
m
e
co
u
n
tr
ie
s

L
o
w
-i
n
co
m
e
co
u
n
tr
ie
s

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

m
a
n
u
lo

ca
l

se
rv

ic
el

o
ca

l
m

a
n
u
h
o
m

e
se

rv
ic

eh
o
m

e
m

a
n
u
lo

ca
l

se
rv

ic
el

o
ca

l
m

a
n
u
h
o
m

e
se

rv
ic

eh
o
m

e

A
T
F
P

0
.3
3
5
*
*

-
0
.2
2
9

0
.7
5
4
*
*
*

-
1
.5
2
4

0
.1
2
2
*

-
0
.5
5
1
*
*
*

0
.0
8
4
*
*
*

-
0
.0
4
7
*
*

(0
.1
4
4
)

(0
.2
1
4
)

(0
.1
4
1
)

(1
.0
2
3
)

(0
.0
7
1
)

(0
.1
6
)

(0
.0
2
5
)

(0
.0
2
1
)

T
ar
if
f

0
.3
5
2
*

-
0
.1
6
3
*

0
.2
6
4
*
*
*

-
1
.1
0
7
*
*

0
.0
4
5

-
0
.1
1
2
*

0
.0
2
5

0
.0
4

(0
.2
0
6
)

(0
.0
8
9
)

(0
.0
5
2
)

(0
.5
2
1
)

(0
.0
6
9
)

(0
.0
6
2
)

(0
.0
7
1
)

(0
.0
8
3
)

S
iz
e

-
0
.0
1
7

0
.0
4
8

0
.0
1
1

-
0
.0
2
8

-
0
.1
0
6
*
*
*

0
.1
7
7
*
*
*

-
0
.1
1
4
*
*
*

-
0
.0
0
4

(0
.0
6
8
)

(0
.0
7
3
)

(0
.0
2
5
)

(0
.0
4
6
)

(0
.0
1
9
)

(0
.0
3
)

(0
.0
2
1
)

(0
.0
3
5
)

G
D
P
p
er

ca
p
it
a

-
0
.6
9
9

-
0
.0
5
1

-
5
.5
2
4

0
.0
3
3

0
.1
9
5
*
*

0
.3
6
5
*
*
*

0
.2
2
7

-
0
.1
1
5

(0
.6
4
5
)

(1
.0
1
5
)

(3
.9
5
5
)

(0
.2
6
7
)

(0
.0
8
9
)

(0
.1
0
9
)

(0
.2
0
3
)

(0
.1
3
6
)

P
o
p
sh
ar
e

-
0
.1
1
9
*
*
*

-
1
.2
2
5
*
*

0
.6
5
8

-
0
.5
3
2

-
1
.9
0
1
*
*

-
2
.2
0
1
*
*
*

1
.4
2
3
*
*
*

1
.2
4
*
*

(0
.0
4
5
)

(0
.6
0
6
)

(0
.7
1
8
)

(0
.3
9
2
)

(0
.7
9
9
)

(0
.5
0
8
)

(0
.2
6
5
)

(0
.5
7
1
)

G
o
v
’t
ef
fe
ct
iv
en
es
s

0
.3
9
4

-
0
.1
0
1

-
0
.0
5
2

-
1
.4
1
9
*
*
*

0
.1
9
*

0
.1
2
4
*

-
0
.3
4
2
*
*

-
0
.5
0
3
*

(0
.2
5
8
)

(0
.2
4
2
)

(0
.3
9
7
)

(0
.3
0
7
)

(0
.1
1
2
)

(0
.0
7
1
)

(0
.1
5
7
)

(0
.2
6
)

In
fr
a

-
0
.6
6
1
*

1
.0
1
9

-
1
.0
2
5
*
*

0
.5
3
2

-
0
.0
4
6

-
0
.0
0
1

-
0
.1
2
3

-
0
.2
7
3

(0
.3
8
)

(0
.6
9
9
)

(0
.4
6
1
)

(2
.0
1
1
)

(0
.2
1
3
)

(0
.4
3
6
)

(0
.1
3
3
)

(0
.2
5
)

E
d
u
ca
ti
o
n

0
.0
0
2

0
.0
0
4

0
.0
2
7
*

-
0
.0
0
4

0
.0
0
8

0
.0
1
2

-
0
.0
1
7
*
*

-
0
.0
2
2
*
*

(0
.0
0
9
)

(0
.0
1
)

(0
.0
1
5
)

(0
.0
1
5
)

(0
.0
1
4
)

(0
.0
0
9
)

(0
.0
0
4
)

(0
.0
1
1
)

T
ar
if
f
�

A
T
F
P

0
.0
3
8
*

0
.0
5

0
.0
6
1
*
*
*

0
.1
9
5

0
.0
1
1

-
0
.0
6
7
*

0
.0
0
1

-
0
.0
0
3

(0
.0
2
2
)

(0
.0
8
6
)

(0
.0
0
1
)

(0
.1
4
4
)

(0
.0
1
4
)

(0
.0
3
9
)

(0
.0
1
3
)

(0
.0
1
7
)

O
b
se
rv
at
io
n
s

5
7
3

5
7
3

5
7
3

5
7
3

1
2
9
2

1
2
9
2

1
2
9
2

1
2
9
2

L
o
g
-l
ik
el
ih
o
o
d

-
3
5
4
.5
9

-
3
6
9
.0
7

-
1
3
5
.6
1

-
1
3
8
.0
1

-
6
6
1
.1
9

-
6
3
4
.1
3

-
6
4
5
.1
4

-
3
2
5
.5
8

P
se
u
d
o

R
2

0
.1
5
8
2

0
.1
6
9
3

0
.1
5
3
1

0
.0
9
4

0
.1
6
9
9

0
.1
1
4
4

0
.1
7
3
0

0
.1
5
1
5

R
o
b
u
st
st
an
d
ar
d
er
ro
rs
al
lo
w
in
g
fo
r
cl
u
st
er
in
g
b
y
h
o
st
co
u
n
tr
y
ar
e
in

th
e
p
ar
en
th
es
es
;
*
*
*
,
*
*
,
*
d
en
o
te
si
g
n
ifi
ca
n
ce

at
th
e
1
,
5
,
1
0
%
,
re
sp
ec
ti
v
el
y
.
T
o
sa
v
e
sp
ac
e,
I
d
o
n
o
t

re
p
o
rt
co
ef
fi
ci
en
t
es
ti
m
at
es

o
f
v
ar
ia
b
le
s
th
at

ar
e
n
o
t
st
at
is
ti
ca
ll
y
si
g
n
ifi
ca
n
t;
G
D
P
,
R
&
D

in
te
n
si
ty
,
ex
p
er
ie
n
ce
,
an
d
n
ew

F
D
I.
C
o
ef
fi
ci
en
t
es
ti
m
at
es

o
f
su
ch

v
ar
ia
b
le
s
ar
e

av
ai
la
b
le

u
p
o
n
re
q
u
es
t.
H
ig
h
-
an
d
lo
w
-i
n
co
m
e
h
o
st
co
u
n
tr
ie
s
ar
e
d
iv
id
ed

b
as
ed

o
n
co
u
n
tr
y
’s

re
al

G
D
P
p
er

ca
p
it
a
re
la
ti
v
e
to

th
at

o
f
K
o
re
a

618 S. Lee

123



employing either type of service managers are significantly determined by their

productivity levels and tariff rates. Coefficients on interaction term between ATFP

and tariff also support previous results that more productive firms are more likely to

produce and provide services with either type of service managers in countries that

incur large transport costs from home. In contrast to the previous probit estimates,

however, ATFP does not appear to have significant effects on firms’ choice of

investing in service affiliates abroad and employing either type of service managers.

On the other hand, coefficient estimates on popshare in columns (1) and (2) are

negative and significant, indicating that firms tend to employ local service managers

within either type of affiliates in countries where small Korean population are

present. Along with the previous estimates on cultural distance between home and

host countries, these results suggest that firms’ choice of employing local service

managers in high-income countries are determined by country’s informal trade

barriers.

Inside low-income countries, probit estimates of ATFP in columns (5) through

(8) show that firms’ production location choices, regardless of service manager type,

are significantly determined by their productivity levels. Their signs suggest that

more productive firms produce abroad and employ either type of service managers,

while less productive firms produce at home and export to service affiliates abroad

and employ either type of service managers. Also, firms’ service managerial choices

appear to be significantly associated with ethnic Korean population share.

Coefficients on popshare in columns (5) through (8) show that firms are likely to

employ local service managers within either type of affiliates in countries where

small Korean population are present, while firms tend to transfer Korean service

managers to either type of affiliates in countries where large Korean population are

present. These results from using alternative measures for firm productivity and

country’s informal trade barriers are consistent with the previous results and support

the theoretical implications on firms’ decision of choosing production locations with

different types of service managers with regards to firm- and country-specific

characteristics for serving between high- and low-income countries.

In the previous specifications, I used information on the presence of production

workers and the composition of service managers inside the affiliates to represent

firms’ choice of specific production locations with certain type of service managers.

Therefore, previous dependent variables include firms’ decision of choosing

production locations and service managers for serving foreign markets. To test

whether firms’ production location and service managerial choices are interrelated, I

construct binary variables that each represents firms’ choice of production locations

and service managers. For the robustness check, I then specify bivariate probit

model to test for the possible interrelationship between these two choices and

identify the determinants of each choice.26

To capture firms’ decision of producing in the host country, I construct a binary

variable, production, which is equal to 1 if the affiliate includes production workers

26 The bivariate probit model provides a test for the positive correlation between firm’s decision to locate

production in the host country and to provide services through local service managers conditional on the

vector of covariates including explanatory and control variables used in the previous specification.
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and zero if the affiliate does not include production workers, capturing firms’

decision of producing and exporting from home to service affiliates abroad. To

represent firms’ choice of employing local service managers, I construct a binary

variable, local managers, which is equal to 1 if the affiliate includes local service

managers and zero if it includes Korean service managers, capturing firms’ choice

of transferring home service managers from headquarters.

Table 5 reports the results from estimating bivariate probit model. Consistent

with the previous specifications, five-digit KSIC industry sector dummies are

included and robust standard errors clustering for host countries are reported in the

Table 5 Production and service decisions of Korean firms in 2011: bivariate probit model

Variables High-income countries Low-income countries

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

production local managers production local managers

Productivity 1.353*** 0.0984 0.423** 0.316

(0.471) (0.092) (0.211) (0.664)

Tariff 0.201** -2.223 0.108 -0.025

(0.088) (1.653) (0.11) (0.077)

Size -0.006 0.04 -0.174*** 0.011

(0.059) (0.025) (0.012) (0.019)

GDP per capita -1.848 -2.618 0.202 0.205**

(1.441) (1.69) (0.576) (0.101)

Cultural distance 1.098 1.71* -0.384* 0.531***

(0.816) (0.988) (0.215) (0.108)

Gov’t effectiveness 0.135 1.496 0.138 0.095*

(0.337) (0.964) (0.207) (0.049)

Infra -0.899* -1.147 -0.012 0.026

(0.518) (1.75) (0.334) (0.187)

Education 0.011 0.033 0.007 0.095**

(0.013) (0.02) (0.014) (0.038)

NewFDI 0.005 -0.075 -0.059 -0.114*

(0.004) (0.084) (0.348) (0.063)

Tariff � productivity 0.12** 0.217 0.023 0.002

(0.051) (0.322) (0.021) (0.017)

Observations 561 1317

Log-likelihood -563.16 -1740.35

q -0.081 -0.635

(0.069) (0.472)

LR-test of q ¼ 0 v2ð1Þ ¼ 1:12 v2ð1Þ ¼ 1:41

Robust standard errors allowing for clustering by host country are in the parentheses; ***, **, * denote

significance at the 1, 5, 10 %, respectively. To save space, I do not report coefficient estimates of

variables that are not statistically significant; GDP, R&D intensity, and experience. Coefficient estimates

of such variables are available upon request. High- and low-income host countries are divided based on

country’s real GDP per capita relative to that of Korea
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parentheses. The correlation coefficients (q) from using sample of firms that invest

in high- and low-income countries are negative yet insignificant to reject that q ¼ 0,

implying that a complementary relationship does not exist between firms’ decision

to produce in the host country and to provide services by employing local service

managers.

Examining the determinants of firms’ production location choices, coefficient

estimates in the first column show that firm productivity and tariff rates are

positively and significantly associated with firms’ decision to produce in the host

country for serving high-income countries. The interaction term between produc-

tivity and tariff is also positive and significant, implying that more productive firms

are more likely to produce in high-income countries that incur large transport costs

from home. Alternatively, coefficient estimates in the third column show that firms’

production location choices for serving low-income countries are significantly

associated with their own productivity level where more productive firms tend to

produce abroad than to produce at home. In contrast to firms that invest in high-

income countries, country’s tariff rate appears to have insignificant effects on firms’

production location choices independently and jointly with firm productivity in low-

income countries.

To better understand how marginal effects of firm productivity level on the

probability of producing in the host country interact with country’s tariff rate, I

follow Ai and Norton (2003) and Greene (2010) by estimating univariate probit

model and computing the average marginal effect of firm productivity on the

success probability of producing in the host country based on different tariff rate

levels, which are presented in Table 7 in the ‘‘Appendix’’. The first column of

Table 7 show that the marginal effect of firm productivity corresponds to upward

direction in tariff rates. Basically, this implies that firm productivity level becomes

more effective in enhancing the probability that a firm will choose to produce in

high-income countries where tariff rates are higher. In other words, more productive

firms are more likely to invest in production affiliates in countries that incur large

transport costs from home. The marginal effect gains statistical significance at the

5 % level in all ranges of the tariff rates, implying that the positive effect is realized

in all countries with different levels of tariff rates. Using sample of firms that serve

low-income countries, on the other hand, coefficient estimates in the second column

show that the magnitude of the marginal effect of firm productivity gradually

decreases as the tariff rate increases. However, it does not hold the statistical

significance in all ranges of the tariff rates, implying that firm productivity and tariff

rates do not have significant interaction effects on firms’ production location choices

in low-income countries.

Investigating firms’ servicemanagerial choices, coefficients on cultural distance in

columns (2) and (4) of Table 5 are positive and significant. It implies that firms are

more likely to employ local service managers than transfer Korean service managers

in high- or low-income countries that have large cultural distance from Korea. Also,

consistent with the previous results, bivariate probit estimates in the fourth column

show that country’s education level and political stability have significant impact on

firms’ service managerial choices in which firms tend to employ local service

managers than transfer home service managers in low-income countries with high
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education level or where politically stable.27 All of these bivariate probit estimates

support previous probit and LPM results that firms’ production location choices are

associated with economic factors such as firm productivity and transport costs, while

their service managerial choices are determined by country’s informal trade barriers

and social factors such as country’s education level.

5 Conclusion and future work

In this paper, I study firm’s integration decision that involves producing final outputs

and providing post-production services to serve foreign markets. In the theoretical

model, consumers in all countries perceive the service quality of products based on the

inner service value of products and the efficiency of service managers who are

endowed with country-specific expertise level to demonstrate the service value of

products. In order to provide post-production services, therefore, firms must establish

their own facilities in the final consumption market and employ either local or home

service managers, while they can produce outputs either in their home or host

countries. Examining two scenarios when firms enter countries with higher- or lower-

income levels relative to home, themodel shows that the equilibrium decision of a firm

on choosing production locations and different types of service managers depends on

its own productivity level and country-specific characteristics.

By adding service quality differences into the heterogeneous firms trade model, this

paper further discusses how heterogeneous firms provide post-production services after

choosingoptimal production locations for serving foreignmarkets.While previous studies

that use heterogeneous firms trade model to examine firm’s decision to serve foreign

markets were limited to study its production location choices, this paper provides a simple

theoretical framework that captures different stages of business activity in which firms

practically undertake to serve foreignmarkets.As a result, I introduce that a newpattern of

FDI, a firm activity of investing in service facilities abroad to serve local markets with

products imported from headquarters, appears as one of optimal strategies that firms can

choose to serve foreign markets. To my knowledge, this has not been studied before.

Using affiliate- and firm-level data for Korean multinational firms in 2011, I

empirically analyze firms’ decisions by constructing binary variables that represent

firms’ choice of specific production locations with certain type of service managers.

Using binary choice models, I obtain the estimation results consistent with the

theoretical implications that firms’ production location choices are affected by their own

productivity level, while their service managerial choices are determined by country’s

informal trade barriers. Between high- and low-income countries, in particular, I find

27 For the robustness check, Table 8 in the ‘‘Appendix’’ presents bivariate probit estimates from using

alternative measures for firm productivity and country’s informal trade barriers. The estimates and

significance of coefficients are approximately same as bivariate probit coefficients in Table 5. In

particular, coefficients on popshare in columns (2) and (4) show that firms’ service managerial choices

are significantly determined by the ethnic Korean population share. It indicates that firms are more likely

to employ local service managers than transfer Korean service managers in high- or low-income countries

where small Korean population are present. This result also suggests that narrow coethnic Korean

networks in host countries induce firms to employ local managers to provide services.
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that firms’ choice of producing in high-income countries are jointly determined by firm

productivity and transport costs of shipping products from Korea, while their choice of

producing in low-income countries are determined by their own productivity level. On

the other hand, country’s informal trade barriers measured by the cultural distance

between home and host countries and ethnic Korean population share appear to have

significant impact on firms’ choice of employing local servicemanagers in high-income

countries, while they have significant effects on firms’ choice of employing between

local and Korean service managers in low-income countries.

These results provide important policy implications for developing countries by

showing that FDI may create jobs not only for production workers, but also for

skilled managers. While previous studies that examine firms’ FDI decisions were

limited to consider developing countries as a production platform with no demand

(Grossman et al. 2006), this study provides a framework where employment for

local service managers can be created by considering low-income countries as a

final consumption market. In particular, the results that country’s social and political

factors, such as education level and political stability, significantly affect firms’

decision of employing service managers in low-income countries imply that

government’s investment in social and human capital can increase foreign

investment from outsider firms with a purpose of serving local markets and

subsequently, create jobs for production as well as service sectors.

Themain goal of this paper was to study firm’s integration decision to serve foreign

markets by incorporating the decision on providing services after production. As such,

a range of questions including other options in the firm’s decision are not addressed in

this paper. I have not considered various possibilities to serve foreign markets that are

important for a full account of firm strategies, such as outsourcing post-production

services to local firms or engaging in cross-border mergers and acquisitions, or

possibility of investing in physical product quality. Furthermore, given this paper’s

focus on studying firm activities to serve foreign markets with different sizes, the

analysis was limited to comparing firms’ choice of strategies to serve between high-

and low-income countries relative to the home country.

Furthermore, one of primary interests in the present study is to examine the effects of

service managers on firms’ choice of international organization forms. The basic

premise of themodel, therefore, is that the preference for the service quality of products

by a consumer in all countries is affected by the managers’ efficiencies. Put differently,

this assumption implies that consumer’s preference is homothetic with respect to per

capita income. Indeed, prior trade literature have analyzed the non-homotheticity of

demand for physical product quality and found that the relative demand for high-quality

products is higher in high-income countries (Hallak 2006). For future research,

therefore, it would be interesting to study how the non-homotheticity of demand for

service quality affects firms’ decisions to serve global markets. Furthermore, including

both service and product qualities in consumers’ preferences would also yield various

implications onmultinational firmactivities. These questions are left for future research.

Acknowledgments This manuscript has benefited from comments by the editor, Harmen Lehment, and

the anonymous referee. I also thank to Dean Corbae, Jason Abrevaya, David Kendrick, and Kripa Freitas

for many insightful discussions and suggestions on an earlier draft.

Post-production services and optimal integration... 623

123



Appendix

In this appendix, I discuss firms’ production and service decisions when they can also

produce varieties in third countries. For simplicity, I assume that there exists a third

countrywith nodomestic demandand incurs lowproduction cost (referred to as ‘‘South’’

without domestic demand) where firms can only use it as an export platform.28 Here, I

study the effects of third production location on firm’s decision to serve high-income

countries. For expositional simplicity, I assume that transport cost and fixed cost of

setting up production or service facility are symmetric across countries.

In regards to the production location choice, firms can now produce varieties in

the South and ship them to the service facilities located in the North. This strategy

would impose the transport cost and the fixed plant setup cost in multiple locations.

In this case, the profit functions of possible strategies are as follows:

PHH ¼ g� 1

g
ðBdzhw1�r

n Þ
g

g�1h
gðr�1Þ
g�1 � Ffþg � xðzhÞ ð28Þ

PHL ¼ g� 1

g
ðBznw1�r

n Þ
g

g�1h
gðr�1Þ
g�1 � Ffþg � xðznÞ ð29Þ

PSH ¼ g� 1

g
ðBdzhðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðzhÞ ð30Þ

PSL ¼ g� 1

g
ðBznðwhtÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Fg � xðznÞ ð31Þ

PEH ¼ g� 1

g
ðBdzhðwstÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Ffþg � xðzhÞ ð32Þ

PEL ¼ g� 1

g
ðBznðwstÞ1�rÞ

g
g�1h

gðr�1Þ
g�1 � Ffþg � xðznÞ ð33Þ

Consistent with the profit functions in Sect. 2.1, Eqs. (28) and (29) represent firm’s profit

fromproducing in theNorthwith different types of servicemanagers,whileEqs. (30) and

(31) represent firm’s profit fromproducing and exporting fromhome to its service facility

in the North with different types of service managers. Additional Eqs. (32) and (33), on

the other hand, represent firm’s profit fromproducing and exporting from the South to its

service facility in the North with different types of service managers.29

28 This assumption reduces the number of cases that must be considered. For example, firms will never

use a third production location to serve the South since it is never profitable to have export sales from this

location by bearing additional fixed investment cost and transport cost. Alternatively, if a third country

incurs the high production cost (e.g. same as the cost for producing in the North or Home), firms have no

reasons to produce and export from this location by incurring additional investment cost and transport

cost.
29 Consistent with Eqs. (13)–(16) and (21)–(24) in Sects. 2.1 and 2.2, the first superscript in all equations

represents firms’ choice of production locations in terms of FDI patterns where the first superscript E in

Eqs. (32) and (33) denotes export platform FDI, a firm activity of investing in the host country to produce

and export to other foreign markets. The second superscript denotes firms’ choice of service managers

between home and local (North) managers.
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Under the assumption on service managerial efficiencies across countries, it is

straightforward to find that between firms that choose same production locations, the

profit from providing services through local service managers dominates the profit

from transferring home service managers from headquarters. Therefore, among

three possible production location choices ðPHL;PSL;PELÞ, which production

location to choose depends not only on firm productivity level, but also on the

transport costs.

Table 7 Marginal effect of firm productivity level on firms’ production location choices and the level of

tariff rates

Tariff rate level High-income countries Low-income countries

(1) (2)

1 0.0145** 0.0014

(0.007) (0.034)

2 0.0156*** 0.001

(0.0058) (0.0246)

3 0.017*** 0.0006

(0.0052) (0.0032)

4 0.0203*** 0.0003

(0.0045) (0.0056)

Observations 561 1317

Standard errors using delta method are in the parentheses. ***, **, * denote significance at the 1, 5, 10 %,

respectively. Tariff rates range from 0 to 19.57 % in the sample of firms that invest in high-income

countries, and from 0 to 15.88 % in the sample of firms that invest in low-income countries. Tariff rates

are categorized into four levels for each sample

Table 6 List of high- and low-income countries in the sample

Classification Countries

High-income

countries

Australia, Austria, Belgium, Bermuda, Canada, Cayman Islands, Denmark, France,

Germany, Hong Kong, Ireland, Israel, Italy, Jamaica, Japan, Luxembourg, Macao,

Netherlands, New Zealand, Norway, Qatar, Singapore, Spain, Sweden,

Switzerland, United Arab Emirates, United Kingdom, United States

Low-income

countries

Algeria, Angola, Argentina, Bangladesh, Brazil, Bulgaria, Cambodia, Chile, China,

Colombia, Czech Republic, Ecuador, Egypt, El Salvador, Ghana, Guatemala,

Haiti, Honduras, Hungary, India, Indonesia, Iran, Iraq, Jordan, Kazakhstan,

Kiribati, Kyrgyz Republic, Laos, Latvia, Libya, Malaysia, Marshall Islands,

Mexico, Mongolia, Morocco, Myanmar, Nicaragua, Nigeria, Oman, Pakistan,

Panama, Papua New Guinea, Peru, Philippines, Poland, Portugal, Romania,

Russia, Saudi Arabia, Serbia, Slovak Republic, Slovenia, Solomon Islands, South

Africa, Sri Lanka, Sudan, Thailand, Tunisia, Turkey, Uruguay, Uzbekistan,

Vanuatu, Vietnam, Yemen Republic

Destination countries of Korean FDI flows are classified into high- and low-income countries based on the

level of real GDP per capita in 2011. High-income countries are defined as countries with higher GDP per

capita than Korea, while low-income countries are defined as countries with lower GDP per capita than

Korea
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Comparing for the profits attainable for firms with different productivity levels, if

transport costs are sufficiently large (t[wn=ws), the profit from producing in the

North dominates the profit from producing in the South for firms at every

productivity level since producing in the South would entail transport costs in

addition to the investment costs of establishing production and service facilities. In

this case, more productive firms are better off to integrate business activities in the

North, while less productive firms produce and export from the home country. If

transport costs are sufficiently small (t 2 ð1;wn=wsÞ), on the other hand, firms find it

never profitable to integrate production and services in the North. In this case, low

Table 8 Production and service decisions of Korean firms in 2011: bivariate probit model with ATFP

and popshare

Variables High-income countries Low-income countries

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

production local managers production local managers

AFTP 3.324* 0.861 0.872*** 0.218

(1.729) (0.942) (0.263) (0.637)

Tariff 0.077** -0.5 0.218 -0.09

(0.037) (0.371) (0.209) (0.077)

Size -0.036 0.049* -0.221*** 0.028

(0.065) (0.026) (0.015) (0.021)

GDP per capita -0.463 -3.551 0.0025 0.068*

(0.369) (2.685) (0.411) (0.035)

Popshare 1.32 -1.96*** -1.082 -2.182***

(0.869) (0.641) (0.826) (0.793)

Gov’t effectiveness 0.381 0.623 0.001 0.26**

(0.285) (0.499) (0.01) (0.118)

Infra -0.391** -0.134 0.02 -0.029

(0.177) (1.207) (0.355) (0.189)

Education 0.006 0.013 0.0086 0.002*

(0.01) (0.011) (0.015) (0.0011)

New FDI 0.005 -0.005 -0.205 -0.148**

(0.005) (0.019) (0.352) (0.068)

Tariff � ATFP 0.016* 0.121 0.043 0.018

(0.009) (0.081) (0.031) (0.016)

Observations 573 1292

Log-likelihood -588.13 -1791.45

q -0.091 -0.663

(0.072) (0.495)

LR-test of q ¼ 0 v2ð1Þ ¼ 1:61 v2ð1Þ ¼ 1:78

Robust standard errors allowing for clustering by host country are in the parentheses; ***, **, * denote

significance at the 1, 5, 10 %, respectively. To save space, I do not report coefficient estimates of

variables that are not statistically significant; GDP, R&D intensity, experience. Coefficient estimates of

such variables are available upon request. High- and low-income host countries are divided based on

country’s real GDP per capita relative to that of Korea
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marginal cost of production in the South affects more productive firms to overcome

the highest fixed plant setup costs and produce a large volume of varieties in the

South and ship to the North, while less productive firms produce and export from the

home country.

To summarize, when firms have an option to establish production facilities in the

South and use them as an export platform to the North, they would only choose this

alternative strategy when transport costs are sufficiently small. In this case, the

model shows that more productive firms produce varieties in the South and ship

them to their service facilities in the North and employ local service managers to

provide post-production services. However, if transport costs are sufficiently large,

firms will find that it is never profitable to choose an alternative option.
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Antràs, P., Garicano, L., & Rossi-Hansberg, E. (2006). Organizing offshoring: Middle managers and

communication costs (NBER Working Paper 12196). Cambridge, MA: National Bureau of

Economic Research.

Aw, B. Y., & Lee, Y. (2008). Firm heterogeneity and location choice of Taiwanese multinationals.

Journal of International Economics, 76(2), 403–415.

Blonigen, B. A., & Piger, J. (2014). Determinants of foreign direct investment. Canadian Journal of

Economics/Revue canadienne d’économique, 47(3), 775–812.
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