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Abstract
Recently, domestic investment in Korea has been dwindling while
outbound foreign direct investment (FDI) made by Korean enterprises has
increased. This raises the issue of whether foreign direct investment replaces
and suppresses domestic investment. The relationship between FDI and
domestic investment, however, is not straightforward as many previous
studies show. Some argue that outward FDI and domestic investment may
substitute for each other via the resource constraint facing a multinational
enterprise. Other studies stress that the two types of investment can be
complementary through the relatedness of the production process or through
a regionally created vertical division of labor. In addition, some researchers
find that the relationship between FDI and domestic investment can vary
across countries depending on their industrial structures. Therefore, the
issue is empirical rather than theoretical. This paper tries to look at the
relationship between outbound FDI and domestic investment of Korea.
It turns out that the analysis of quarterly data for the economy as a whole
(1990.Q1∼ 2006.Q4) does not provide a strong case for a substitution
relationship between outbound FDI and domestic investment in the case of
Korea. If anything, the relationship was complementary for the whole
period, although the significance of the positive relationship weakened after
the 1997 financial crisis. An analysis of manufacturing panel data (13
manufacturing industries, 1990∼2005) also confirms the complementary
relationship. By destination, however, the result was rather different. FDI in
developed countries has no significant relationship with domestic
investment, while that in developing countries was complementary to
domestic investment. This results indicate that FDI in developed countries
may be decided upon in independence from the decision-making on domestic
investment, and that FDI in developing countries may take place while
maintaining vertical connections with domestic investment and production.
By period, the positive relationship between FDI outflow and domestic
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investment was weak over the whole period, but it became significant after
the Asian crisis. This seems to be related with the fact that FDI in labor
intensive industries was dominant before the crisis in Korea, while FDI in
high-tech industries, which require vertical connectedness with domestic
production, became more prevalent after the crisis.
JEL Classification Number : F21, F23, F41
Keywords : Foreign Direct Investment (FDI), Domestic Investment

I. Introduction
Amid a considerable increase in exports in recent years, their spillover effects
on domestic investment and employment have been weak while outbound
foreign investment1) has been rapidly expanding. This has given rise to concern
that foreign investment has substituted for domestic investment. In reality, for
the period of 2002 to 2006 when foreign direct investment (FDI) is converted
into Korean won in real terms and compared with domestic investment, the
annual growth rate of outward FDI increased by 18% while that of domestic
investment rose by only 2.9%.2) Outward FDI by Korean firms began from the
1990s and has rapidly expanded since the mid-1990s. It surged especially after
the 1997 currency crisis, went through an adjustment period in the early 2000s,
and has been pursued on a large-scale again in recent years. Since outward FDI
began to increase rapidly in Korea, many research studies on the effects of FDI
on the Korean economy have been conducted. In the studies carried out by
Koreans, however, the main focus was directed to the effects of FDI on exports
* Senior Economist, Economic Institutional Studies Team, Institute for Monetary and Economic Research, Bank
of Korea (Tel: +82-2-759-5428, E-mail: hynjkim@bok.or.kr)
The author would like to express her gratitude to Dae Soo Kim, Seung Je Hong, Yun Yeong Kim, Hyun-Yeol
Shin at the Bank of Korea and seminar participants for their insightful comments, and to Dae Bok Shin for
compiling and organizing data.
1) In this paper, foreign investment and foreign direct investment are used with the same meaning. According to the
definition of the OECD (2006), foreign direct investment is foreign investment undertaken with lasting interest
and covers the acquisition of overseas subsidiaries’ shares by parent firms (in general more than 10%), the flow of
net credit from the latter to the former, and the reinvestment of reserved earnings in overseas subsidiaries.
2) For the same period, foreign direct investment in dollar terms has increased at an annual rate of 30%. Since the
won appreciated at an annual rate of 6.5% during the period, it is necessary to compare the amounts excluding the
effects of foreign exchange fluctuations. After converting foreign investment in dollars into that in won by
applying the period-average exchange rate, we get the figure in real term using the consumer price index
(2000=100). The trends of FDI on a nominal dollar basis and on a real won basis are shown in Appendix 1.
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or employment (Suh and Lee, 2002; Shin and Oh, 2005; Park, 2005) rather than
to the relationship between FDI and domestic investment.
Given the empirical facts commonly found in previous studies done by Korean
researchers examining the relation between FDI and trade, we cannot draw any
conclusive relationship between FDI and domestic investment. On the one hand,
they found that the FDI in developing countries has exercised a positive effect
on export and an improving effect on the trade balance, while FDI in developed
countries has had a negative effect on exports and a worsening effect on the
trade balance, indicating that there have been no decisive net effects of foreign
investment on exports (Kim and Kim, 1997; Suh and Lee, 2002).
Also, the research on the relationship between FDI and employment has been
carried out with a focus on de-industrialization. Some argue that FDI gives rise
to de-industrialization (Lee and Kang, 2006)3). In contrast, others found that
although FDI has not brought about overall hollowing-out yet, a certain type of
investment can have that effect (Shin and Oh, 2005).4) Foreign investment in
pursuit of markets tends to increase employment while cost-oriented foreign
investment reduces employment in Korea. These studies imply that it is difficult
to conclude that foreign investment has uniformly negative effects on domestic
investment.
There have been quite a few studies done by overseas researchers that directly
examine the relationship between outobund FDI and domestic investment
(Stevens and Lipsey, 1992; Belderbos, 1992; Feldstein, 1995; Desai et al.,
2005a, 2005b). These papers, however, show markedly contradictory results.
Whereas Belderbos (1992), Stevens and Lipsey (1992), and Feldstein (1995)
demonstrated an obvious substitutional relationship between FDI and domestic
investment, Desai et al.(2005a, 2005b) showed a complementary relationship
between the two.
Summarizing the result of existing literature in Korea and abroad, it seems
difficult to come to the conclusion that FDI crowds out domestic investment.
Even though inference or interpretation is not impossible with regard to the
features of the relationship, it seems essential to conduct a direct analysis on the
case of Korea: that is, if there is any kind of relationship between FDI outflow
and domestic investment; and, if so, whether the relationship between the two is
complementary or substitutional. In the case of Korea, the ratio of outbound FDI
3) In this case, the panel data analysis is conducted for all OECD countries, not just for Korea.
4) According to the Export-Import Bank of Korea, the investment motivation of 60 percent of Korean
manufacturing firms investing in foreign countries was “market expansion”. Only 14 percent of firms said that
their motivation was “the utilization of low labor costs”.
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to GDP is still small relative to developed countries. As Belderbos (1992)
pointed out, however, if foreign investment by big multinational corporations,
which make up a large proportion of a small open economy, increases fast in the
near future, outward FDI is likely to have a massive impact on the economy
including the hollowing-out of its industries.5)
In Japan, a debate over the hollowing out of industry emerged dramatically in
the 1980s due to a rapid surge in outbound FDI against the background of high
wages, trade frictions with the US and the EU, and a dramatic depreciation of
the yen following the Plaza Agreement. The ratio of Japanese FDI to GDP
(nominal dollar terms) which had been less than 1% until the mid 1980s, rose to
2.3% in 1989. In the case of Japan, however, since the 1990s the ratio of FDI to
GDP has fluctuated at no more than 1% and the ratio of manufacturing FDI to
GDP has stayed at less than 0.5%. Given that, FDI has not yet substituted for
domestic investment to any substantial degree in the country.
In the case of Korea, the ratio of FDI to GDP was 1.2% and the ratio of
manufacturing FDI to GDP was 0.6% in 2006. These figures were a bit higher
than those of Japan - 0.8% and 0.3%, respectively as of 2004 - and recently the
increase in the ratios has been accelerating.6) By international standards, the
figures are still low, but they have been rising fast. Therefore, it is necessary to
verify empirically what impact outbound FDI has had on domestic investment in
Korea in order to forecast the direction of future macro economic development.
The organization of the paper for this purpose is as follows. Chapter 2 outlines
previous studies dealing directly with the relationship between foreign and
domestic investment. A theoretical analysis is also carried out on the relationship
between the two investments. In Chapter 3, we establish a model for empirical
analysis on the basis of the theoretical model derived from Chapter 2, and
examine the relationship between domestic and foreign investment using
quarterly time series data and manufacturing panel data. Chapter 4 concludes the
paper with some policy implications that can be gathered from theoretical and
empirical analyses.

5) In the case of Korea, the accumulation of FDI as of the end of 2006 was 55 trillion won in real terms (69.5 billion
US dollar in nominal dollar terms).This represents only 7.3 percent of GDP, markedly lower than the average of
OECD countries, which stands at 25.8% as of 2003. The comparisons with other OECD countries are given in
Appendix 2.
6) In the case of Japan, the percentage of manufacturing FDI to GDP fluctuated within 0.2% as a whole in the 1980s
and rose to 0.55% (the highest level except for1999) in 1989. The trends of the percentages of FDI to GDP for
Japan and Korea are given in Appendix 3.
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II. Theoretical analysis
1. Outline of previous studies
The existing literature on the impact of outbound FDI on domestic investment
or capital stock can be divided into three different approaches. First, there is a
view that focuses on interactions between domestic and foreign investment
through the financial channel (Stevens and Lipsey, 1992; Belderbos, 1992;
Feldstein, 1994). Second, there is a view emphasizing mutual dependence in the
arena of production (Desai et al., 2005a, 2005b). The two views have common
features in that the analysis is carried out from the perspective of profit
maximization at the multinational corporate level and firms’ optimal investment
decision. In addition, there is another view that the technological characteristics
of industries and the industrial structure, along with the investment motivation,
which varies with the type of industry that investing firms belong to, and the
region to which the foreign investment is directed are more important than firmlevel decision making in investigating the relationship between foreign and
domestic investment (Braunerhjelm and Oxelheim, 2000; Hejazi and Pauly,
2003; Braunerhjelm et al., 2005). In this chapter, we examine these views one by
one and attempt to draw out the basic relationship between foreign and domestic
investment using a simple theoretical model.
A. The view stressing financial channels
This approach assumes that multinational enterprises generally face capital
constraints when making investment decisions and that the capital market is
incomplete. According to this view, the appropriate dividend rate for investors is
determined exogenously and the target debt-to-asset ratio for firms is given. That
is, the amount of available capital a multinational firm can use in foreign and
domestic investment is fixed as a whole. This view also assumes that the
financial market is imperfect and therefore internal capital is preferred and used
prior to external capital (pecking-order theory). For investment projects chosen
later, marginal costs increase as a risk premium has to be paid in raising external
funds and the premium should also increase with the likelihood of bankruptcy of
the firm rising.
Under these circumstances, the decision concerning domestic and foreign
investment is made interdependently through a process of profit maximization
under capital constraints. In other words, domestic factors may affect foreign
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investment and, in the same way, foreign factors can influence domestic
investment. The crux of this view is that not only does interdependence between
the two investments exist, but also their relationship is substitutional due to
financial constraints. When foreign investment is undertaken in advance due to
more favorable circumstances in terms of returns or costs, domestic investment
must inevitably decline as the available capital at the firm level is fixed.
Stevens and Lipsey (1992) showed that if the debt-to-asset ratio at the firm
level increases, both domestic and foreign investments are affected negatively,
indicating that domestic and foreign investments have a substitutional
relationship through capital constraints. Using time series data of seven US
multinational corporations over 20 years, they estimated the functions of
domestic investment and foreign investment separately firm by firm, and found
out that the debt-to-asset ratio of multinational corporations has an overall
negative impact on both domestic and foreign investments in the majority of
firms. This demonstrates indirectly the existence of a substitutional relationship
between the two types of investment.7)
Meanwhile, assuming capital constraints and an imperfect capital market,
Belderbos (1992) set up a theoretical model that reflects the substitutional
relationship between domestic and foreign investment more explicitly. In her
model, multinational corporations under financial constraints distribute available
capital according to locational advantages.8) And she examined whether the
hypothesis of a substitutional relationship between domestic and foreign
investments is empirically supported through the analysis using the data
compiled at the industry level rather than the firm-level data of a few
multinational corporations, as Stevens and Lipsey (1992) did. The sample of the
analysis was two industries of the Netherlands (food & beverages, metal &
electronic industry, 1978~84) and ten foreign countries hosting foreign
investment from the Netherlands. The results illustrate that as locational
advantages in other countries compared with the Netherlands are greater,
investment in those countries increases relative to domestic investment, which
supports the existence of a substitutional relationship between domestic and
7) Their analysis is a partial equilibrium analysis at the multinational corporate level. According to this analysis,
when multinational corporations’ capital available for investment is fixed to a certain extent, the investment in one
region - local or abroad - would necessarily decrease investment in other regions. When external fund raising is
unavoidable due to the lack of internal funds, the marginal cost of investment rises with the debt ratio, causing the
amount of investment undertaken later on to decline. As a result, the investments between two regions have a
substitutional relationship.
8) The factors determining locational advantages include input factor cost, transport cost, access to markets, and the
system of regulations including trade barriers, and market size.
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foreign investments.
Feldstein (1994) also focused on the capital constraint channel, but he adopted
a general equilibrium approach. He pointed out that the analysis focusing on the
investment decision of multinational corporations has limitations in analyzing
the overall effect of FDI on the economy as a whole. According to him. it is
possible that a firm undertakes foreign direct investment through overseas
financing - in other words, bypassing the financial constraints. In this case, if
another domestic firm uses the capital supposedly required for the former firm in
domestic investment, domestic investment may not be influenced despite the
increase in foreign investment. Furthermore, if the funds raised by overseas
subsidiaries flow into the domestic market, domestic investment may even
increase. If there is no FDI, by contrast, the capital that could be used in the
domestic market might flow out to foreign countries. If the size of capital inflow
does not match the size of capital outflow, FDI could reduce domestic
investment. Feldstein (1994) attempted to conduct a cross-sectional analysis for
OECD countries, and obtained the result that there is a significantly negative
relationship between domestic and foreign direct investments. He estimated that
a one-dollar increase in an overseas subsidiary’s assets leads to 0.2~0.4 dollar
reduction in capital stock in the US.9)
The view concentrating on capital constraints has common features, whether it
takes a partial equilibrium approach using micro data or a general equilibrium
approach using macro aggregate data in the sense that it stresses the
substitutional relationship between outgoing FDI and domestic investments. In
this sense, therefore, it can be considered as supporting the diversion view of
FDI, as it is termed by Desai et al. (2005a).
B. The view highlighting production channels
Desai et al. (2005a) argue that the main channel of interactions between
foreign and domestic investment is in production rather than in the financial
domain. According to their approach, the view stressing the substitutional
relationship between the two investments assumes that investment resources are
more or less fixed. If overseas subsidiaries can raise considerable amounts of
capital in the local market, i.e., investment resources are variable, financial
9) The basic structure of the model he used in his empirical analysis is as follows;
GDI/GDP= f (GNS/GDP,FDI OUT/GDP,FDIIN/GDP, population, inflation rate, and economic growth
rate, short-term interest rate),
where GDI denotes domestic investment, GNS total saving, FDI OUT outbound foreign direct investment, and
FDIIN inbound foreign direct investment.
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constraints are not a very significant interaction channel.10) This can be explained
by the following simple equation. The necessary condition for profit
maximization is that the marginal production of capital has to be equal to its
marginal cost as in equation (1).

∂Q(D,F,Z)
=θ
∂D

(1)

where Q denotes a production function, D domestic capital stock, F overseas
capital stock, Z other input factors, and θmarginal cost of capital. The
interdependence between D and F through the production channel and the
financial channel can be expressed as in equations (2) and (3), respectively,
∂2Q
≠ 0,
∂D∂F

(2)

θ= θ(F).

(3)

The interdependence in a production process, however, depends on whether
the pattern of FDI is horizontal or vertical. In the case of horizontal FDI, a
production facility similar to a domestic one is additionally established or
transferred abroad in order to improve access to foreign markets or consumers.
Therefore, horizontal FDI can reduce domestic investment directly by replacing
exports of final goods. If these overseas subsidiaries make use of, or require
various functions (i.e., advertising, R&D, etc.) from their head offices, however,
the horizontal FDI could increase domestic investment indirectly. Meanwhile,
there is vertical FDI 11) by which some functions in the network of vertical
division of labor between subsidiaries and head office can be transferred to the
former. In this case, the relationship between foreign and domestic investments
is complementary and the degree of domestic investment induced by foreign
investment becomes greater relative to horizontal FDI.
10) According to Feldstein (1994), in reality, approximately 60% of total assets US overseas subsidiaries held came
from overseas investors, not from US parent companies as of 1989.
11) Overseas expansion with the vertical relationship is possible both backward and forward. Forward, assembly
factories or subsidiaries for marketing or sales can be set up in foreign countries. Backward, raw materials can
be procured and technology for major parts is acquired from subsidiaries located in those countries. In both
cases, vertical FDI is likely to induce complementary domestic investment.
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If financial constraints on multinational corporations are not a problem due to
the development of the international capital markets, the effects of foreign
investment on domestic investment are determined mainly through the
production channel. However, the effects of foreign investment as a whole could
differ considerably country by country and period by period, depending on
whether the major pattern of foreign investment is vertical or horizontal. In other
words, the more we emphasize the production channel, the more difficult it is to
predict an a priori relationship between foreign and domestic investments
relative to the view stressing the financial channel. Therefore, empirical findings
become more important.
Desai et al. (2005a) found out that there was a positive relationship between
foreign and domestic investments in a time series analysis of aggregate data
consisting of foreign and domestic investments made by US multinational
enterprises as a whole.12) In addition, they also found out that there was a strong
positive relationship between foreign and domestic investments in a firm-level
panel data analysis (1982~1999) sampling US manufacturing firms (Desai et al.,
2005b).
C. The view emphasizing industrial structures
Given that the effects of FDI on domestic investment depend on
complementarity or substitutionality in the production domain, it is more
worthwhile conducting an analysis at the industry level, which reflects the
degree of firms’ specialization or the characteristics of industrial structures,
rather than an analysis at the macroeconomic or the firm level. For example,
analysis at the firm level can verify the direct relationship between domestic
and foreign investment of an individual multinational corporation. The
analysis, however, has its defects since it can not take into account the indirect
effects that the foreign investment of a multinational corporation has on other
domestic firms in the same industry such as parts or components producers. In
contrast, the analysis at the industry level has an advantage in that it can show
both direct and indirect effects according to the feature of industrial
structures.
Dividing industries into research and development intensive industries
12) The analysis is conducted by using the proportion of domestic capital expenditure of US multinational
companies to GDP and the proportion of overseas capital expenditure of their subsidiaries to GDP. As
controlling variables, domestic savings rate and foreign firms’ capital expenditure in the US, which can affect
domestic investment in the US, are included.
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(Schumpeterian (S) industry) and traditional industries (Heckscher-Ohlin
(HO) industry) by technological characteristics, Braunerhjelm and Oxelheim
(2000) and Braunerhjelm et al. (2005) investigated whether the effects of FDI on
domestic investment differ by type of industry.13) The pooled OLS panel analysis
with eight Swedish industries revealed that although FDI has a positive impact
on domestic investment as a whole, the investment of highly R&D intensive
industries in developed countries significantly replaces domestic investment.
Noticing that the effects of FDI on domestic investment can differ depending
on FDI’s motivation, Hejazi and Pauly (2003) carried out an analysis using
panel data of 15 Canadian industries during the period of 1984 to 1995.
According to them, if the investment motivation is to have access to markets,
the possibility of having a positive relationship between foreign and domestic is
increased by the promotion of the domestic production of intermediate goods
and intra-industry trade. If the investment motivation is to make use of the
difference in factor endowments such as labor costs, however, foreign
investment is likely to have a negative impact on domestic investment by
replacing domestic production. Their empirical analysis revealed that the
investment of Canadian firms in leading industrialized countries such as the US
and the UK has a significantly positive effect on domestic investment, but that
it has a considerably negative impact on domestic investment in other countries.
In other words, investment in advanced countries whose main motivation is
access to markets is likely to boost domestic investment.14)
The view stressing industrial structures views technological characteristics of
industry and investment motivations as important in determining the relationship
between domestic and foreign investments. It can also explain the reasons why
the results of empirical analyses vary according to country and period. Thus, this
view, despite its weakness of lacking theoretical foundations, is of importance in
showing the following facts; the estimation result of an analysis using macro
aggregate data cannot be fully trusted since it has difficulty in explaining the

13) Schumpeterian (S) industry has a high intensity of the R&D and its degree of product differentiation is also high.
Economies of scale takes effect at a firm level rather than at that of the individual production unit. Therefore, the
dispersion of production over regions is not only possible but also advantageous. The HO industry, in contrast,
has a low intensity in R&D and its main competitiveness largely depends on traditional factors such as skilled
labor. Thus, production is concentrated on a region and the economies of scale are effective within the
individual production unit.
14) A paper by Goedegebuure (2006) examines the relationship between FDI and domestic R&D investment. Using
the firm panel data from 1996 to 2000 in the Netherlands, the analysis revealed that, although FDI did not have a
significant impact on domestic facilities investment, it had a positive effect on domestic R&D investment and
that this impact was higher in an industry with high research and development intensity.
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internal mechanism determining the relationship between foreign and domestic
investment and it does not control for endogeneity or simultaneity properly;
moreover, the representativeness of the results of analysis using firm-level data
is substantially in doubt.

2. A theoretical model
When focusing on capital constraints, foreign and domestic investments tend
to show a substitutional relationship. When adopting a view stressing
interdependence in the production aspect, however, their relationship becomes
more complementary. Using a model presented by Desai et al., (2005b), we can
incorporate both contradicting views in a simple model.
Suppose the profit function of a multinational enterprise is as follows;
π= Q( D, F, Z, h, k ) -

y

( D, F, Z, h, k )

(4)

y

where πdenotes profit represented as a real unit, Q production function, cost
function, D, F and Z the same as previously mentioned, h a factor affecting
domestic investment, and k a factor influencing foreign investment. One of the
first order conditions of profit maximization is that marginal production and
marginal cost following a change in foreign or domestic capital should be the
same. The condition for domestic capital can be expressed as in equation (5);

y
∂Q(D, F, Z, h, k)
= ∂ (D, F, Z, h, k) .
∂D
∂D

(5)

We further suppose the equilibrium equation of (5) is maintained even if k or h,
which exercises an influence on either domestic or overseas investment, has
changed since (this change does not have an impact on investment in the other
area) it has changed in the extent to which such changes do not have an impact
on domestic (or foreign) investment. For an example of a change in the foreign
factor (k), the following equation (6) can be established and, by reorganizing, it
becomes equation (7);

∂2Q
∂D

dD

dF

dF

dk

+

∂2Q
∂D∂F

dF
dk

y

=

∂2
∂D2

dD
dF

y dF
∂2
+
, (6)
∂D∂F dk
dk

dF
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dD
dF

∂2Q
∂2y
∂D∂F ∂D∂F
=-

y

.

(7)

∂2Q
∂2
∂D2
∂D2

From equation (7), we can see that the relationship between domestic and
foreign investment is determined by the features of the production function and
the cost function. The signs of dD / dF can be differently forecasted depending
on the following three cases; first, foreign and domestic production are related to
each other in the production aspect, but independent from each other in the cost
aspect; second, they are independent in the production aspect, but connected
with each other in the cost aspect; last, they are related to each other in both
production and cost aspects.
Let us investigate the first case where foreign and domestic investment are
separated in the cost aspect while still being related to each other in the
production aspect. For the convenience of analysis, let us suppose the law of
diminishing returns is applied in production (∂2Q /∂D2 < 0) and the cost function
y
y
is represented as a linear form in D and F. In this case,∂2 /∂D∂F and ∂2 /∂D2
turn out to be 0 as seen in equation (7) and thus the sign of dD / dF depends on
that of ∂2Q /∂D∂F. If foreign and domestic investment have a complementary
relationship in production, ∂2Q /∂D∂F > 0 and dD / dF > 0. In the case of a
substitutional relationship, dD/ dF< 0.
Let us look at the second case where domestic and foreign production are
separated in the production aspect, but related to each other in the cost aspect.
For the sake of analytic convenience, let us suppose that marginal cost increases
gradually and a production function is expressed as a linear form in D and F. As
y
∂2Q /∂D∂F and∂2Q /∂D2 turn out to be 0, and ∂2 /∂D2 > 0, the sign of dD / dF
y
comes to rely on∂2 /∂D∂F.
If foreign investment gives rise to a gradual increase in financial costs in the
y
same way suggested by ‘the view stressing capital constraints’,∂2 /∂D∂F
becomes positive and dD / dF < 0, coinciding with their theoretical forecasts. If
the increases in foreign investment and production reduce marginal costs
through the distribution of multinational corporations’ fixed costs in advertising,
marketing and R&D over more units of production (complementary effect in
the cost aspect), and thereby the reduction in marginal costs overwhelms the
y
increase in marginal costs caused by capital constraints, ∂2 /∂D∂F < 0 and
dD / dF > 0.
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Lastly, in the more realistic case, let us assume that foreign and domestic
production are related in both production and cost aspects, and that both the law
of diminishing marginal product and the law of increasing marginal cost hold.
In this case, the denominator of equation (7) is less than 0 and thus the sign of
dD / dF counts on the sign of numerator. At this time, let us suppose that
although capital constraints exist to some extent in line with the view of
stressing a substitutional relationship, the degree of capital constraints is not
very great, as Feldstein (1994) pointed out. And if we also assume that the
2y
complementary effects in the cost aspect exist at the same time, ∂ /∂D∂F
becomes close to 0. In this case, the complementary and substitutional
relationships in the production aspect determine the sign of dD / dF. When the
complementary relationship in the production aspect exists, therefore, domestic
and foreign investment cannot be seen as substitutional.
To specify production function more concretely, let us suppose that a
production function is a CES function, as follows;
-β
-β
-β
Q( D, F, Z, h, k ) = a[bD +cF +eZ ]

-

ω
β

(8)

where the elasticity of substitution between factors is 1/(1+β) , and ωdenotes
homogeneity of production. For the sake of convenience in calculation,
production cost is assumed to be linear in D and F, and then the condition of
equation (7) can be expressed in equation (9) as follows;
D

c(ω+β) F
dD
∂2Q /∂D∂F
=- 2
=
-β .
2
D -β
dF
∂Q /∂D
)+e(1+β
)( FZ )
b(1-ω
)( F ) +c(1+β

(9)

If lim β→ 0, a production function becomes a Cobb-Douglas function and
equation (9) is simplified into equations (10) and (11).
cω
dD
=b(1-ω
)+c+e
dF

D
D
=ζ
( ζis a constant),
F
F
dD
dF
=ζ
D
F

(10)

(11)

where ζdenotes the elasticity of domestic investment to foreign investment.
Likewise, if we put appropriate constraints on the patterns of production or cost
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function and foreign investment is changed such that the factors affecting
foreign investment do not impact on domestic investment directly, a linear
relation between domestic investment to domestic capital stock and foreign
investment to foreign capital stock can be established as in equation (11).
Therefore, if we find an appropriate variable (instrumental variable) that does
not affect domestic investment directly but influences only foreign investment,
we can test the relationship between domestic and foreign investment by
estimating the above equation.

III. Empirical analysis
1. Baseline model
Based upon equation (11) derived in the theoretical analysis, we set up a basic
estimation model including controlling variables that may affect domestic
investment, as in equation (12);
out

in

DIt
FDIt
FDIt
= f[
, economic growth rate in period t-1,
out ,
in
NCAPt-1
SFDt-1 SFDI t-1
real interest rate, real wage growth rate, exchange rate
fluctuation]15)
(12)
where DI denotes domestic investment, NCAP domestic net capital stock,
FDI outoutbound foreign direct investment, SFDI out cumulative sum of outbound
FDI, FDI in inbound foreign direct investment, and SFDI in cumulative sum of
inbound foreign direct investment.
The reason why FDI in is included, as in other research studies, is that inward
FDI is thought to affect domestic investment directly.16) The economic growth
rate in the previous period is included as a variable representing investment
opportunity or profitability. A seasonally adjusted GDP growth rate is used for
15) A tax variable such as corporate tax is also a very significant factor to be taken into account in investment
decision-making. However, we exclude the variable due to the difficulty in having an appropriate proxy variable
since the data used in this paper are quarterly time series and manufacturing panel data.
16) Greenfield-type inbound FDI is included in domestic investment. A DI variable, therefore, should be pure
domestic investment by excluding inward FDI. Due to the limitation in data collection, it was impossible to
separate them. Hence, we used aggregate domestic investment. And in order to investigate the effects of
inbound FDI additionally, we included it as an explanatory variable.
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quarterly time series data and a growth rate of value added by industry is used
for industry panel data. The real interest rate and the real wage growth rate are
the variables capturing capital cost and labor cost, respectively. Real corporate
bond yields (maturity of 3 years, AA-) are used for real interest rate in quarterly
time series data, and average interest rates on net debt by industry are used for
real interest rate in the industry panel data.17) As for real wages, the average
monthly wage (Ministry of Labor) of regular employees is converted into real
terms using the consumer price index. The quarterly average of all industries is
used in the quarterly time series data, and the average by industry and by year is
used in the industry panel data.18)
The reason why the exchange rate is included in the equation is that it can have
an effect on domestic investment either indirectly or indirectly. Exchange rate
fluctuations affect domestic investment through the cost of importing overseas
capital goods. On the other hand, the exchange rate is one of the leading factors
in determining the short-term volatility of foreign investment (Bayoumi and
Lipworth, 1998) and can influence domestic investment directly by affecting
costs and profits regarding foreign direct investment. Therefore, in the case of a
drop in the exchange rate (that is, the appreciation of Korean Won), if the former
channel is dominant, domestic investment is accelerated. And if the latter
channel is prominent, domestic investment can be constrained. For the exchange
variable, the won-US dollar exchange rate (closing price, period average) is used.
In addition, the ratio of operating profits to net sales (average of period t-2, t-1,
and t) is included in the case of industry panel data for controlling the degree of
liquidity constraints. For reflecting uncertainty with regard to investment, the
standard deviation of the ratio of operating profit to net sales for three years is
also included. 19) Lastly, dummy variables (dum97, dum98) are included for
controlling the effect of the currency crisis.

2. Statistical data
A. Quarterly time series data
17) This is calculated by deducting the CPI inflation rate from the average interest rate on net debt by industry in the
Financial Statement Analysis by the Bank of Korea.
18) The wage data by industry released by the Ministry of Labor has been compiled since 1993. The data is
classified in 23 industries following the Korean Standard Industrial Classification. In this paper, using the weight
of nominal value added by industry in the national accounts, the data was reorganized into that of 13 industries.
19) The ratios of operating profit to net sales by manufacturing industry are obtained by reclassifying the 21
manufacturing industries in the Financial Statement Analysis of the Bank of Korea into 13 industries.
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For examining the relationship between outward FDI and domestic investment
as a whole, an analysis is conducted using the time series of aggregate data. The
sample period is since the 1990s when FDI began to be undertaken on a
substantial scale20) and quarterly data are used to have a sufficient number of
observations for meaningful analysis.
Gross fixed capital formation in the national accounts (residential buildings
excluded) is used for the variable of domestic investment. As for outbound FDI
and inbound FDI, dollar-denominated quarterly figures from the balance of
payments statistics released by the Bank of Korea are used after being converted
into real won terms making use of the average exchange rate and the consumer
price index.21) Meanwhile, the quarterly series of domestic capital stock is newly
generated using the following equation (13) which connects the real net capital
stock as of 1989, provided in Pyo et al. (2006), and quarterly time series of gross
fixed capital formation (residential buildings excluded) since 1990,
Kt = It + (1-δ
) Kt -1 .

(13)

As for the depreciation rate (δ), the rate for the whole economy (4.6% for a year,
and 1.15% for a quarter) presented by Pyo (2003) is applied in this paper. And
series of overseas capital stock is obtained simply by accumulating annual
figures from 1980 to 1989 on the balance of payment statistics to get an initial
value and then adding quarterly figures to the value in sequential order.
Figure 1 shows the trend of investment by type of asset in Korea. From the
figure, we can see that overall domestic investment were markedly adjusted after
the currency crisis and their increases became sluggish afterwards. In particular,
facilities investment tended to grow more slowly. In contrast, investment in
intangible fixed assets showed a continuous rise without adjustment. Reflecting
the structural break in the investment trend due to the crisis, the investment to
GDP ratio dropped sharply after the crisis and declined until recently as seen in
Figure 2.

20) As for total outbound FDI, 97% of the cumulative sum (US$ 69.5 billion as of the end of 2006) has been
undertaken since the 1990s. In the case of the manufacturing industry, 98% of the outstanding amount (US$
36.7 billion) has been undertaken from the beginning of the 1990s. 21% of total FDI and 24% of manufacturing
FDI committed since the 1990s were made from 1990 to 1996, while their respective totals for the period from
1997 to 2006 were 76% and 74%.
21) All level variables hereafter are in real terms and converted into Korean won unless specifically explained
otherwise.
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Trends of Domestic Investment

Figure 1
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As seen in Figure 3, outgoing foreign direct investment increased remarkably
from the mid-1990s, fluctuated markedly for 4~5 years after the currency crisis
and increased constantly from 2002 onwards. Comparing domestic investment
with outbound FDI, the figures show their trends have moved more or less in
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synchrony except for a few years after the currency crisis. Figure 4 compares
two time series by the year-on-year growth rate using the original series. Before
the currency crisis (1999 ~1996), the co-movement of the two time series was
more distinctive, but it has weakened since the crisis. As a matter of fact, the
correlation coefficient between the two growth rates fell from 0.53 in the period

Trends in Domestic Investment and Outbound FDI (level)

Figure 3
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Figure 4

Trends in Domestic investment and Outbound FDI (year-on-year growth rate)
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of 1991~1996 to 0.20 in the period of 2000~2006. Comparing the trends of
inward FDI and outgoing FDI, the former has far exceeded the latter and has
bigger fluctuation than outbound FDI. (Figure 5)

Trends of Inward and Outward FDI

Figure 5
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B. Industry Panel Data (manufacturing)
Industry panel data are limited to the manufacturing industry in order to reduce
estimation errors coming from the heterogeneity of data. The sample period is
from 1990 to 2005. In Table 1, the manufacturing industry is categorized into 13
sub-industries as in the FDI statistics of the Export-Import Bank of Korea. The
data for inbound FDI are from the Ministry of Commerce, Industry and Energy.
As the categorization of machinery (10) and electronic and telecommunications
equipment (11) differs across the statistics, we have unified the classification as
far as possible by regrouping them at a lower industry level.
Outbound FDI is divided by destination country, and the countries are limited
to the top ten countries 22) in terms of the accumulated stock of outbound
investment as of the end of 2006 (Table 2). These countries account for 80.7% of
manufacturing FDI by Korean firms and 69.5% of total outbound FDI of the
22) The countries are China, the US, the Netherlands, Indonesia, Vietnam, Poland, India, Hong Kong, the UK and
Slovakia.
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Table 1
No.

Classification in
this paper

Industry Classification
Korean Standard Industrial Code

FDI statistics

1

food & beverages

15. food & beverages
16. tobacco

food & beverages

2

textiles & apparel

17. textile
18. sewn wearing apparel and fur

textile & apparel

3

shoes & leather

19. leather, bags, shoes

shoes & leather

4

wood & products of
wood

20. wood & products of wood

wood & products
of wood

5

paper & printing

21. pulp, paper, paper products
22. publishing and printing

paper & printing

6

petrochemical
products

23. coke, refined petroleum products, nuclear fuel
24. compound and chemical products
25. rubber & plastic

petrochemical
products

7

non-metallic minerals

26. non-metallic minerals

non-metallic minerals

8

basic metals

27. basic metals

basic metals

9

fabricated metal

28. fabricated metal

fabricated metal

10

machinery
(computers excluded)

29. other machinery and equipment
31. other electric equipment & electric
transformers

machinery
(computers
included)

11

electronic and
telecommunication
equipment
(incl. computers)

30. computer & office appliances
32. electronic parts, radio, television and
communication equipment and
apparatus

electronic and
telecommunication
equipment

12

transport equipment

34. vehicle & trailer
35. other transport equipments

transport equipment

13

others

33. medical, precision and optical
instruments, watches and clocks
36. furniture & others
37. metal waste and scrap

others

Note : The industry classification in FDI statistics is from the database of the Export-Import Bank of Korea.

country. These ten countries are regrouped into developed countries (DC) and
developing countries (LDC).23)
The data of gross fixed capital formation in national accounts are not classified
by sub-industry, but available only for manufacturing as a whole. Therefore,
gross fixed capital formation by industry has to be generated. We did this by

23) The developed countries are the US, the Netherlands, Poland, the UK and Slovakia. The developing countries
are China, Indonesia, Vietnam, India and Hong Kong. Poland and Slovakia are included in the developed
country category since the investment in these countries seems to be undertaken to increase access to the EU
market. For similar reasons, Hong Kong is included in the group of developing countries since investment there
is to make use of low labor costs in the Asian region, in addition to increasing market access to Asian
developing country markets including China.
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Table 2

Ten Biggest Recipients of Korean FDI by Accumulated Stock
as of end-2006
(US$ 1 billion , %)
Manufacturing FDI

Total FDI

1

China

14.29

16.98

2

US

6.84

16.72

3

Netherlands

1.74

2.42

4

Indonesia

1.63

2.39

5

Vietnam

1.36

2.18

6

Poland

0.86

0.98

7

India

0.86

1.01

8

Hong Kong

0.78

3.00

9

UK

0.64

1.98

10

Slovakia

0.59

0.61

Subtotal

29.59(80.7)

48.28(69.5)

Total

36.67(100.0)

69.46(100.0)

Source : Export-Import Bank of Korea

multiplying each industry’s share in the total increase in tangible assets in
manufacturing, which is obtained from the Mining and Manufacturing Survey,
with gross fixed capital formation in manufacturing as a whole, which is in the
national accounts.
To generate the series of domestic net capital stock, first of all, we obtained
the initial net capital stocks by industry as of 1989 from Pyo et al. (2006) which
contains net capital stock series for 72 industries for the period of 1970~2003,
and regrouped them into 13 industries. And then, we extended the data up to
2005 by using equation (13) with the series of gross fixed capital formation by
industry obtained in the above and applying depreciation rates by industry.24)
Annual stock data for outbound and inbound FDI are generated by adding
annual investment flow by industry to the respective initial stocks by industry,
which are cumulative sums of both types of FDI up to 1989.25)
If we look at the composition of manufacturing FDI by recipient country on
24) Depreciation rates by industry (δ) are obtained using the depreciation rates by asset provided in Pyo (2003)
(during the period of 1987 to 1997, 4.6% for total assets, 3.0% for non-residential buildings, 1.0% for other
buildings, 16.9% for transport equipment and 9.2% for machinery) and the net capital stock matrix by industry
and by asset directly offered by H. Pyo, to whom the author is deeply grateful.
25) Initial stocks for outgoing FDI are the cumulative total by industry from 1968 to 1989 and those for inbound
FDI are the cumulative sum from 1962 to 1989.
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the basis of the accumulated stock as of the end of 2006, investment in China
makes up the largest proportion accounting for 39.0%, and investment in the US
the second largest accounting for 18.6% (Figure 6). Compared to the proportion
of investment in the five advanced countries which makes up 29.1% of total
stock of outbound FDI, the percentage of investment in the five developing
countries is much bigger, coming to 51.6%. By industry, electronic and
telecommunication equipment makes up 37.2%, transport equipment 13.8%,
textile and apparel 10.3% and petrochemical products 9.6% (Figure 7).26)
The proportion of high-technology industries with high R&D intensity such as
petrochemical products (6), machinery (10), electronic and telecommunication
equipment (11) and transport equipment (12) is higher than that of non-high-tech
industries.

Figure 6

Composition of Manufacturing FDI by Recipient Country
(end of 2006, by accumulated stock)
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Note : The figures denote the percentages in total manufacturing FDI. DC represents the total of the US, the
Netherlands, Poland, the UK and Slovakia. LDC stands for the total of China, Indonesia, Vietnam, India
and Hong Kong.

26) Please refer to Appendix 4 for the sum of investment by industry during 1990 to 2006 used for the panel
analysis.
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Figure 7

Composition of Manufacturing FDI by Industry
(end of 2006, by accumulated stock)

Note : 1) Industry classification: 1-food & beverages, 2-textiles & apparel, 3-shoes & leather, 4-wood and
products of wood, 5-paper & print, 6-petrochemical products, 7-non-metallic minerals, 8-basic metals,
9-fabricated metals, 10-machinery, 11-electronic & telecommunication equipment, 12-transport
equipment, 13-others
2) The figures denote the percentages in manufacturing FDI in ten countries as 100 %.
3) HT stands for the R&D-intensive industries such as petrochemical products (6), machinery (10),
electronic & telecommunication equipment (11), transport equipment (12). NHT represents the other
industries.

The trend of outbound FDI since the 1990s by sub-period is seen in Table 3.
During the period of 1990 to 1996, the proportions of high-technology industries
and other industries make up 55% and 45%, respectively. From 1997 to 2006,
the proportions account for 70% and 30%, respectively, indicating that outgoing
FDI accelerated, driven by high-technology industry after the currency crisis.
The share of high-technology industries in FDI in advanced countries was 68%

Table 3

Manufacturing FDI by Period and Type of Industry (1990~2006)
(%)
1990∼1996

1997∼2000

1990∼2006

High technology
industries

20 <54.8>

80 <69.3>

100 (US$ 23.66 billion)

Other industries

24 <45.2>

76 <30.7>

100 (US$12.30 billion)

<100>
(US$ 8.65 billion)

<100>
(US$ 27.31 billion)

Total

(US$ 35.96 billion)
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before the currency crisis and increased to 88% after the crisis (Figure 8). In
the case of FDI in developing countries, the share of other industries was 55%,
which was higher than that of high-technology industries before the currency
crisis, but the proportion of high-technology industries increased to 60% after the
crisis.

Manufacturing FDI by Region and Type of Industry (1990~2006)

Figure 8
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Therefore, we can conclude that the increase in the proportion of investment in
high-technology industries after the currency crisis is attributable to a rise in the
share of those industries in FDI in developing countries as well as to the rise in
that in developed countries. A similar trend can be seen in FDI in the US and
China (Figure 9).
Korean FDI has been undertaken by focusing on Asian developing countries
and major exporting industries with high R&D intensity. FDI in high-technology
industries has been undertaken on a substantial scale especially since the
currency crisis. Figure 10 shows the comparison of trends between FDI and
domestic investment by type of industry. As seen from this figure, domestic
investment in high-technology industries has rapidly increased whereas domestic
investment in other industries has been stagnant, indicating a trend in which the
investment disparity between the two industries has gradually widened in

The Effect of Foreign Direct Investment on Domestic Investment·27
domestic as well as in foreign investment.

Manufacturing FDI by Country and Type of Industry (1990~2006)

Figure 9
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Figure 10

Trends of Domestic Investment and FDI by Type of Industry
(manufacturing, 1990~2006)
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3. Estimation result
A. Quarterly time series model
In the case of quarterly time series data, the result of a unit root test
demonstrates that not all investment variables are stationary. Therefore, we
estimate equation (12) using differences of the main variables related to
investment.
The estimation result of an ordinary least square is seen in the first column in
Table 4. Except for the GDP growth rate, the signs of the independent variables
are as predicted, and the overall explanatory power of the estimation equation
appears high. The result also reveals that there exists a positive relationship
between outbound FDI and domestic investment. When there is endogeneity
between dependent and explanatory variables, however, the estimated
coefficients cannot be consistent. For example, if domestic and foreign
investments may increase simultaneously due to certain characteristic

Table 4

Estimation Result of Time Series DataⅠ(whole period)1)

Dependent variable: △(DI/NCAP)
Number of observations

OLS

TSLS1)

51

50

0.001

(0.963)

0.002

(1.029)

0.055 *

(1.915)

0.114 *

(1.876)

△(FDI in / SFDI in )

0.029

(1.569)

0.051

(1.605)

Ratio of change in real
interest rate

0.000

(0.032)

-0.000

(-0.365)

c
△(FDI

out

out

/ SFDI )

GDP growth rate (t-1)

-0.043 ***

(-7.454)

-0.029 ***

(-2.557)

Ratio of change in
exchange rate

-0.005

(-0.792)

-0.008

(-0.395)

Real wage growth rate
Dum97

-0.005

(-0.243)

-0.020

(-0.596)

-0.001

(-0.522)

-0.001

(-0.212)

Dum98

-0.004

(-0.937)

-0.005

(-0.396)

Adj. R2

0.65

0.55

D-W Stat.

2.03

2.26

Notes: 1) Instrument variables are constant outbound FDI (period t-1, t-2), inbound FDI (period t-1, t2), GDP growth rate (period t-2, t-3), rate of change in real interest rate (period t-1), real
wage growth rate (period t-1), exchange rate fluctuation (period t-1), and dummies for years
1997 and 1998.
2) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of
1%, 5%, and 10%, respectively.
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features27) of the firms, these independent variables and the error term of the
estimated equation are no longer independent.
In a similar vein, when domestic investment and inbound FDI are affected
simultaneously by certain common factors which are non-observable such as
improvement in the domestic environment for investment, there also arises a
problem of endogeneity. For resolving this problem, therefore, we estimate the
model using two stage least square (TSLS) method, which is a standardized
method to obtain consistent estimators (the second column in Figure 4). The
explanatory power of the TSLS model seems a bit lower than the OLS model,
but the sign or significance of variables is almost identical with the results of the
latter model. It is worthwhile to note that the coefficients of FDI turn out to be
higher than in the OLS model.

Table 5

Estimation Result of Time Series DataⅡ(after the currency crisis)1)

Dependent variable: △(DI/NCAP)
TSLS1)

OLS
Number of observations

39

39

c

0.001

(1.389)

0.001

(0.672)

△(FDI out / SFDI out )

0.059 **

(2.237)

0.071

(1.190)

△(FDI in / SFDI in )

0.053 ***

(2.965)

0.086 **

(2.224)

Ratio of change in real
interest rate

-0.000

(-0.013)

0.000

(0.076)

GDP growth rate (t-1)

-0.036 ***

(-6.434)

-0.024

(-1.591)

Exchange rate fluctuation

-0.006

(-1.182)

-0.002

(-0.140)

Real wage growth rate

-0.012

(-0.754)

-0.009

(-0.250)

Dum97

-0.001

(-0.545)

-0.001

(-0.464)

Dum98
Adj. R2

-0.005

(-1.391)

-0.008

D-W Stat.

(-0.838)

0.77

0.72

2.06

2.45

Notes : 1) Instrument variables are constant, outbound FDI (period t-1, t-2), inward FDI (period t-1, t-2),
GDP growth rate (period t-2, t-3), rate of change in real interest rate (period t-1), real wage
growth rate (period t-1), change in exchange rate (period t-1), and dummies for years 1997
and 1998.
2) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of
1%, 5%, and 10%, respectively.

27) For example this could be the strong international competitiveness of the firm or the strong entrepreneurial spirit
of its managers.
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For investigating whether there is a change in the relationship between FDI
and domestic investment by period, we estimate the same model for the period
after the currency crisis. The results reveal that in the ordinary least square
model FDI has a significantly positive impact on domestic investment as in the
estimation of the entire period. According to the result of a two-stage least
square estimation, however, there is no significant relationship between the two
types of investment (Table 5). This result seems to be consistent with the fact
that simple correlation coefficient between the time series of domestic
investment and FDI was quite high before the currency crisis, but after then it
dropped. Meanwhile, it is worth mentioning that inward FDI began to have a
significantly positive effect on domestic investment after the currency crisis.
Summarizing the result of the analysis using the quarterly time series of
aggregate data, domestic investment and outgoing FDI have a positive
relationship over the whole period. In the analysis of the period after the
currency crisis, however, there is no significant correlation between the two
types of investment. This indicates that the relationship between them may have
weakened after the crisis. But, the result also implies that we cannot find any
clear evidence that outbound FDI crowds out domestic investment in Korea. In
what follows, limiting the analysis to the manufacturing industry which accounts
for more than half of the outgoing FDI by Korean firms, we attempt to
investigate the relationship between the two types of investment in more detail.

B. Industry panel model
A model for the industry panel analysis is more like a baseline model in that
variables related to investment are represented as a form of flow to stock. Table
6 shows the estimation result of a panel least square including industry-fixed
effects. Growth rate of gross value added, real wage growth rate, standard
deviation of the ratio of operating profit to net sales turn out to be significant
with expected signs. In particular, outward FDI turns out to have a significant
and positive relationship with domestic investment. Although its significance
became a bit lower after the currency crisis, the relationship has been
maintained. It is noteworthy that all explanatory variables appear significant
after the crisis. The negative effects of cost-related variables such as real interest
rate, real wage growth rate and exchange rate fluctuations emerge in post-crisis
period, and it is worthy of note that inward FDI began to have a significantly
positive effect in the period.
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Table 6

Estimation Result of Panel Least SquaresⅠ(overall)1)
Whole period
(1990~2005)

Number of observations

c
FDIout
SFDIout

[ ]
FDI
[ SFDI
]

t

After the crisis
(1997~2005)

156

117

0.087***

(5.73)

0.043***

(6.25)

0.038**

(2.26)

0.031*

(1.76)

0.005**

(2.46)

(2.31)

0.037***

(5.25)

(0.59)

-0.003***

(-3.88)

-0.063**

(-1.96)

-0.042*

(-1.84)

in

in

-0.002

t

Gross value added
growth rate (t-1)
Real interest rate
Real wage growth rate

(-0.61)

0.044**
0.001
-0.104**

(-2.53)

Change in exchange rate

0.016

(0.21)

Ratio of operating profit to net
sales2)

0.002

(1.28)

0.009***

(8.06)

Standard deviation of ratio of
operating profit to net sales2)

-0.006*

(-1.81)

0.005***

(2.68)

Dum97

0.000

Dum98

-0.061*
Adj. R2

0.56

(0.01)

0.035***

(6.88)

(-1.66)

-0.024***

(-2.72)

0.67

Notes :1) Industry fixed effects are included.
2) The mean or standard deviation of the ratio of operating profit to net sales in periods t-2, t-1, and t.
3) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of 1%, 5%, and 10%,
respectively.

Dividing outward FDI into investment in developed countries and that in
developing countries, we found that the effect of outward FDI on domestic
investment varies with region (Table 7). Overall, FDI in developed countries
does not have a complimentary relationship with domestic investment whereas
that in developing countries has a significant effect on it. This pattern was
maintained even after the currency crisis.
Given that there exists a substantial endogeneity problem as explained in the
case of time series analysis, we estimate the same model again employing twostage least squares method taking into account industry fixed effects (Table 8).
The result shows that the relationship between outbound FDI and domestic
investment is positive and significant irrespective of period. However, the
coefficient of outward FDI and its statistical significance after the crisis
declined considerably. This is somewhat similar to the results of the analysis of
quarterly time series data previously examined.
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Table 7

Estimation Result of Panel Least SquareⅡ(by region)1)
Whole period (1990∼2005)

After the crisis (1997∼2005)

156

117

Number of observations

c

0.081***

(5.29)

0.040***

(4.26)

0.002

(1.17)

0.003

(0.29)

0.036***

(3.15)

0.035**

(2.24)

0.002

(0.66)

0.008***

(2.76)

Gross value added growth
rate (t-1)

0.041**

(2.37)

0.037***

(4.86)

Real interest rate
Real wage growth rate
Change in exchange rate

0.001
-0.099***
0.011

(0.81)
(-2.90)
(0.16)

-0.002***
-0.061**
-0.037*

(-3.69)
(-2.05)
(-1.72)

0.002

(1.19)

0.009***

(8.46)

Standard deviation of the ratio
of operating profit to net sales3)

-0.005*

(-1.80)

0.004**

(2.16)

Dum97
Dum98

0.000
-0.057*

(0.01)
(-1.83)

0.030***
-0.027***

(5.46)
(-3.22)

out

FDI
[ DCDCSFDI
]
LCD FDI
[ LCD SFDI ]
FDI
[ SFDI
]

2)

out

t

out

out

2)
t

in

in

t

Ratio of operating profit to net sales3)

Adj. R2

0.62

0.68

Notes : 1) Industry fixed effects are included.
2) DC represents the five developed countries (US, Netherlands, Poland, UK and Slovakia). LDC denotes the five
less-developed countries (China, Indonesia, Vietnam, India and Hong Kong).
3) The mean and standard deviation of the ratio of operating profit to net sales in periods t-2, t-1, and t.
4) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of 1%, 5%,
and 10%, respectively.

By region, investment in developed countries does not have significant effect
on domestic investment regardless of period as shown in Table 9. The reason
why foreign investment in developed countries has nothing to do with domestic
investment seems to be related with the fact that local procurement is relatively
easy in developed countries since local firms produce parts or components with
good quality and it is far away from Korea, accelerating Korean firms’
localization. This implies that decision-making on investment in advanced
countries is likely to be undertaken independently from that on domestic
investment and in consideration of the host market conditions and so forth.
In the case of investment in developing countries, the relationship does not
have significance in the whole period, which differs from the estimation result of
the panel least square. After the currency crisis, however, FDI in developing
country turns out to have a positive relationship with domestic investment. This
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Table 8

Panel Two-Stage Least Square (Panel TSLS) Estimation ResultⅠ
(overall)1),2)
Whole period
(1990∼2005)

Number of observations

After the crisis
(1997∼2005)

143

117

0.095***

(3.00)

0.082***

(3.61)

0.145***

(4.75)

0.078*

(1.91)

0.072

(0.93)

0.014

(0.46)

Gross value added growth
rate (t-1)

-0.014

(-0.71)

-0.004

(-0.17)

Real interest rate

C

[
[

FDI out
SFDI out
FDI in
SFDI in

]
]

t

t

-0.004

(-0.85)

-0.003

(-1.56)

Real wage growth rate

0.062

(0.25)

-0.186

(-1.02)

Change in exchange rate

0.093

(0.91)

-0.020

(-0.41)

Ratio of operating profit to
net sales3)

0.001

(0.15)

0.002

(0.69)

Standard deviation of the
ratio of operating profit to
net sales3)

-0.006

(-0.70)

0.001

(0.77)

Dum97

-0.017

(-0.72)

0.023

(1.18)

Dum98

-0.100***

(-2.80)

-0.077**

(-2.40)

Adj. R2

0.60

0.81

Notes :1) Industry fixed effects are included.
2) Instrument variables are constant, outbound FDI (period t-1, t-2), inward FDI (period t-1, t-2), gross value
added (period t-2, t-3), real interest rate (period t-1), real wage growth rate (period t-1), exchange rate
(period t-1), mean of the ratio of operating profit to net sales (period t-1), standard deviation of the ratio of
operating profit to net sales (period t-1), and dummies for year 1997 and year 1998.
3) The mean and standard deviation of the ratio of operating profit to net sales for periods t-2, t-1, and t.
4) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of 1%, 5%, and
10%, respectively.

seems to be related to the following points: in the case of investment in
developing countries before the currency crisis, as previously examined in the
data analysis, FDI was undertaken in labor-intensive manufacturing industries
such as textile and shoes and leather; after the currency crisis, however, the
proportion of high-technology industries rose in the FDI directed to developing
countries.
The main goal of investment in developing countries before the currency
crisis, which focused on labour intensive industries, was cost reduction.
Therefore, there is a possibility that foreign investment crowds out domestic
investment or that there exists little or no correlation between foreign and
domestic investment due to the characteristics of the industries. In other words,
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Table 9

Panel Two-Stage Least Square (Panel TSLS) Estimation ResultⅡ
(by region)1),2)
Whole period (1990∼2005)

Number of observation
c
DC FDI out
DC SFDI out
LCD FDI out
LCD SFDI out
FDI in
SFDI in t

[
[
[

]
]

After the crisis (1997∼2005)

143

117

0.153

(1.64)

0.051**

(2.32)

0.045

(0.67)

0.068

(1.03)

0.084*

(1.74)

-0.016

(-0.36)

0.052*

(1.71)

-0.019

(-0.71)

3)
t

-0.021

(-0.48)

3)
t

]

Gross value added growth
rate (t-1)
Real interest rate

-0.033

(-1.20)

0.004

(0.92)

-0.005***

(-2.73)

Real wage growth rate

-0.55*

(-1.86)

-0.182

(-1.58)

Change in exchange rate

-0.029

(-0.82)

0.041

(0.76)

Ratio of operating profit to
net sales4)

-0.001

(-0.73)

0.007*

(1.90)

Standard deviation of the ratio
of operating profit to net sales4)

-0.009

(-0.61)

0.018**

(2.18)

Dum97
Dum98

0.000
-0.121**

(0.037)
(-2.45)

0.003
-0.116**

(0.23)
(-2.43)

Adj. R2

0.43

0.65

Notes :1) Industry fixed effects are included.
2) Instrument variables are constant, outward FDI (period t-1, t-2), Inbound FDI (period t-1, t2), gross value added (period t-2, t-3), real interest rate (period t-1), real wage growth rate
(period t-1), exchange rate (period t-1), mean of the ratio of operating profits to net sales
(period t-1), standard deviation of the ratio of operating profit to net sales, and dummy
variables for year 1997 and year 1998.
3) DC represents the five developed countries (US, Netherlands, Poland, UK and Slovakia). LDC
denotes the five less developed countries (China, Indonesia, Vietnam, India and Hong Kong).
4) The mean and standard deviation of the ratio of operating profit to net sales for periods t-2,
t-1, and t.
5) t-values are in parentheses. ***, **, and * stand for significance at the significance levels of
1%, 5%, and 10%, respectively.

the fact that domestic investment was not undertaken has little or no correlation
with whether or not foreign investment was undertaken in developing countries.
On the other hand, the existence of a crowding-out effect can be inferred
indirectly from the fact that real wage growth rate has an essentially large and
significant coefficient in the estimation results for the whole period. That is, if
there is an increase in outward foreign investment in labor-intensive industries,
which are affected directly by a rise in real wages, we cannot exclude the
possibility that domestic investment may contract slightly for this reason.
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As more FDI has been undertaken in high-technology industries with a vertical
connection with domestic production since the currency crisis, in contrast, a
complementary relationship between outward FDI and domestic investment
seems to emerge. This may be related to the fact that Korean FDI is directed
mainly to Asian developing countries where the conditions for outsourcing are
not sufficiently developed and therefore it takes considerable time to procure
capital goods, parts and components from the local markets. This can be
confirmed indirectly from the fact that the export of parts and components has
remarkably risen since the currency crisis.28)

IV. Conclusion and implications
Korean outward foreign direct investment has increased since the early
1990s. Accordingly, studies of the effects of FDI on the Korean economy
have been conducted from various perspectives. Their prevailing theme,
however, has been trade and de-industrialization. This paper, unlike previous
research, attempts to analyze the relationship between outbound FDI and
domestic investment more directly. This analysis as to what impact outbound
FDI has on domestic investment seems to be essential to forecast
macroeconomic development in the future as outward FDI is likely to increase
as the degree of internationalization and economic openness will grow over
time.
From the results of previous studies, it is difficult to predict a priori, either
theoretically or empirically, that the relationship between foreign and domestic
production will be one of substitution. The factors giving rise to these various
results include differences in industrial structures and in the motivation for going
abroad country by country and period by period. Korea’s outbound FDI has been
conducted mainly with a focus on Asian developing countries and on hightechnology industries with high R&D intensity. And outward FDI in the hightech industries has been particularly strongly pursued since the currency crisis.
According to the empirical analysis using quarterly time series data and
manufacturing panel data, there has been a significant complementary

28) The share of parts-related exports in total exports (statistics on parts and components released by the Ministry of
Commerce, Industry and Energy) increased from 30% in 1994 to 46% in 2006. As of the end of 2006, exports
of parts and components made up 41% of Korean exports to the five developing countries (China, Indonesia,
Vietnam, India and Hong Kong) that host the majority of Korean firms’ FDI.
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relationship between domestic investment and outbound FDI. In the analysis
using the quarterly time series of aggregate data after the currency crisis, it is
difficult to judge that there is a significant correlation between the two types of
investments, indicating that their complementarity may have weakened in this
later period relative to that of the pre-currency crisis period.
According to the analysis using the manufacturing industry panel data,
outward FDI as a whole has a complementary relationship with domestic
investment regardless of period. The analysis, however, finds that the effects of
foreign investment on domestic investment differ depending on investment
destination. The effects of FDI in advanced countries on domestic investment
are very limited and there is no statistically significant correlation between the
two. FDI in Asian developing countries, in contrast, has more distinctively
complementary effects on domestic investment and the significance of the
coefficients is high. This seems to be attributable to the fact that domestic firms’
foreign direct investment was undertaken predominantly in high-tech industries
and in Asian developing countries, which facilitated the maintenance of a
vertical complementary relationship between foreign and domestic production.
This coincides with the fact that the share of parts and components in the
Korean exports has risen over time. In the case of investment in developing
countries, however, if we include the pre-currency crisis period during which
foreign investment was undertaken mainly in labor-intensive industries such as
textiles and shoes and leather, the complementary relationship between foreign
and domestic investment becomes insignificant. This implies that foreign
investment in developing countries with a view to cost reduction crowds out
some part of domestic investment or that there is almost no connection between
domestic and foreign investment in labor-intensive industries.
Briefly put, the main reasons why there has been a complementary relationship
between domestic and foreign investments or at least why there have not been
stark crowding-out effects in Korea since the beginning of the 1990s seem to be
that the investment in developing countries has been undertaken especially in
high-technology industries and thereby the vertical division of labor between
domestic and foreign production has been maintained. Therefore, we cannot
exclude the possibility that the current complementary relationship could
disappear rapidly when local procurement increases owing to the narrowing of
the technology gap with Asian developing countries, when going abroad jointly
with domestic parts producers becomes advantageous due to the fast expansion
of the market in developing countries or when host country governments
accentuate their localization policies for the firms that have already entered the
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market.
Under circumstances in which the overseas expansion of domestic firms is
inevitable in order to obtain overseas markets and to enhance international
competitiveness, therefore, it is necessary to constrain the hollowing-out of
domestic industrial base as far as possible and to maintain a virtuous circle
between foreign and domestic investment. A key to achieving this goal is to
preserve or widen the technology gap with Asian developing countries in
industries producing capital or intermediate goods by making continuous effort
to secure original technology in those area. Given that foreign investment in
industrialized countries such as the EU has no correlation with domestic
investment by and large, we also need to promote linkages between investments
in advanced countries and domestic investment. To this end, it is essential to
augment the infrastructure for R&D capacity by upgrading human resources and
by improving the efficiency of R&D investment so that firms’ overseas activities
induce domestic R&D investment. Furthermore, we need to make constant
efforts to induce inward FDI more while limiting the overseas expansion of
domestic firms to a certain extent by improving the domestic investment
environment by easing regulations and so forth.
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[Appendix 1]

Trends of FDI
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The Ratio of FDI to GDP in OECD Countries (as of 2005)
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The Ratio of FDI to GDP in Japan and Korea

Appendix 3
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Appendix 4

FDI by Type of Manufacturing Industry (1990~2006)
(hundred million dollar)
Industry

Total

1

food & beverages

2
3

China

US

Developed
countries

Developing
countries

145.3

66.3

17.3

18.9

103.3

textiles & apparel

370.7

153.9

19.3

20.2

239.9

shoes & leather

86.8

46.1

2.2

2.2

72.1

4

wood & furniture

32.3

12.0

4.3

4.3

19.1

5

paper & print

44.4

15.4

7.0

7.1

20.7

6

petrochemical
products

346.1

154.4

67.7

78.0

205.8

7

non-metallic minerals

115.4

83.9

8.9

9.9

88.9

8

basic metals

210.5

92.2

63.4

63.6

117.4

9

fabricated metals

89.2

47.0

23.2

23.4

56.3

10

machinery

161.2

83.7

13.5

20.0

108.1

11

electronic and
telecommunication
equipment

1,357.5

413.4

383.3

626.3

499.2

12

transport machine

501.9

187.1

26.6

125.1

261.1

13

others

135.2

73.4

16.5

18.7

87.1

Notes : In this paper,‘developed countries’consist of the US, the Netherlands, Poland, the UK and
Slovakia. Developing countries consist of China, Indonesia, Vietnam, India and Hong Kong.
‘Total’includes investment in other regions.

