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I. Introduction
Both Korea and Japan are leading exporting countries of
advanced manufactured products, and the competitive and efficient
manufacturing activities are important pillars of the affluence of the
two economies. Yet, comparing the manufacturing sectors of the
two countries in the 1990s brings to light a startling contrast in
their performance.
As Figure 1 shows, the real gross value added of Korea's
manufacturing sector has grown more than twofold from 1990 to
2000. Although capital accumulation and the growth of real value
added slowed down after the currency crisis of 1997, the labor
productivity of Korea's manufacturing sector increased two-anda-half-fold in the period. In contrast, the real gross value added of
Japan's manufacturing sector has grown only 12% in the period.
But a more serious problem for Japan is that productivity growth
in the manufacturing sector has been very disappointing: labor
productivity increased by only 34% in the eleven years.
Many studies, such a s Yoshikawa and Matsumoto (2001).
Nishimura and Minetaki (2003). Miyagawa (2003). and Fukao, Inui,
Kawai, and Miyagawa (2004). found that Japan's manufacturing
sector experienced a substantial slowdown in total factor productivity (TFP) growth even after taking account of changes in capacity
utilization.1 Judging from the results of these studies. Japan's lost
decade seems to have been partly caused by the stagnation of
productivity growth in the manufacturing sector.
The present paper examines why Korea enjoyed very rapid
productivity growth, using micro-data of Korean manufacturing
plants for 1990-8. We also compare our results with Fukao and
Kwon's (2004a. 2004b) similar analysis on Japan.
We concentrate on two issues in particular. First, we decompose
TFP growth in Korea's manufacturing sector into a within-plant
effect, a reallocation effect, and an entry-exit effect, using plantlevel data of the Annual Report on Mining and Manufacturing Survey
I

Yoshikawa and Matsumoto (2001) found that the TFP growth in Japan's
manufacturing sector has declined 2.8% from the 1980s to the 1990s.
Nishimura and Minetaki (2003). Miyagawa (2003). and Fukao, Inui, Kawai,
and Miyagawa (2004) similarly found 2.4%. 1.4%. and 0.9% decline of TFP
growth respectively. Fukao and Kwon (2004b) provides a brief survey of
studies on Japan's TFP growth a t macro-level and a t industry-level.
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by the Korea National Statistical Office. The decomposition into
these three components aims to measure the "metabolism" of the
economy: if firms compete with each other and entry barriers are
low, high-productivity firms will enter the market and expand their
production. This "metabolism" will enhance the TFP growth of the
industry.
In the case of Japan's manufacturing sector, there already e a s t
similar decomposition analyses. Nishimura, Nakajima, and Kiyota
(2003) and Fukao and Kown (2003, 2004a. 2004b) studied the
productivity of firms and conducted productiviq decompositior,~,
using the firm-level data of the Ministry of Economy, International
Trade and Industry's Kigyo Katsudo Kihon Chosa (Basic Survey on
Business Actiuities by Enterprises). These studies found that tl?e
average TFP level of exiting firms was higher than that of s t a y i ~ ~ g
firms in some industries. This "negative metabolism" may have slowed
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down TFP growth in the manufacturing sector. We apply a similar
approach to Korea and compare our results with Fukao and Kwon's
(2004b) results on Japan. Through this comparison, we examine
how the metabolism in Korea is different from that in Japan.
Second, we compare the determinants of plants' (in the case of
Japan firms') TFP growth in the two countries. In particular, we
focus on the effects of R&D activities and exporting on productivity.
A s we shall show in section 111, existing studies on the internationalization and performance of firms suggest that exporting has
been an important factor in driving productivity growth in Japan
and Korea. Casual observations also reveal that many Japanese
firms have already entered the higher stage of internationalization
with active horizontal and vertical FDI activity. Early signs of
horizontal and/or vertical expansion of Korean firms can be
observed as well, but exporting still seems to be the major mode of
internationalization for Korean producers. We explore the links
between internationalization and performance in Japan and Korea.
focusing on export and productivity growth. Using a large-scale
micro-data set for Japanese manufacturing firms and Korean
manufacturing plants, we look into the determinants of TFP growth.
The paper is organized as follows: in the next section, we
conduct a decomposition of TFP growth in Korea's manufacturing
sector and compare our results with Fukao and Kwon's (2004a.
2004b) results on Japan. In section 111, we briefly survey existing
studies on the effect of exports on firms' productivity. In section IV,
we examine the determinants of TFP growth. Section V summarizes
our findings.

11. Comparison of the Decomposition of TFP Growth in

Korea and Japan
In this section we decompose TFP growth in Korea's manufacturing sector and compare our results with Fukao and Kwon's
(2004a, 2004b) results on Japan's manufacturing sector.
Fukao and Kwon's (2004a. 2004b) decomposition is based on
firm- level data of the Kigyo Katsudo Kihon C b s a (Basic Survey of
Japanese Business Structure and Activities), which is conducted
annually by the Ministry of Economy, Trade, and Industry (METI).
The survey covers all firms with a t least 50 employees and 30
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nill lion yen of paid-in capital in the Japanese manufacturing,
mining artd commerce sectors and includes information such a:;
production, financial accounts, ownership structure, overseas firni
activities, and technology acquisition and transfer. The data cove:
1he period 1994-200 1.
For the decomposition analysis of TFP in Korea's manufacturing
sector we use manufacturing plant data of the Annual Report on
Mining and Manufacturing Survey, which is conducted annually by
the Korea National Statistical Office. The survey covers all plant:;
with five or more employees in mining and manufacturing industries and contains information on output, inputs, and additional
informatio-n, e.g. on R&D investment and exports. The dat.a cover
the period 1990-8.
There are two important differences between Fukao and K w o ~ ' : ~
data on Japan and the data on Korea. Firstly, in the case of the
data on Japan, the unit of observation is the firm, whereas in the
case of the data on Korea, the unit of observation is the
manufacturing plant. Secondly, thti cut-off criteria for minor plants
(firms) are different. The data on Korea seem to cover more small
firms than the data on Japan.
Follourlng Good. Nadiri, and Sickles (1997), Aw, Chen, and
Roberts (2001), Fukao and Kwon (2004a, b), Hahn (2004), and Ahn
(2004), we define the TFP level of plant f in year t in a certain
lndustry in comparison with the TFP level of a hypothetical
representative plant in year 0 in that industry by2

where YjI, Sicl, and XiJ,( denote the gross output of plant f in year
t , the cost share of factor i for plant f in year t , and plant f s
input of factor i in year t, respectively.3 The variables with a n
2

We divi.ded the manufacturing pl;ant data into 30 sets of differer.t
industries and evaluated each firm's relative TFP level in relation to the
industry average.
'we gral.efully acknowledge that quantitative analysis in this paper o n
Korean plants is based on plant-level TFP estimation by Chin Hee Hahn :.t
the Korea Development Institute (cf. Hahn (2001. 2004)). For detailed
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upper bar denote the industry average of that variable. As factor
inputs, we take account of capital, labor and real intermediate
inputs. We also assume that working hours and the capacity
utilization rate at each plant are identical with the industry
average.
We define the representative plant for each industry a s a
hypothetical plant whose gross output a s well as input and cost
share of all production factors are identical with the industry
average. The first two terms on the right hand side of equation (1)
denote the gap between plant f's TFP level in year t and the
representative plant's TFP level in that year. The third and the
fourth term denote the gap between the representative plant's TFP
level in year t and the representative plant's TFP level in year 0.
Therefore, lnTFPJt in equation (1) denotes the gap between plant
f's TFP level in year t and the representative plant's TFP level in
year 0.
Adopting the methodology used by Baily, Hulten, and Campbell
(1992), Forster, Haltiwanger, and Krizan (2001) and Fukao and
Kwon (2004a. 2004b), we define the industry-level TFP of a certain
industry in year t by

where BJt denotes plant f ' s output share in year t in that industry.
Then, a s Forster, Haltiwanger. and Krizan (2001) showed, we can
decompose the manufacturing sector's TFP growth from year t- r
to year t , lnTFPt- lnTFPt., , into the following five factors:
Within effect: the weighted sum of within-plant productivity growth.
A s the weight, each plant's output share in the initial year is used.

Between effect: changing output shares weighted by the deviation of
initial plant productivity from the initial average productivity in the
industry.

explanation on variables used, see Appendix.
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Covariance
share. This
productivity
productivity

effect: the s u m of productivity growth times o u t p ~ l t
term reflects gains in productivity resulting from high
growth plants' expariding output shares or from low
growth plants' shrinking output shares.

Entry effect: the weighted sum of the difference between earh
plant's productivity and initial average productivity in the industry.
As the weight, each plant's output share in the end year is used.

Exit effect: the weighted sum of the difference between each firrr's
productivity and initial average productivity in the industry. As the
weight, each plant's output share in the initial year i s used.

In the above definitions, S is the set of firms that stayed in that
industry from year t - r to year t , N is the set of newly entered
firms anld X is the set of exited firms.4 TFP with a n upper bar
denotes the industry-average TFP level.
Table 'L compares our results for Korea's manufacturing sector '1s
a whole with preceding studies for Japan (Fukao and Kwon 2004t)).
the US, and a number of European countries. We should note that
the results for J a p a n and the European countries are based on
firm-level data whereas our results for Korea and the results for
the U S are based on plant-level data.5
Table 1 highlights distinctive differences between our results for
Korea a n d the results for J a p a n and the other countries.
4

As already mentioned. our data cover manufacturing plants, which are of
a size greater than the cut-off level. 'I'hus, our data on plants that "exited"
includes plants, which shrunk or changed their main business from the
manufacturing sector to other sectors. A similar caveat applies to Fukao
and Kwon.'s (2004a, 2004b) data. We should also note that in the case of
Fukao and Kwon's data, firms which were merged and became part of
another firm are treated as "exited."
5 ~ already
s
mentioned, these results are not strictly comparable, because
of differences in terms of the unit of' observation, cut-off criteria, and the
periods covered.

Annual

Conlribution of each effect

TFP
Unit of
analysis

Source

Thls paper
Foster. Haltiwanger. and
Krizan (1998)

Korea

Period

Establishment 19908

USA
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Fukao and Kwon (2004b)

Japan

Firm

Barnes. Haskell. and
MaUranta (2001)

Flnland
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France
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Italy

Firm
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Firm

UK
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growth Within Reallocation Between Covariance Net entry Entry
total
effect
effect
effect
effect
effect
effect
(Oh)
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subtotal
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Ib)
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(dl

3.51

1.42
(0.40)

0.08
(0.02)

-0.28
(-0.08)

10=
[gl+(h)
0.36
(0.10)

2.01
(0.57)

Exit
effect

(h)
1.95
(0.56)

0.06
(0.02)

Motor vehicles, trailers. and semi trailers

Notes: The entry and exit effects in this paper and in Kwon and Fukao (2004b) include the switch-in and switch-out
effects. respectively. Values in parentheses denote the share of each effect in total TFP growth. All studies are for
the manufacturing sector and are based on the method employed by Foster. Haltiwanger. and Krizan (1998).
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I . In the case of Fukao and Kwon's results for Japan, both the exjt
effect (excluding the switch-out effect) and the switch-out effect
for the manufacturing sector a s a whole from 1994 to 2001 were
negative and substantially contributed to the decline in TFP
growth in the manufacturing sector. This means that the average
TFP level of exiting firms was higher than that of staying firms.
It is interesting to note that this negative exit effect is nclt
special to Japan. Italy and the Netherlands also experienced a
negative exit-effect (including the switch-out effect) in 1987-92!.
In contrast with these cases, we found that the exit effect
(including the switch-out effect) was positive in Korea's
manufacturing sector. In Korea, the natural selection mechz.nism, i.e., less productive plants are closed down, works well.
2. Both the entry effect (excluding the switch-in effect) and the
switch-in effect were positive in Japan's manufacturing sector.
But probably a s a result of the low entry rate, the size of the
entry effect was not large when compared with that found in
Korea. The annualized contriburion of the entry effect (including
the switch-in effect) to TFP growth in Japan's manufacturing
sector was only 0.16 percentage poirlts (1994-2001), while in
Korea it was 1.95 percentage points (1990-8). In both countrie:;,
new entrants made a positive c:ontribution to overall productivily
growth. But the new entrant effect in Korea was much larger than
in Japan, Finland, France, ItaAy, the Netherlands, and the UK.
3. The contribution of the net ent.ry effect to overall productivity
growth was positive in the US, Japan, and Korea. Among all the
c0untri.e~listed in Table 1, Korea showed the largest net. entry
effect. In contrast, the net entry effect in Japan was very small.
4. There ;are no distinct cross-country differences with regard to tk,e
reallocation effect (the between effect plus the covariance effect).
Both in Korea and in Japan, the reallocation effect was positive
but relatively small in comparison with all the other countrit:~
except the Netherlands. The between effect was negative in Korva
and Japan, suggesting that market shares were not reallocated
from initially less productive plants (firms) to more productive
ones among continuing plants (firms). The covariance effect was
also positive in both the countries, implying that plants (firms)
enjoying high productivity growth were able to expand their
market shares.
5. The within effect, i.e. the effect of TFP growth within continuing
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plants (firms), was the largest factor among all the effects in
Japan's manufacturing sector. Japan's overall productivity growth
during its "lost decade" was largely driven by the within effect.
In contrast, the within effect in Korea was smaller than the net
entry effect. In other words, in Korea the process of entry and
exit of plants plays a more important role in promoting overall
productivity than productivity growth within continuing plants.
Tables 2 and 3 compare our decomposition results for Korea with
Fukao and Kwon's (2004b) results for Japan a t the industry level.
It has been pointed out in preceding studies that decomposition
results are affected by business cycles.6 In order to take this into
account, we also conducted our decomposition on an annual basis.
The results are reported in Table 4. The switch-in and switch-out
effects in Tables 2, 3, and 4 denote the TFP growth contribution of
plants (firms) that changed from one industry to another. A
comparison of these tables leads to the following observations:
1. In the case of Japan, we observe a negative exit effect in many
industries. The exit effect takes particularly large negative values
in the following industries: textiles and apparel, wood and
furniture, miscellaneous electrical machinery and supplies, and
petroleum and coal products, electronics parts and devices,
motor vehicles, non-ferrous metals and products. In Korea, the
exit effect is negative only in a small number of industries;
examples are other transport equipment and other domestic
appliances. Even when we decompose TFP growth on an annual
basis, we find that the exit effect (including the switch-out effect)
was negative for all seven years in the case of Japan (Table 4a).
In Korea, it took a negative value only for two periods, 1992-3
and 1993-4.

6

In the case of Japan, there were three official business cycle peaks in
the period 1990-2002, namely in February 1991, in May 1997, and in
November 2000, and three troughs, in October 1993. January 1999. and
January 2002. Official peak and trough dates for Japan are available in
Business Cycle Reference Dates, Economic and Social Research Institute.
Cabinet Office, Government of Japan (http://www.esri.cao.go.jp/). In the
case of Korea, there were two official business cycle peaks in the period
1990-8, in January 1992 and in March 1996, and two troughs, in January
1993 and in August 1998.
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2. There are some similarities between the entry effects found in
the two countries, although the size of the effect is much larger
in Korea than in Japan. We observe a relatively large positive
entry effect in high-tech industries, such a s computers arLd
office machinery, radio, television and communication equipment
and apparatuses in Korea, anti the electronic parts and devices
and the precision instruments industn'es in Japan. New entrants
seem to play an important role in the productivity growth of
industries where ample opportunity for technological innovaticln
exists. When we decompose TFP growth on an annual basis, the
entry effect (including the switch-in effect) was positive in both
the upturn and the downturn periods in both countries except
in one period, 1995-6 in Korea (Table 4 ) . We also find that the
net entry effect in Korea (Table 4b) was smaller than the
corresponding values derived from the 1990-8 comparison (Table
3). In the case of Japan, there is no such difference between
the annual-difference decomposition and the decomposition of
the 1990-8 difference.7
3. Many manufacturing industries in Korea experienced a much
larger within effect than those in Japan. But there are al:jo
some similarities. This effect changed pro-cyclically in both
countries (Table 4). Moreover, in both countries, the within
effect tended to be large irl high-tech industries, such .as
semiconductor components and other electronic componenls.
motor vehicles, radio, television and communication equipment
and apparatuses, and computers and office machinery in Korea,
and clrugs and medicine, communication equipment and related
products, and electronic parts and devices in Japan. Figure 1
shows the relationship between within effects for Japan (vertical
axis) and within effects for Korea (horizontal axis) for each
corresponding industry.8
7

Probably this gap between the two countries is the result of differences
in the data. In the case of the Korean data, the unit of observation is the
manufacturing plant and the data cover small plants. If we assume that it
takes several years for newly established small plants to become productive,
then the "entry effect" derived from the annual-difference decomposition for
Korea wolild be reduced by the inclusion of such small plants.
'since there are substantial differences in the industry classification
between Japan and Korea, the matching of the two countries' corresponding
industries in Figure 1 is imperfect.
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TABLE2
DECOMPOSITION
OF JAPAN'S
S E ~ R TFP
A LGROW~H:
1994-2001
IGROW~H
OVER THE SEVEN-YEAR
PERIOD)
Industry

Within
effect
(a)

1

Food

2

Textiles and apparel

3

Wood and furniture

4

Pulp and paper

5

Printing and publishing

6

Industrial chemicals and chemical flbcrs

7

Oils and palnts

8

Drugs and medicine

9

Other chemical products

10 Petroleum and coal products

11 masuc products
12 Rubber products
13 Cerarnlcs
14 Iron and steel
15 Non-ferrous metals and products
16 Fabricated metal products
17 Metal working machlnery

18 Spectal Industrlal machinery
19 Office. sewlce Industry and household
machines
20

Miscellaneous machlnery and machfne parts

21

Industrial electrlc apparatus

22 Household electrlc appliances
23 Communication equipment and related
products
24

Electronic data processing machlnes and

electronic equipment
25

Electronic parts and devlccs

26

Motor vehicles. M l e r s and semi trallen

27 Motor vehicles
28 Miscellaneous transportatJon equipment
29 Precision Instruments
30

Other manufacturing
Weighted average of all the Industries
Share of each effect in Industry's TFP growth

Between
effect
(bl

Covariance

dect
(c)

Total effect

among

stayers
(dl= (a1+ (b)
+ (Cl

INTERNATIONALIZATION OF K O R E A N A N D JAPANESE FIRMS 45 1

Entry effect
(excludlr~g
swltch-In
effect)

Exlt effect
(excluding
swltch-out
effect)

Switch-In
effect

Swltch-out
effect

Net-entry
effect

Industry total

le)

ID

(9,

(hl

Ill = (el+ (0
+@+(h)

0) =(dl + (11

0.006
0.28

-0.004

-0.17

0.005
0.25

Source: Fukao and Kwon (2004b).

Share
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TABLE3
DECOMPOSITIONOF KOREA'S SECTORAL
TFP GROW: 1990-8
(GROWH OVER THE EIGHT-YEAR PERIOD)
Industry

3

Wlthin
effect

Between
effect

Covariance

(a)

lbl

Icl

Total effect
among
stayers
Id) = la1 + lb)
+ ("1

0.185

0.048

0.155

0.388

effect

Apparel

4

Leather, lugpage. and footwear

5

Wood and wood products (except furniture)

6

Pulp and paper

7

FrlnUng and publlshing

8

Industrial chemicals

9

Chemlcal flbers

10 Other chemlcal products
11 Coal, petroleum, and other fuel products
12 Rubber products
13 Plastlc products
14 Ceramlcs
15 Iron and steel
16 Non-ferrous metals and products
17 Metal casts
18 Fabricated metal products
19 General purpose machinery
20 Other special purpose machinery
21 Other domestlc appliances
22 Computers and office machinery
23

Electrical machinery and apparatuses

24 Semiconductor and other electronic

components
25

Radio. televlslon and communlcaUon
equlpment and apparatuses

0.313

-0.022

-0.024

0.267

27

Other transport equlpment

0.395

-0.021

0.079

0.453

28

Medical, precision and optlcal Instruments

0.066

0.010

0.016

0.091

29

Furniture and other manufacturing

0.049

-0.022

0.101

0.128

0.006

0.001

-0.002

0.005

Welghted average of all the Industries

0.1 13

-0.023

0.029

0.120

Share of each e&ct In industry's TFP growth

0.404

-0.081

0.103

0.426

26 Motor vehicles, tmllers and semi trailers

30 Recycling
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Entry effect

Exlt effect

Switch-In
effect

Suqtch-out
effect

Net-entry
eITect

Industry total
Share

DECOMPOSITION OF

Period

TFP
growth
total

Within
effect

(~)=~I+IcI+I~

m~

TABLE
4a
ANNUALTFP GROW~H
IN THE JAPANESE
MANUFACTURING SECTOR

Reallocation
effect
subtotal
ICI = I

~+Ikl

Between
effect

[dl

Contribution of each effect
Covariance Net entry Entry effect Exit effect
effect
effect
(excluding (excluding
subtotal
switch-in switch-out
effect]
effect)
ICI

( o = ~ + N + I I I + ( Dw

CI

Switch-in
effect

Switch-out
effect

(11

(11

DECOMPO~ITION
OF ANNUALTFP GROW~H
IN THE KOREANMANUFACTURINGS E ~ R

Period

TFP
growth
total

Within
effect

Reallocation
effect
subtotal

Between
effect

Contribution of each effect
Covariance Net entry Entry effect Exit effect
effect
effect
(excluding (excluding
subtotal
switch-in switch-out
effect)
effect1

Switch-in
effect

Switch-out
effect
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4. Figure 2 also shows that in the case of Korea, many material

industries, such a s chemical fibers, non-ferrous metals and
products, and iron and steel experienced large within effects.
But in Japan, almost all the material industries had very small
within effects.9 Although machinery industries are coming to be
leading exporting industries in Korea, similar to the way they
did in Japan during the 1980s. Korea still has a comparative
advantage in the material industries and continues to expand it:;
exports in this area. Robably this export-led growth in Korea':;
material industries contributed to their large within effects.
Our results can be summarized a s follows. Korea's very rapid
TFP growth in the manufacturing sector was accomplished mainly
by the start-up of new plants with high productivity and large
within effects in high-tech industries and material industries. I11
Japan's case, relatively large within effects occurred only in the
high-tech industries. Entry effects were very small in almost all
Q~etroleum
and coal products are important exceptions. In this industry.
the within effect in Japan was larger than that in Korea.
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&Production by Japanese affi!iates abroad
---.Production by Japanese affiliates in Asia
-+Exports
-I+ Imports
-r-- Net exports

Sources: Fukao and Yuan (2001b); and Ministry of Finance (Various Years)
PTaURE

3

JAPAN'S
TRADE AND PFWDUCTIONABROAD: ELECTRICAL
MACHINERY
(TRILLION YEN)

+Production by Japanese afiiliates abroad
+Production by Japanese afiiliates in Asia
+Exports
+Imports
+Net exports

Sources: Fukao and Yuan (2001b): and Ministry of Finance (Various Years)
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industrie,~.Moreover, the exit effect for the manufacturing sector .IS
a whole was negative and substantially contributed to the
stagnation of TFP growth in the rrianufacturing sector.
The above findings suggest that in order to accelerate TFP growlh
in Japan's manufacturing sector it is important to promote nt.w
entries and to make both the exit process and the process of
resource allocation more efficient. It seems that the following two
factors contributed to Japan's low metabolism.
Firstly, the rrletabolism issue is closely related with the allocation
of funds through the financial system. Therefore, the problems in
Japan's banking system are likely to have contributed to the
slowdown of Japan's TFP growth. In order to conceal their bad
loans, Japanese banks have been keeping alive money-losing large
borrowers by "evergreening" loans and discounting lending rates,
although the chance that these borrowers will ever recover is sljm
(Caballero, Hoshi, and Kashyap 2004). Because of the existence of
zombie firms, the entry and growth of more productive firms are
impeded and TFP growth slows down in industries infested by
zombies (Ahearne and Shinada 2004).
Secondily, many Japanese large firms in the machinery industry
relocated their production abroad. Figures 3 and 4 show that the
productic~n of Japanese affiliates abroad exceeds Japan's exports in
both electrical machinery and automobiles. It is also important to
note that Japan's imports of electric machinery have increased very
rapidly. 'The imports mainly come from Japanese affiliates in East
Asia. Probably because of this relocation abroad, the number of
plant startups in Japan's manufacturing sector declined drastically
in the 1990s (Fukao and Kwon 2004b).

111. Preceding Studies on the Dynamic Effects of
Internationalization on Firms' Productivity
Preceding studies suggest that the internationalization of firrns
relies mainly on two avenues: exporting and FDI. This paper is a
first empirical attempt to measure and compare the effects of
exporting on productivity growth by concentrating on two countries
in East Asia that pursued the same export-oriented growth strategy
but are at different stages in terrns of their internationalization a.1d
economic development. Before presenting our own findings, we
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briefly review the results of earlier studies.10
A. lnternatwnalized Competition and Firm Dynamics

Comparative case studies of selected industries in the United
States, Japan, and Europe carried out by Baily (1993) and Baily
and Gersbach (1995) suggest that competition (especially competition with best-practice producers in the global market) enhances
productivity. Using micro-level panel data for the United Kingdom,
Nickel1 (1996) and Disney, Haskel, and Heden (2003) experimented
with several indicators of competition in productivity regressions
and concluded that competition has positive effects on productivity
growth. Using a sample of 676 UK firms over the period 1975-86,
Nickel1 (1996) found that competition (measured by the number of
competitors or by the smallness of rents) was associated with
higher productivity growth rates. Based on a more recent and
much larger data set of around 143.000 UK establishments over
the period 1980-92, Disney, Haskel, and Heden (2003) found that
market competition significantly raised productivity levels a s well as
productivity growth rates. Controlling for R&D and other industrial
characteristics and using unbalanced panel data for more than
10,000 Japanese manufacturing firms for the period 1994-2000,
Okada (2004) also found that competition enhanced productivity
growth.
Micro-data also provide rich information on the effects of
competition-promoting regulatory reform, which is very likely to
involve changes in firm dynamics. Olley and Pakes (1996) analyzed
productivity dynamics in the telecommunications equipment industry
in the United States using unbalanced panel data for 1974-87 from
the Longitudinal Research Database (LRD). They found that aggregate productivity increased sharply after each of the two periods in
which the industry underwent changes that decreased regulation.
Furthermore, the productivity growth that followed regulatory
change appeared to result from a reallocation of capital from less
productive plants to more productive ones rather than from an
increase in average overall productivity. Their findings suggest that
competitive selection processes via entry and exit facilitated the
reallocation of production factors.

10

Following literature review builds upon an earlier survey by Ahn (2002).
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Whilst various studies have found import competition to induce
productivity growth.11 evidence orr the role of exports and export
competition is more ambivalent. 170r example. Roberts and Tybout
(1997) developed a model of exporting with sunk costs of entry. In
the presence of such entry costs, only relatively productive firms
will choo,se to pay the costs and enter the foreign market. The
implied relationship between exporting and productivity is positi1.e
in a cross-section of firms or industries, but the causality run.s
from productivity to exporting. In other words. exporting firms show
higher productivity mainly because only firms with highcr
productivity can enter the export market and sunive there. The
empirical findings of Clerides, Lac-h, and Tybout (1998) based on
plant-level data from Colombia, hlexico, and Morocco also support
the self-sselection hypothesis, according to which i t is more efficient
firms tha't enter the export market..
Using plant-level data from the Longitudinal Research Database
(LRD) in the United States, Bernard and Jensen (1999a) e x a m i n d
whether exporting had played any role in increasing productivily
growth i n U S manufacturing. 'Fhey found little evidence that
exporting per se was associated with faster productivity growth
rates a t individual plants. The positive correlation between exporting and productivity levels appears to come from the fact that
high procluctivity plants are more likely to enter foreign markets, a s
Roberts ;and 'Qbout (1997) suggested. While exporting does n ~ ~ t
appear to improve productivity growth rates at the plant level, it is
strongly correlated with increases in plant size. In other words,
trade contributes to productivity growth by fostering the growth of
high productivity plants, though not by increasing productivity
growth at. those plants.12
For deeper understanding of the links between exporting artd
productivity growth in the context of technological learning artd
economic development, however, aforementioned selected cases from
a few developing and developed countries seem to be far from
comprehensive: Colombia, Mexico, and Morocco do not represent
I1

See, amongst others, MacDonald (1994) on the US, Levinsohn (1993) on
Turkey, Bottasso and Sembenelli (2001) on Italy, and Pavcnik (2002) on
Chile.
12
According to the results of a parallel study for Germany by Bernard
and Wagner (1997), sunk costs for export entry appear to be higher in
Germany than in the United States, but lower than in developing countriej.
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good examples of export-led economic development; and for
technologically advanced economies like the U S and Germany, the
room for technological learning from exporting would appear to be
rather limited.13 Probably more interesting and more relevant would
be the experiences of a number of East Asian economies (as
examples of successful export-oriented development strategies). A
comparative empirical study for a country-pair consisting of a
developed and a developing country in East Asia (e.g., Japan and
Korea), therefore, would seem to be much more informative.

B. Exporting a n d Firm
Asian NIEs

Performance: Evidence from

the East

Not many studies have used micro-data to examine productivity
and firm dynamics in the East Asian NIEs (Newly Industrializing
Economies). Aw, Chen, and Roberts (2001) measured differences in
total factor productivity among entering, exiting, and continuing
firms in Taiwan, using longitudinal firm-level data from the Census
of Manufactures for 1981. 1986. and 1991. They found that the
contribution of productivity differentials between entering and
exiting firms to aggregate productivity growth was more pronounced
there than in other countries in previous studies. In a similar
study, Aw, Chung, and Roberts (2000) examined and compared
links between productivity and turnover in the export market using
the aforementioned data from Taiwan and comparable data from
the Korean Census of Manufactures for 1983, 1988, and 1993.
Interestingly, they found little evidence of links between plant
productivity and export decisions in Korea, while they found some
evidence of selection and learning effects in case of Taiwan.
Since pioneering exploratory studies on firm dynamics in Korean
manufacturing by Hahn (2000) and Joh (2000). Korean longitudinal
micro-data still remain rather unexploited. In fact, longitudinal
micro-data in Korea are a s rich a s the data used in any of the
existing studies. While Aw, Chung, and Roberts (2000) focused on
13

Nevertheless, Marin (1992) found some evidence that exporting enhances
productivity performance of developed countries as well a s that of developing countries. The findings were based on co-integration and Grangercausality techniques applied to macro time series data on exports,
productivity, terms of trade, and output of four developed countries (the US.
Japan, Germany, and the UK).
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the 'five-yearly' census data, the Korea National Statistical Office
compiles the plant-level data "annually" covering all plants with 1-10
less than five employees. Taking advantage of this higher frequency
data, and using the method of Bernard and Jensen (1999a, 199913),
Hahn (2.004) detects evidence of self-selection and (short-lived)
"learning-by-exporting" effects in 1:he relationship between exporting
and plant-level productivity in Korea.
Hahn's (2004) findings based on the Korean data are in fa.ct
qualitatively similar to those of Bernard and Jensen (1999a, 199Eb)
using U S data in several respects:
(1) Significant and positive c:ont.emporaneous correlations are
observed between levels of exports and productivity.
(2) While exporting plants have substantially higher productiv~ty
levels and are of bigger size than non-exporting plants, evidence
that exporting increases plant productivity growth rates is weak.
( 3 ) New exporters grow faster around the time when they enter
the export market.
According to Bernard and Jensen (1999b), these findings contain
both good and bad news. Exporting will contribute to aggregz-te
productivity growth by facilitating the growth of high productivity
plants, although such a reallocation effect would produce static
rather than dynamic gains. In other words, Bernard and Jensen
(1999a, 1999b) and Hahn (2004) appear to suggest that exporting
cannot be a n engine of sustained economic growth, either for .an
innovating technology leader like the US or for a n imitating follower
like Korea.
In fact., however, the degree and the channels of the contribution
of exports to technology spillovers and to productivity growth vary
from industry to industry, and also from country to country,
depending on the economic and technological environment. For
example, exporting grain from the US to China may well have little
learning-by-exporting effects, while exporting cars from Korea to the
US seems far more likely to generate some technology learning.
Bernard and Jensen (1999a. 1999b) and Hahn (2004) found that,
after controlling for year effects and industry effects, the PI-0ductivity gap between exporting firms and non-exporting firms (lid
not increase over time. They interpreted this finding a s evidence
showing that learning-by-exporting effects are only short-lived. Such
a patter]?, however, could arise not only when learning-by-exporting
effects are short-lived, but also when persistent learning-by-
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exporting effects are rapidly diffused to non-exporters in the same
industry.14 Findings by Ahn (2004) based on plant-level data for
Korea's manufacturing sector suggest that productivity gains associated with exporting tend to have strong intra-industry spillover
effects. Hallward-Driemeier. Iarossi, and Sokoloff (2002) analyzed
survey data on about 2,700 manufacturing plants in five East
Asian countries (Indonesia, Korea, Malaysia, the Philippines, and
Thailand) and argued that firms that explicitly target export
markets make different decisions on investment, training, technology and the selection of inputs, which make firms with foreign
ownership and firms that export significantly more productive.

C. Foreign Direct Investment: Horizontal Expansion and Vertical

Expansion
This paper primarily concentrates on exports a s a measure of the
internationalization of producers, though it should be also emphasized that foreign direct investment (FDI, hereafter) are of growing
importance in the internationalization of Japanese and Korean
firms. Many Japanese firms, especially those in leading export
industries such a s electronics and transportation equipment, are
rapidly relocating some segments of their production lines and
establishing new export bases in China and other East Asian
countries (Fukao 2003). As a result, the total sales by foreign
affiliates of Japanese firms started to exceed total exports of Japan
in 1993 and the gap has been increasing since then (Fukao and
Yuan 2001a). While most Korean firms are still far from the
technology frontier and hence appear to have substantial room f ~ r
learning-by-exporting, some Korean firms approaching the frontier
have started to show signs of entering the higher stages of
internationalization, namely, horizontal FDI and vertical FDI. This
section briefly reviews findings from recent theoretical and empirical
studies on horizontal FDI and vertical FDI.
We can get a n insight into the relationship between exports and
14

Marin (1992, p. 6781, among others, emphasized such spillover effects
as follows: 'The idea that trade might influence productivity is not new. The
hypothesis of "export-led growth sees the growth of exports as having a
stimulating influence across the economy as a whole in the form of
technological spillovers and other externalities. [...I Larger exports will
contribute to the stock of knowledge and human capital in the economy
thereby benefiting all firms."
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horizontal FDI from a multi-country, multi-sector general equilibrium model of Helpman, Melitz, and Yeaple (2003). They built the
model in order to explain the decision of heterogeneous firms
whether t:o serve overseas markets through exports or throug:?
(horizontal) FDI. A basic idea of the model is that FDI involves
higher sunk costs but lower per-unit costs than exporting does in
serving the overseas market. The model predicts that only the more
productive firms will choose to serve foreign markets and that the
most procluctive firms among then] will further choose FDI to serve
the overseas market. In addition, the model predicts that the
greater the heterogeneity of firms' productivity, the greater will be
FDI sales relative to export sales. These predictions are strongly
supported by data on US exports and sales of overseas US affiliate
in 38 different countries and 52 sectors. In a simpler setting, Head
and Ries (2003) also tested a model which predicts that firms
choosing FDI are more productive than firms choosing exportinl;.
Their findings based on data for 1,070 large Japanese firms sho~nr
that firms using both FDI and exports to serve foreign markets are
more procluctive than firms that 01-lly export.
While a firm can reduce trade costs by setting up foreign
affiliates replicating the parent firm (horizontal FDI), it call also
take advantage of international differences in factor prices by
locating 'labor-intensive processing abroad and keeping capitalintensive input production and knowledge-intensive designing and
R&D a t home (vertical FDI). Using firm-level data on US multinationals' trade in intermediate inputs, Hanson, Mataloni, and
Slaughter (2003) show that vertical production networks are
shaping trade patterns between US parents and their foreign
affiliates. From the patterns of trade in intermediate inputs ky
industry, they find that certain industries (machinery, transpoi-tation equipment, and electronics, including computers) appear to
be good candidates for vertical production networks. They point out
that these industries share the following common features: First.
productioii tends to involve distinct stages that are physically
separable and second, these production stages exhibit different
factor intensities. As design activities and component production
are more skill-intensive, while assembly activities are more laborintensive, firms may have an incentive to locate labor-intensi1.e
activities in labor-abundant countries.
Incidentally, those industries identified by Hanson, Mataloni, and
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Slaughter (2003) a s good candidates for vertical specialization are
also the leading export industries of Japan and Korea. In this
context, we need to pay more attention to "the possibility that
substitution among types of activities may take place not only
between home and foreign operations of a firm, but also between
parent firms and non-multinational firms in the same industry at
home" (Lipsey 2002, p. 18). An increasing number of empirical
studies based on micro-data show that firm dynamics (i.e., entry
and exit, growth and decline of individual firms) is an important
component of innovation and aggregate productivity growth. Therefore, one cannot emphasize too much the importance of wellfunctioning factor markets which reallocate labor and capital of
shrinking/exiting firms to entering/growing firms.

IV. Determinants of TFP Growth: The Japanese Firms and
the Korean Plants
Our brief survey of existing studies on the internationalization
and performance of firms seems to suggest that exporting is an
important factor for productivity growth in Japan and Korea.
Casual observations also reveal that many Japanese firms have
already entered the higher stage of internationalization with active
horizontal and vertical FDI activities. Early signs of a horizontal
and/or vertical expansion of Korean firms can be observed a s well,
though exporting still seems to be the major mode of internationalization for Korean producers. This section will explore the
links between internationalization and performance in Japan and
Korea focusing on export and productivity growth. Using a
large-scale micro-data set for Japanese manufacturing firms and
Korean manufacturing plants, we will look into the determinants of
TFP growth.
A. Correlation between Industry-Level Export Intensity a n d
Industry Productivity Growth

Table 5 shows correlations between the industry-level export
intensity (in the initial year) and the industry-level aggregate
productivity growth (over the sample period) a s well as correlations
between export intensity and the components of aggregate productivity growth. Industry-level export-intensity and industry-level
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TABLE5
CORRELATION
MATW
Japan
Export intensity ('94)
Total effect
Within effect
Redistribution effect
Net entrv effect

Export
intensity
('941
1
0.4578'
0.4413*
-0.0318
0.4460*

Korea

intensity

Export intensity ('90)
Total effect
Within effect
Redistribution effect
Net entry effect

1'901
1
0.5074"
0.3022*
0.2432
0.3824*

Total
effect
1
0.8917*
0.5490*
0.8517*

Total
effect

-

Within
effect

Redistribu- Net entpr
tion effect
effect

1
0.6047*
0.5480*

Within
effect

1
0.1594

I

Redistribu- Net entyl
tion effect
effect

I
0.6777'
0.0566
0.7832*

1
-0.2537
0.1505

1
-0.0859

1

-

Note: * significant a t 5% level.

productivity growth ("total effect") show a positive and significant
correlation for both Japan (0.4578) and Korea (0.5074). In other
words, industries with a higher export-intensity in the initial year
tend to show faster productivity growth over the sample period.
Among the components of industry-level aggregate productivi-ty
growth, the "within effect" and the "net entry effect" show a positive
and significant correlation with initial export-intensity. In Japan's
case, the correlation between export-intensity and the within effect
is 0.4413 and the correlation between export-intensity and the net
entry effect 0.4460. In Korea's case, the correlation between exportintensity and the within effect is 0.3022 and the correlatic~n
between export-intensity and the net entry effect 0.3824. On the
other hand. the "reallocation effect" shows only a small and insignificant correlation with initial export-intensity both in Japan
and Korea.
The bivariate correlations in Table 5 suggest that exporting
makes a positive contribution to productivity growth in the
subsequent period. The correlations also suggest that the main
channel for this contribution is that it makes continuing firnis
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more productive and facilitates entry and exit effects which raise
aggregate productivity growth. But, we need to be cautious in
interpreting these bivariate correlations. For example, firms with a
high export-intensity are typically big firms with large R&D
expenditures and highly-skilled employees. Therefore, multivariate
regression analysis is needed in order to obtain a clearer picture of
the net contribution of exporting after controlling for such factors.

B. Speczyiation for the Regression Analysis
This section examines the relationship between internalization, in
particular export, and productivity growth, by using regression
methods. The TFP growth rate of a firm (in Japan's case) or a
plant (in Korea's case) in each year is regressed on the previous
year's values of the its own export intensity and of the export
intensity a t the industry level, controlling for other factors such as
R&D intensity, human capital, firm size, industrial characteristics,
and year effects. Table 6 summarizes the variables used in our
regressions a s well a s their descriptive statistics.
We estimate the following equation:

where lnTFP is the logarithm of TFP, Z is a vector of firm-level
variables on exports, R&D, and human capital, and X represents
industry-level variables, industry dummies, and year dummies. The
last term € i t is an independent and identically distributed disturbance term. Subscripts i and t refer to firms and time respectively.
In specification (3). we include the one-year lagged TFP level in
order to control for the convergence effect. If there is a convergence
effect, firms with a low productivity level will show higher
productivity growth than firms with a high productivity level. In
order to check the robustness of our regression based on the
annual TFP growth, we also regressed the average TFP growth over
the initial year to the end year on the variables of the initial year.
In various empirical studies on the determinants of productivity
growth since Griliches's seminal work on the topic. R&D has been
regarded a s a major determinant. A typical estimation strategy
employed in the literature is to either use R&D capital stock
(calculated from the R&D expenditure series using the permanent
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TABLE
6

D ~ s c r u ~ r STATISTICS
nr~
OF THE VARIABLES
USED FOR THE REGRESSION
ANALYSIS ON THE

DETERMINANTS
OF TFP GROWH

Japan

Sample Sample Standard Minimum Maximurr
size
average deviation
value
value

TFP level
Growth rate of TFP level

84.923

0.004

0.091

-3.547

4.565

Exports/ tolal sales

84.923

0.030

0.098

0.000

1.000

(Exports/total sales of the industry) 84.923

0.096

0.094

0.001

0.401

R&D investmeni/total sales

84.923

0.009

0.020

0.000

0.740

(Total R&D investment of the
84.923
industry/total sales of the industry)

0.021

0.017

0.002

0.088

Number of non-production
workerslnumber of all workers

84.923

0.326

0.245

0.000

1.000

[Number of all non-production
workers in the industry/number of
all workers in the industry)

84.92:3

0.361

0.095

0.215

0.719

ln(number of workers)

84.923

5.221

0.985

3.912

11.254

-

Korea

Sample Sample Standard Minimum Maximun~
size
average deviation
value
value

TFP level

474.879

Grou.U1 rate of TFP level

474.879

Exports/~otalsales

474.879

(Exports/toial sales of the industry) 474.879
R&D investmenL/toLal sales

474,879

IToial R&D investment of the
474.879
industry/tolal sales of the industry]
Number of non-production
workers/number of all workers

474,879

(Number of all non-production
workers in the indusLry/number of
all workers in the industry)

474.879

lnlnumber of workers)

474.879

inventory method) as a determinant of the productivity l e v e l , or its
f i r s t - d i f f e r e n c e as a determinant of productivity growth. In p a r t i c c . l a r , the TFP growth rate can be expressed as a function of R&D
i n t e n s i t y . 1 5 Another major source of productivity growth included i n
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many empirical studies is the contribution of human capital.16 We
used the share of non-production workers in total workers a s a
proxy for the quality of human capital.
It is well known that the benefits from R&D activities of a firm
tend to spill over to other firms. To capture potential intra-industry
spillover effects or externalities of exporting, R&D, and human
capital, we included both firm-level and industry-level values of
export intensity, R&D intensity, and the non-production worker
share. To control for potential size effects, the logarithm of the
number of workers was included. To reduce the potential problem
of a simultaneity bias, one-year lagged values were used for all of
these variables.
Finally, industry dummies and year dummies were included in
the estimation equation in order to control for intrinsic differences
across industries and also for year-specific shocks due to macroeconomic business cycle effects. The manufacturing sector was
classified into 30 industries a s shown in Table 2 and Table 3.

C. Estimation Results
Table 7 and Table 8 report the estimation results for Japanese
manufacturing firms (1995-2001) and Korean manufacturing plants
(1991-8). In each table, Column (1)-Column (3) report the results of
annual TFP growth regressions with different specifications. Column
(1) includes R&D and human capital related variables. Column (2)
includes exporting and R&D related variables. Column (3) includes
all the variables on exporting, R&D, and human capital. Column (4)
reports the results of regressing the average TFP growth rate over
the sample period on the variables for the initial year.
First of all, all the explanatory variables show the expected sign
with significant coefficients in most cases. In addition, the estimated coefficients appear quite stable across columns in most
cases.17 The convergence term has negative coefficients across all

15see Griliches (1998) and references there for details.
16
See Lucas (1988). among others.
17
The industry-level export intensity showed a negative sign in Japan.
and the industry-level non-production workers' share showed negative but
insignificant coefficients in both countries. But, those negative signs
disappeared in the last columns for long-term average TFP growth for both
countries.

DETERMINANTS OF JAPANESE

TABLE7
FIRMS'TFP GROWII-I:1995-2001.ALL M A N U F A ~ R I FIRMS
NG

Dependent variable: ln(lTP)I- ln(lTP)L.~
I~CTFP)I-I

(1)

(2)

(3)

(4)

-0.2919***
(-15.40)

-0.2874***
(- 15.32)
0.0091**
(1.96)
-0.0208*
(-1.76)
0.2043***
(4.69)
0.4161'"'
(5.90)

-0.29 19*'*
(- 15.38)
0.0080*
(1.73)
-0.0206*
(- 1.75)
0.1732***
(4.02)
0.4207***
(5.95)
0.0179***
(9.99)
-0.0091
(-0.93)
0.0074***
(14.68)
-0.0359***
(-6.441

-0.0895***
(-10.49)
0.0082***
(3.10)
0.0250***
(8.90)
0.0572***
(4.09)
0.0598***
(3.50)
0.0049***
(4.45)
0.0043**

(Exports/total
(Total exports of the industry/total sales of the indu~tryl~.~

(R&D investrnent/total

sales)^.^

(Total R&D investment of the industry/total sales of the
industryIt.1
(Number of non-production workers/number of all
worker^)^^

(Number of all non-production workers in the
industrylnumber of all workers in the industly)t.l
ln(number of workers),.~
Intercept
Industry dummtes

0.1799***
(4.25)
0.3488***
(6.11)
0.0180***
(9.97)
-0.0090
(-0.92)
0.0075***
(14.53)
-0.0360***
(-6.41)

0.0074***
(14.641
-0.0337***
(10.06)
Yes

Yes

no

Year dummies
Number of observations

Yes
84,923

Yes
84,923

Yes
84,923

no
9.108

R-squared

0.1855

0.1836

0.1856

0.3422

c-..~,.,..
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c..I,-~
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5
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5
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E
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0
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2
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2

0.0026***
(11.26)
-0.022 I***
(-12.31)

Yes

Notes: 1) The values in parentheses are heteroskedasticity-robust t-statistics. 2) *P-0.10. **P=0.05.***P=0.01.
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TABLE8

DETERMINANTS
OF KOREANPIANTS'
TFP G R O ~199
: 1-8. ALL MANUFACTURING
PLANTS
Dependent variable: ln(TFP)t - lnWP)1.1

M'~')I-\

(1)

-0.5088***
(-269.36)

(Exports/pr~duction)~.
I
(Exports/production of the ind~stry)~.,
(R&D investrnent/production)l.
I
Rota1 R&D investment of the industry/total production of the
ind~stry)~.l
(Number of non-production workers/number of all worker^)^.,

0.0182*
(1.78)
0.82 la***
(10.97)
0.1231***
(41.67)

(Number of all non-production workers in the
industrylnumber of all workers in the industry),.l
ln(number of worker^)^.^
Intercept
Industry dummies

Yes

Year dummies

Yes

Number of observations

474,879

Notes: 1) The values in parentheses are heteroskedasticity-robust &-statistics.
2) *P-0.10, *'P-0.05. ***P-0.01.
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cases. suggesting that there was a convergence effect. The convergence effect appears to have been stronger in Korea than in Japan
Now let's look further into the results related to exporting which
is a t the center of our interests. First, the coefficient for Korean
plants' export intensity is significantly positive at around 3%
(0.0351 in Column (2) and 0.0298 in Column (3)). In terms of the
size of the point estimates, the contribution from exporting is even
bigger than that from R&D. Srcond, if we can interpret the
coefficients for the industry-levy1 ratios a s measures of the
industry-vvide spillover effects.18 Korean plants appear to be
enjoying :vubstantial positive externalities from exporting activities i n
the industry they belong to. Third, the coefficient for Japanese
firms' export intensity is also positive, but its size is less than 1'6
and only marginally significant. Fourth, unlike Korean plants.
Japanese firms do not seem to be enjoying intra-industry spillovers
of learning-by-exporting.
The regression results reported in Table 7 and Table 8 provide
some evidence of learning-by-doing effects in Korea and, to a lesscr
degree, in Japan. Both countries show positive and significar~t
coefficients for plant-level or firm-level export intensity, even after
all other factors such a s R&D, human capital, and size are
controlled for. In addition, the Korean case suggests that such
learning-by-exporting effects have substantial externalities. On the
other hand, such learning effects seem to be much smaller in
Japan.
One plausible explanation might be the difference in the distance
to the technology frontier. Table 9 shows the technology gap
between Korea and Japan. Korea still has much lower productivity
levels, especially in major exporting industries. In other word:;.
Korean exporters still have much room for learning-by-exporting in
the sense that their productivity levels are low relative to the
technology. frontier, while Japanese exporters now have little room
for learning-by-exporting. This conjecture is supported by the
regression results in Table 7 and Table 8 which show that own
R&D is much more important in Japan than in Korea.

18

For example, industry-level R&D intensity shows significantly positirre
and econoinically large coefficients in each and every specification for both
Japan and Korea. This result seems consistent with the common view that
R&D usuallly has strong spillover effects.
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TABLE
9

LABOR PRODUCTIVITY
LEVEL PER HOURWORKED
IN MANUFACTURING
SECTORS:
KOREA AND JAPAN(INDEX: USA- 1)
Industry

Korea

Japan

Japan/
Korea

Mechanical engineering
Leather and footwear
Scientific instruments
Rubber & plastics
Other instruments
Motor vehicles
Chemicals
Pulp, paper & paper products
Other electrical machinery and apparatus
Telecommunication equipments
Railroad equipments and transport
equipments
Electronic valves and tubes
Clothing
Printing & publishing
Basic metals
Radio and television receivers
Non-metallic mineral products
Office machinery
Furniture. miscellaneous manufacturing;
recycling
Fabricated metal products
Insulated wire
Mineral oil refining, coke & nuclear fuel
Wood & products of wood and cork
Food. drink & tobacco
Building and repairing of ships and boats
Textiles
Aircraft and spacecraft
Total All Industries

0.147
0.141
0.166
0.287
0.150
0.344
0.600
0.347
0.173
0.349
0.189

0.794
0.672
0.734
1.044
0.489
1.100
1.857
0.974
0.474
0.954
0.474

5.406
4.772
4.427
3.638
3.257
3.196
3.096
2.81 1
2.744
2.732
2.500

0.351
0.157
0.389
0.678
0.267
0.351
0.404
0.244

0.784
0.335
0.786
1.309
0.514
0.673
0.734
0.423

2.231
2.136
2.023
1.93 1
1.926
1.917
1.819
1.732

0.324
0.327
3.34 1
0.291
0.393
0.306
0.205
0.547
0.304

0.515
0.510
4.933
0.376
0.505
0.335
0.223
0.590
0.708

1.590
1.561
1.476
1.293
1.285
1.093
1.088
1.080
2.326

Source: Groningen Growth and Development Centre. 60-Industry Database.
October 2004, http:/ /www.ggdc.net.

Another important reason might be the difference in the role of
exporting a s a vehicle for internationalization. For Japanese firms,
horizontal and vertical FDI now seems to be more important than
exporting (Fukao and Yuan 2001a). Existing studies on FDI
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reviewed in the previous section suggest that such horizontal and
vertical F'DI has a more complex impact on other parts of the
economy or on other firms in the same industry.19

V. Concluding Remarks
This st.udy started from the observation that Korea showed a
much better overall growth performance during the 1990s than
Japan. A.pplying the same empirical method to the analysis of
micro-data for Japanese manufacturing finns for 1994-2001 and
Korean rnanufacturing plants for 1990-8, this paper examined
differentials in Japanese and Korean productivity growth. As a
common ,analytical framework for the comparative empirical analysis
in this paper, we focused on the role of competition in firm
dynamics and on the importance of internationalization a s a major
determinant of firm performance.
The madn findings of this paper can be summarized a s follows:
(1) The decomposition of aggregate TFP growth revealed that, in
many industries in Japan, firms with above-average productiM.-y
rather than those with below-average productivity were exiting. T11e
fact that most of the industries showing negative exit effects are
technology-intensive industries with fierce global competiticn
suggests that such "negative metabolism" might be somehow closely
related ,with internationalizatior~ and restructuring in those
industries.
(2) Indeed, both in Japan and Korea, industry-level export
intensity in the initial year showed a significant and positive
correlation with industry-level productivity growth over the subsequent period. Especially, it is observed that, both in Japan and
Korea, the positive contribution of exporting to aggregate produ'ztivity growth in the following period appeared to be channeled
mainly through the within effect and the net entry effect.
19

In our continuing research, we also ran regressions for Japanese firms
that included extra explanatory variables representing horizontal FDI arid
vertical FDI. Adding those variables makes both individual export-intensity
and industry export-intensity insignificant. Our preliminary results also
suggest that both horizontal FDI and vertical FDI have positive and
significant own effects while horizontal FDI appears to have negatite
externalities.
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(3) The results of the regression analysis showed that both own
exporting and industry-level exporting make a significant and
positive contribution to plant-level productivity growth in Korea's
case. In Japan's case, however, the contribution of firms' own
exporting to productivity growth was positive but its s u e was rather
small. Evidence of industry-wide spillovers (or positive externalities)
of learning-by-exporting was found only in Korea. The regression
analysis also revealed that both own R&D and industry R&D made
a strong contribution to firms' productivity growth. In Korea's case,
the own R&D effect was rather small while industry-wide spillovers
of R&D appear to have been quite large.
All in all, the fact that Korea showed much better growth
performance than Japan in the 1990s seems to be mainly due to
the following two factors. First. Korean exporters still have much
room for learning-by-exporting in the sense that their productivity
levels are low relative to the technology frontier, while Japanese
exporters now have little room for learning-by-exporting. Second,
horizontal FDI and vertical FDI are now more important than
exporting in explaining the internationalization and performance of
Japanese firms, and such horizontal and vertical expansion has
more complex impacts on other parts of the economy or on other
firms in the same industry than exporting does.
Internationalization of firm activities through exporting and FDI
makes it possible for successful firms to enhance their performance
and to grow further. At the same time, however, internationalization
also implies that unsuccessful firms are likely to suffer a s a result
of fierce global competition. Therefore, aggregate productivity effects
of firms' internationalization crucially depend on how efficiently
resources are reallocated from declining firms to growing firms.
within an industry or across industries. Our findings in this paper
comparing Korean and Japanese micro-data suggest that both
challenges and opportunities from internationalization increase a s
internationalization advances from the earlier stage of exporting to
the higher stage of horizontal and vertical FDI. Given that systemic
and institutional adjustments to internationalization require substantial time and effort, it would be fruitful to extend the data
sample period and the scope of the study. For example, in the case
of Korea, FDI has increased rapidly along with various regulatory
reforms after the Asian financial crisis, but our data do not cover
the after-crisis period. Our study could be improved by extending
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the sample period, by improving the comparability of the data, anti
by extendnng the scope of analysis beyond Japan and Korea. These
issues are left for future research.

Appendix: Variables Used in the TFP Calculation and Data
Sources
Variables on Japanese Firms
We used each firm's total sales and cost of intermediate inputs
a s nominal gross output and nominal intermediate input data. We
derived the deflator for each inclustry's gross output and intermediate input from the Bank of Japan's Wholesale Price Statistics
and Corpclrate Goods Price Statistics.
For capital stock, the only data available are the nominal book
values of tangible fixed assets in the Basic Survey of Japanese
Business Structure and Activities. Using these data, we calculated
the net capital stock of firm f in industry j in constant 1995 prices
a s follows:

where BGJ represents the book value of firm f's tangible fixed
capital in year t , INKJt stands for the net capital stock of industry j
in constant 1995 prices, and I H y t denotes the book value of
industry j's capital. INKJ[ is calculated a s follows. First, a s a
benchmark, we took the data on the book value of tangible fixed
assets for the year 1976 from the Census of Manufactures 1976
published by METI. We then converted the 1976 book value into
the real value in constant 1995 prices using the net fixed assets
deflator provided in the Annuul Report on National Accounts
published by the Cabinet Office, Ciovernment of Japan. Second, the
net capital stock of industry j, INKt, for succeeding years was
calculated using the perpetual jnventory method. We used the
capital formation deflator in the Annual Report on National Accounts
and Masuda's (2000) estimate of the depreciation rate of 0.0792 fclr
the calculation.
In order to obtain capital input, we multiplied the net capital
stock by the capital utilization ratio of each industry provided in
the JIP database.20
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As labor input, we used each firm's total number of workers
multiplied by the sectoral working-hours from the Ministry of
Health. Labor and Welfare's Monthly Labor Survey. We were not
able to take account of differences in labor quality among firms,
though it seems fair to assume that high-TFP firms probably tend
to employ more educated workers. Our estimates of the TFP level
may be biased upwards for high-TFP firms as a result of this
neglect of the quality of labor.
Finally, we derived the cost shares of the factors of production.
For labor costs, we used the wage data provided in the Basic
Survey of Japanese Business Structure and Activities. Intermediate
input cost is defined as total production cost plus cost of sales and
general management minus wages minus depreciation. Capital cost
was calculated by multiplying the real net capital stock with the
user cost of capital. The latter was estimated as follows:

where q, r, 6 , r , and z are the prices of investment goods, interest
rates, depreciation rates, corporate tax rates, and the present
values of depreciation deduction on a unit of nominal investment,
respectively. Data on investment goods prices, interest rates, and
corporate tax rates were taken from the Annual Report on National
Accounts and the Ministry of Finance Statistics Monthly. The
depreciation rate for each industry is estimated using the book
value of tangible fixed assets a t the beginning of year t and the
depreciation expense during year t in the Census of Manufactures
published by METI.

2?he JIP Database was compiled a s part of a n ESRI (Economic and
Social Research Institute, Cabinet Office, Government of Japan) research
project. The detailed result of this project is reported in Fukao, Miyagawa,
Kawai, and Inui (2004). The database contains annual information on 84
sectors, including 49 non-manufacturing sectors, from 1970 to 1998. These
sectors cover the whole Japanese economy. The database includes detailed
information on factor inputs, annual nominal and real input-output tables,
and some additional statistics, such as R&D stock, capacity utilization rate,
Japan's international trade statistics by trade partner, inward and outward
FDI, etc., a t the detailed sectoral level. An Excel file version (in Japanese) of
the JIP Database is available on ESRI's web site.
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Variables; on Korean Plantszl
As a measure of output, we used the data on gross output
(production) of each plant in the Annual Report on Mining artd
Manufacturing Survey (Survey henceforth) deflated by the producer
price index a t a disaggregated level. As a measure of capital stock.
we used the average of the book value capital stock at the
beginning and the end of the year provided in the Survey deflated
by the capital goods deflator. As :I. measure of labor input, we used
the number of workers, which includes paid employees (productic~n
and non.-production workers), working proprietors and unpaid
family workers. In this study we took account of the quality
differential between production workers and all the other types of
workers. The labor quality index for the latter was calculated a s
the ratio of the average wage of non-production workers to that of
production workers at each plant, averaged again over all plants in
a year. As a measure of intermediate input, we used the items
"major production costs" plus "other production costs" in the
Survey. Fulajor production costs cover costs arising from materials
and parts, fuel, electricity, water, manufactured goods outsourc~:d
and maintenance. Other production costs cover outsourced services,
such a s advertising, transportation, communication and insurance.
The estimated intermediate input was deflated by the intermediate
input price index. We assumed constant returns to scale so that
the sum of factor elasticities equals to one. The labor and
intermediate input elasticities for each plant are measured a s
average cost shares within the same plant-size class in the
five-digit industry in a given year. Thus, the factor elasticity of
plants is allowed to vary across industries and size classes and
over time. Here, plants are grouped into three size classes
according; to the number of employees: 5-50, 51-300, and over 300.

(Received 2 1 December 2004; Revised 16 J a n u a y 2005)
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