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1 Introduction

In Indonesia, the government has made various attempts to stimulate
growth of its automobile industry through various protective measures. How-
ever, development of the industry is characterized as being a classic case of
an infant industry that has failed to grow because Indonesia is inefficient in
the production of vehicles, with the exception of some commercial vehicles
(Aswicahyono et al., 2000). The industry is currently receiving a great deal of
attention in terms of the recent trend of trade liberalization and its effect on
development of the industry as well as on how the industry can be integrated
into the regional production system of East Asia. As a member of the ASEAN
Free Trade Area (AFTA), Indonesia is bound by the AFTA commitment to
reduce tariffs on imports that have at least a 40-percent ASEAN content to
0-5 percent by 2002 under the Common Effective Preferential Tariff (CEPT)
scheme. The preferential tariff would partially fill in the cost gaps between
domestic production and imports. In addition, it would affect the trend of
foreign direct investment (FDI) which has played an important role in the de-
velopment of the automotive industry within the ASEAN region. For example,
a reduction in tariffs within the region gives potential foreign investors that
would not have invested due to the small scale of the market in one country
an opportunity to exploit scale economies by exporting from one country to
other countries in the region. Therefore, FDI may concentrate in one country
that has relatively favorable economic conditions for foreign investors, in or-
der to benefit from not only scale economies but also from an agglomeration
economy. In this respect, Indonesia has lagged in the development of support-
ing industry and infrastructure from other countries in the region, such as
Thailand.

This paper examines trends in Indonesia’s automotive industry and fo-
cuses on changes in exports, imports and plant efficiency as a result of the
changing environment surrounding the industry. Section 2 summarizes the
characteristics of the Indonesian automotive industry and the government’s
industrial policies, and describes recent trends in Japanese-affiliated compa-
nies. Section 3 investigates the trends in exports and imports, and Section 4
examines the effects of foreign trade on productivity and efficiency over the
period 19902000 by estimating a latent class stochastic frontier model using

a plant-level panel dataset. Finally, Section 5 offers some concluding remarks.



2 The development of Indonesia’s automotive industry

2.1 Characteristics of Indonesia’s automotive industry

The increase in the number of studies on the Indonesian automotive in-
dustry is evidence of the rising interest in this industry. In these papers, several
important factors that have hampered growth of the industry were identified
(Aswicahyono et al., 2000; Imai, 1999; Ito, 2002; Okamoto and Sjoholm, 2000;
Radhi, 2002).

An important factor is the small scale of the market. Although Indonesia
is the fourth most populous country in the world, the proportion of households
that are in the high-income bracket (i.e., those households that can purchase a
car) remains very limited. Furthermore, neighboring countries have protected
their own automotive industries, and as a result, the Indonesian automotive
industry has had no choice but to rely heavily upon its own domestic market.
This meant that the Indonesian auto manufacturers could not exploit scale
economies, and under such circumstances, it is difficult to decrease the cost of
production, resulting in inefficient operation.

In addition, pronounced product differentiation is an important charac-
teristic of the automotive industry. It has been argued that the Indonesian
automotive markets are segmented by a relatively large number of brands
compared to total demand for vehicles. This feature also forced auto mak-
ers, including parts makers, to operate inefficiently due to the lack of scale
economies. Evidence of this can be found in the study by Ito (2002) where
production functions were estimated using a plant-level dataset for the 1990s.
The results of the study suggest that the scale effect is an important determi-
nant of productivity levels in the automotive industry.

A second important characteristic of Indonesia’s automotive industry is
its heavy reliance on production for the domestic market, and in particular,
its production bias towards commercial vehicles. Commercial vehicles that are
better-suited to Indonesian market conditions (that is, given the poor roads
and the flexible carrying capacity of the vehicles) accounted for more than 80
percent of total annual car production (Aswicahyono et al., 2000). ' However,

as pointed out in Imai (1999), this heavy reliance on commercial vehicles is

1 According to the chairman of GAIKINDO, this figure exaggerates the dependence
of the Indonesian automotive industry on commercial vehicles because some types
of vehicles that should be classified as passenger vehicles are classified as commercial
vehicles.



Table 1
Local procurement ratios for the Indonesian automotive industry by category

Year 1994 1995 1998

Commercial car

Category I (up to 5 tons) 12.20-51.00 5.39-48.14 40-50
Category II (5-10 tons) 21.60-37.50 23.40-33.67 30-40
Category III (10-24 tons) 24.87-36.30 29.27-35.06
Category IV (Cat. I-4x4) 1.00-31.90 2.20-30.79

Passenger car 5.00-42.90 5.02-42.24

Sources) Japan International Cooperation Agency (1997) for 1994, 1995 and Surjadipradja (2003)
for 1998.

not a problem in and of itself; rather, the problem is that it is difficult to
export these cars and the parts for these vehicles since they are designed for
specific market conditions.

A third factor is the dominance of foreign manufacturers and the slow
progress of localization. As in many developing countries, the automotive in-
dustry is dominated by foreign multinational corporations (MNCs). In par-
ticular, Japanese MNCs are a significant factor in the automotive industry,
including the parts and components industry, accounting for more than 90
percent of annual car production in 1996-2000. However, the slow progress
of localization by Japanese firms has often been blamed as a factor behind
the slow development of the automotive industry in Indonesia. According to
a survey by the Japan Auto Parts Industries Association (JAPIA), the local
procurement ratio in Japanese automotive parts and components manufac-
turers in the ASEAN region was 56.4 percent in 1997 (Imai, 1999), while
the average localization point for the production of commercial vehicles in
Indonesia was about 40-50 percent in 1998 (Table 1). This indicates that lo-
calization of car production in Indonesia is far behind that of other ASEAN
countries, and this in turn implies a high dependence on imported materials,
parts and components; hence the production cost of vehicles is relatively high
in Indonesia.

A fourth characteristic is the lack of competition due to government in-
tervention. As mentioned above, the government supported the automotive
industry through various protective measures. However, these highly protec-
tive measures resulted in a lack of competition and made it possible for firms to

survive even if they could not improve their efficiency. Okamoto and Sjoholm



(2000) examined the performance of the automotive industry in 1990-95, and
the results suggest that the industry failed to achieve positive productivity
growth (in fact, it even registered negative growth), and that the industry’s
performance was poor despite the government’s support. Ito (2002) also esti-
mated various measures of competition and productivity. She concludes that
there was little competition in the Indonesian automotive industry and that
the important determinants of productivity growth are the scale of production

and capital utilization, not technological change.
2.2 Industrial policy and localization of production

The government played an important role in the development of the
Indonesian automotive industry. In the period after independence, economic
policy was characterized by a strong sense of nationalism (Pangestu, 1996,
p. 152). In the 1950s, the government implemented the Banteng program to
support participation of pribumi (indigenous people) in business. In 1957, as
a part of the program, the government tried to restrict the importation of
completely built-up (CBU) vehicles by charging higher tariffs as compared to
the tariffs for semi-knockdown and completely knockdown kits. This policy was
aimed at encouraging pribumi businesses to establish assembly plants locally,
and in fact, several local firms did set up assembly plants in cooperation with
foreign firms from Europe, the former Soviet Union, and Australia (Radhi,
2002). However, the number of vehicles that were assembled locally did not
increase, while imports of CBU vehicles increased during the period. After
1969, the government issued several decrees that reflected a plan to establish
full capacity for assembly of cars locally by 1984.

Aswicahyono et al. (2000) attributes the current fragmented and un-
economic structure of the automotive industry to these plans and policies.
Subsequent policy measures included an issuance of a decree that prohibited
the importation of CBU vehicles (in 1974). Furthermore, the “deletion pro-
gram” was introduced in 1976 to develop the parts and components sectors.
This program specified that certain components had to be produced locally,
and commercial vehicles were required to be assembled with local components.
Under this program, if local assemblers could not change their procurement
process by the target date so that the targeted components were locally pro-
cured, they were penalized by a 100-percent import duty on imported compo-
nents. The group of components that were initially targeted in this program

included replacement parts such as paint, tires and batteries that had to be



locally procured by 1977; the list of parts was further extended to functional
components that used more sophisticated technology for production such as
transmissions, brake systems and engines. Although several functional com-
ponents companies were established in the 1980s (Sato, 1996), these targets
were generally not met, partly because they were too ambitious (Aswicahyono
et al., 2000) and partly because the cost to locally procure functional com-
ponents was not low enough compared to the import cost even if an import
duty penalty was imposed (Japan International Cooperation Agency, 1997). In
June 1993, the government replaced the mandatory deletion program with the
“incentive program.” Under this new program, a local content point system
was adopted and assemblers were allowed to choose which components would
be locally procured or manufactured in-house. According to the level of local
contents point, the import duty on remaining components varied between 0
and 65 percent. This program was abolished in 1999.

The government tried to encourage supporting industries by restricting
imports, and by promoting foreign direct investment and technology transfer
from foreign firms. However, as indicated in Table 1, the local procurement
ratio was still low at 40-50 percent for commercial vehicles in 1998, suggest-
ing that there was no significant progress in the localization of production in
Indonesia. Japan International Cooperation Agency (1997) investigated local
content points for each component and part in 1995. According to the results,
most subcomponents that were produced with higher local content points
were subcomponents such as cylinder blocks and heads that are thought to
be mainly manufactured in-house by assemblers and subcomponents such as
radiators and sparkplugs that were already produced by Japanese-affiliates
in the 1980s. Nomura (1997) investigated the procurement of parts and raw
materials for some Japanese-affiliated assemblers in 1995. He characterized
the procurement process as (i) manufacturing in-house or imports of main
components, (ii) outsourcing of other main components to foreign-owned sup-
pliers, and (iii) outsourcing of other universal components to local suppliers.
According to the survey results, most foreign-owned suppliers of investigated
assemblers were Japanese-affiliated makers that began production locally in
the 1970s, and most of the local suppliers were provided technical assistance by
Japanese companies. These facts imply that Japanese companies contributed
to development of the industry through direct investment and technical assis-
tance, but technology transfer was limited to production technology for certain

parts and components.



Figure 1 The number of plants in Indonesia’s automotive industry
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Sources) Author’s estimation from the raw datasets underlying Statistics Indonesia (various
years a), and Toyo Keizai (various years) and Fourin (2000).

Note) “Original Total” is the number of plants classified into automotive industry in the
raw datasets underlying Statistics Indonesia (various years a).

2.3  Foreign affiliates in the automotive industry

As mentioned above, Indonesia’s automotive industry has been domi-
nated by foreign-affiliated companies, especially Japanese. Commercial pro-
duction of vehicles by Japanese-affiliates in Indonesia started in the early
1970s after the importation of CBU vehicles was banned. Several Japanese
auto-parts and components makers, that were mainly producing replacement
parts such as batteries and sparkplugs, also began production in Indonesia in
the 1970s. Figure 1 shows the estimated number of plants that were involved

in the manufacture of vehicles and parts. 2 As can be seen in the figure, the

2 The number of plants was estimated using information from datasets underlying
Statistics Indonesia (various years a), and Toyo Keizai (various years) and Fourin
(2000). Plants include (i) plants reported in the raw datasets for 1975-2000 un-
derlying industrial surveys (Statistics Indonesia, various years a) and classified into
vehicles (38431 or 34100 at Indonesian Standard Industrial Classification, ISIC, re-
vision 2 or 3, respectively) or parts sector (38433 or 34300); and (ii) other plants, as
reported in Toyo Keizai(various years) and Fourin (2000) that were involved in the
production of vehicles or parts. This group of plants includes manufacture of tires,
wire harnesses, car batteries and other parts which are not classified into vehicles
and parts sectors at the ISIC level.



number of foreign-owned plants remained at 20-30 plants through the mid-
1980s, while the number of total plants (mainly local plants) was gradually
increasing. In the late 1980s, when Japanese foreign direct investment to Asian
countries was increasing, the number of Japanese affiliates also increased in
Indonesia and the pace accelerated after 1995. Reflecting this trend, the share
of foreign-owned plants increased after 1995 and has reached 30 percent in
recent years. In 2000, there were more than 350 plants in Indonesia’s automo-
tive industry, and one-third of these plants were foreign-owned, primarily by
Japanese affiliates.

Although the number of Japanese affiliates continued to increase up to
2000, the pace has slowed since 1998. This partly reflects the sluggish In-
donesian economy and the slowdown in demand for vehicles due to the Asian
economic crisis. The Indonesian economy, which was hit hard by the 1997
crisis, registered economic growth of -13 percent in 1998 with the automotive
industry being one of the most damaged industries. New vehicle sales dropped
from 386,691 units in 1997 to 58,303 units in 1998. Furthermore, during the
crisis, the value of the rupiah declined against the U.S. dollar from Rp. 2,342
per U.S. dollar in 1996 to Rp. 10,014 in 1998. This depreciation of the rupiah
also hurt the profitability of the automotive industry because most interme-
diate goods were imported.

However, sale of vehicles recovered to 300,000 units in 2000 and con-
tinued to increase to 354,333 units in 2003. While the current level remains
lower than the peak of 386,691 in 1997, growth in sales has been faster than
projected by GAIKINDO in mid-2003 (at 340,000 units). According to the
chairman of GAIKINDO, Ir. Bambang Trisulo, total fixed investment in the
automotive industry amounts to the level at which about 750,000 vehicles can
be produced, and at the moment, the industry can produce about 400,000
units when plants operate at full capacity. This implies that the utilization
rate for the automotive industry was about 90 percent in 2003. Furthermore,

the sale of vehicles in Indonesia is projected to reach 500,000 in 2008, or in

One of the problems in the usage of raw datasets from industrial surveys involves
coverage; this is especially true for datasets from earlier years. Therefore, the start-
ing year of operation for each Japanese affiliate was confirmed using information
from Toyo Keizai (various years) and Fourin (2000). Unfortunately, there is no com-
prehensive source for the starting year of each locally owned plant; thus the number
of locally owned plants may be underestimated, particularly in earlier years. See
Section 4.2 for more detail about the raw datasets for Indonesia’s industrial sur-
veys.



2007 in the case of optimistic projections. These trends suggest that the perfor-
mance of the automotive industry has been better than most other industries
in Indonesia in recent years.

Another indicator of the relatively good performance of the automotive
industry is seen in exports. As noted in the next section, exports of vehicles
and parts increased during and after the economic crisis. In conjunction with
the depreciation of the rupiah, this increase partly reflects the fact that sev-
eral Japanese parent companies cooperated in handling the serious drop in de-
mand due to the economic crisis. For example, a Japanese assembler increased
exports of engines to its parent company in Japan (Yamashita, 2000). In ad-
dition, JAPIA promised the Indonesian government that Japanese-affiliated
members of GIAMM would increase exports (Fourin, 2000). As a result, to-
tal exports by GIAMM members increased from US$334 million in 1999 to
US$613 million in 2000. These data not only indicate that foreign-affiliated
companies supported the automotive industry after the economic crisis, but
it also suggests the importance of the international production network.

In more recent years, several Japanese companies have been considering
Indonesia as one of the important bases for its international production net-
work. In the process of global restructuring of the automotive industry and
the progress of the AICO and CEPT schemes, Japanese assemblers have been
planning regional strategies in the ASEAN region. Under the liberalizing trade
regime, assemblers and parts makers could concentrate their production bases
in one country (for example, Thailand) and export to other countries. However,
some major Japanese assemblers and parts makers have chosen to utilize exist-
ing facilities in each country, perhaps in order to minimize new investment. For
example, Toyota Motor Corporation announced a plan to establish a global
vehicle-and-parts supply network, referred to as the “IMV (innovative inter-
national multipurpose vehicle) project.” In the plan, affiliates in Indonesia are
to produce 70,000 units of multipurpose vehicles annually (mainly minivans,
while 200,000 units are to be produced in Thailand, mainly pickup trucks),
and production of gasoline engines is expected to rise to 180,000 units, 130,000
of which is designed for export within and beyond the region (Toyota Motors
Corporation, 2003).% Furthermore, Toyota and Daihatsu Motor Corporation
announced that it will produce and sell a new small car in Indonesia, that
was developed jointly and is called “U-IMV (Under IMV; Daihatsu ZENIA

3 The plan also proposes 240,000 diesel engines to be produced in Thailand, 130,000
of which will be designed for export.



Figure 2 Shares of foreign-onwed plants with high foreign ownership share
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Sources) Author’s estimation from raw data underlying Statistics Indonesia (various years a),
and Toyo Keizai (various years) and Fourin (2000).

and Toyota Avanza).” These cars will be priced under Rp. 100 million (about
US$12,000). The Japanese companies and their local partner, P.T. Astra In-
ternational, expect to sell 2,400 units of Avanza and 1,200 units of Xenia each
month starting in January 2004 (Laksamana.net, 2003). In addition to these
two assemblers, other Japanese assemblers, including Honda Motor Corpo-
ration and Hino Motors, have established new plants in Indonesia in recent
years.

An important change related to the trend in foreign-affiliated companies
is the increase in the share of foreign ownership. This is important for for-
eign companies because it sometimes takes a long time to negotiate with local
partners on crucial matters. If a foreign company has a relatively high owner-
ship share, it becomes easier to formulate and execute medium- and long-run
regional strategies to utilize international production networks. Deregulation
of foreign direct investment since the mid-1990s is also a factor behind the
increase in the share of foreign ownership. Indonesia’s investment law was
introduced in 1967, and thereafter various decrees regulated foreign direct
investment. However, since 1986 there has been gradual liberalization on all
aspects in the area of foreign investment policy (Pangestu, 1996). In particular,
regulations on investment issued in 1994 brought about drastic liberalization
of foreign direct investment. For example, after the issue of the regulations,
foreign companies were allowed to establish a company in Indonesia with a 100-
percent foreign ownership share. In addition, the rule that foreign companies

had to transfer foreign shareholdings of their affiliates so that Indonesian eq-
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Figure 3 Exports and imports of vehicles and parts
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uity would be increased to a majority shareholding of 51 percent was dropped
after 1994. The deterioration of the financial condition of local partners af-
ter the economic crisis contributed to this trend of rising foreign ownership,
and several Japanese companies acquired a majority share of equity in their
affiliates. The Japanese assemblers that increased ownership share in affili-
ates or plan to increase their shares include: Honda (49-51 percent in 2002),
Nissan (35-75 percent in September 2001), Daihatsu (40-61.75 percent, an-
nounced in August 2002), Suzuki (49-90 percent, announced in November
2002), Hino (60.15-90 percent of its manufacturing firm, announced in Jan-
uary 2003) and Toyota (49-95 percent of its manufacturing firm, announced
in February 2003.% Similarly with assemblers, the number of majority-foreign
parts makers has increased. Figure 2 shows the share of foreign-owned plants
that had foreign ownership shares of 51 percent or more and 75 percent or
more during 1990-2000. Both shares increased in the mid-1990s, and in par-
ticular, the ratio of plants with more than a 75-percent foreign ownership share
increased in 1997-99.
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Figure 4 Growth and share of vehicles and parts exports
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3 Exports and Imports

In the last decade, trade regimes have been liberalized in the ASEAN
region. For example, the AICO scheme, which started in 1996, allowed par-
ticipating companies to enjoy preferential tariffs in the range of 0-5 percent
for trade of goods within the ASEAN countries. The ASEAN countries have
also made progress in lowering intraregional tariffs through the AFTA-CEPT
scheme. These developments have affected the decision making of automotive
manufactures. As mentioned in the previous section, several Japanese-affiliated
companies in the region have been restructuring their production systems and
networks in the automotive industry. Most of the companies participating
in the AICO scheme were Japanese affiliates in the automotive industry, and
some are also enjoying preferential tariffs under the AFTA-CEPT scheme. Un-
der the liberalized trade regime, the structure of trade of vehicles and parts
within the ASEAN region has been changing. This section examines the trends
in trade with a focus on Indonesia’s automotive industry.

Figure 3 shows the trend in Indonesia’s total exports and imports of
vehicles and parts.® Imports of parts fluctuated widely along with the trend

in vehicle production. When vehicle production increased to more than 300,000
4 These data were taken from press releases from the home pages of these compa-

nies.
% See the appendix table for the definition of vehicles and parts used in this paper.
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Figure 5 Export structure of vehicles and parts
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units in the mid-1990s, imports of parts also increased significantly. However,
as a result of the economic crisis, vehicle production decreased drastically in
1998. At the same time, imports of parts decreased by 61 percent. Although the
decline can be partly explained by the depreciation of the rupiah, these facts
indicate that vehicle production was heavily dependent on imported parts and
components. On the other hand, exports of parts continued to increase during
the period, reaching US$1.1 billion in 2003. Total exports of vehicles and parts
grew at a very high rate in the late 1990s (Figure 4) registering growth of 25
percent in 1999 and 23 percent in 2000. The growth rate was more remarkable
when we compare it to the growth rate of total manufactured exports. While
total manufactured exports registered very low or negative growth after the
economic crisis (except in 2000), total exports of vehicles and parts continued
to grow at a relatively high rate. Although the share of vehicles and parts
in total manufacturing exports is low, the share increased from less than 1
percent in the first half of the 1990s to 3.4 percent in 2003, reflecting the
relatively high growth of this sector.

The structure of Indonesia’s exports of vehicles and parts has also changed
drastically in the last decade (Figure 5). In 1993, major export commodities
included radio receivers (HS852729), electric accumulators (HS850710) and
pneumatic tires (HS401110). While the share of radio receivers and electric
accumulators decreased drastically, the share of pneumatic tires has increased
in the last decade, accounting for one-fourth of total exports of vehicles and
parts in 2003. The second-largest category was Other parts (HS870899) which

13



Figure 6 Import structure of vehicles and parts
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saw its share increase from about 1 percent in 1993 to 18 percent in 2003.
The third-largest category is spark ignition engines (HS840734). As of 1993,
Indonesia’s automotive industry had already exported this engine, and as a
share of total exports of vehicles and parts, exports of spark ignition engines
increased from 4.6 percent in 1993 to 7.6 percent in 2003. It is very likely
that this increase in exports of these types of engines, as well as radiators
(HS870891), reflects the strategies of Japanese-affiliated companies (as ex-
plained in the previous section).

The change in import structure was not as large as that of exports (Figure
5). However, there are two important changes that are worthy of mention: (i)
the increasing share of Other parts and (ii) the increasing share of parts for
spark ignition engines (HS840991). Most of these parts had been imported
from outside of the ASEAN region (more than 99.5 percent), an in particular
were largely from Japan (more than 80 percent) in 1993 (Figure 7). However,
imports from the ASEAN countries have increased in recent years and in
2003, they accounted for more than 10 percent in both categories. Figure 7
also suggests that Indonesia increased not only imports but also exports of
Other parts in its trade with other ASEAN countries, and that Indonesia
increased its imports of engine parts from the region and relatively increased
the exports of engines to Asian countries other than ASEAN and Japan.

Figure 8 and figure 9 compare the level of trade (in terms of value) and the

partners in the automotive industry among the ASEAN4 countries, namely,

14



Figure 7 Trading partners of engine, its parts, and others
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Indonesia, Thailand, Malaysia and the Philippines in 1996 and 2002. The
Philippines was the largest exporter of parts among the ASEAN4 countries in
1996, followed by Thailand. A striking characteristic of these countries is the
relatively high share of exports to the Americas and Europe. However, as a
result of the sharp increase in the value of exports over the 1996-2000 period,
except for Malaysia, the direction of trade has gradually changed. A common
trend for all four countries is the increase in the share of exports to other
ASEAN countries, especially to the other ASEAN3 countries. In particular,
the share of Indonesia’s total exports of parts to Thailand, Malaysia and the
Philippines increased from 8 percent in 1996 to 22 percent in 2002. Another
important trend is the increasing share of exports to Japan for Indonesia
and Thailand, while the corresponding share for Malaysia and the Philippines
did not increase. On the import side, the value of imports was higher for
Thailand and Indonesia in 1996 than for other countries. However, imports
for the two countries decreased significantly over the 1996-2002 period. In
particular, for these countries, the share of imports from Japan declined. On
the other hand, the share of imports from other ASEAN3 countries was very
low for all four countries in 1996 but increased, especially for Malaysia. The
share for Indonesia increased from 3 percent in 1996 to 14 percent in 2002.
These facts suggest that since the end of the 1990s, the ASEAN4 countries
have increased both exports and imports within the region and that some of

these countries have also increased exports to Japan while decreasing their
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Figure 8 Comparison of export direction for ASEAN4 countries
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Figure 9 Comparison of import direction for ASEAN4 countries
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imports from Japan.

The trends discussed above indicate the progress of complementary pro-
duction systems and networks in the region. The remainder of this section
measures and examines the revealed comparative advantage index (RCA) for
Indonesia as compared to other countries. In order to focus on the automo-
tive industry in the ASEAN region, the regional RCA (RRCA) is defined as
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follows:

Exports of category i to ASEAN
Total exports of vehicles and parts to ASEAN

World exports of category i to ASEAN - (1)
Total world exports of vehicles and parts to ASEAN

RRCA; =

It should be noted that the RRCA is different from the usual RCA in two re-
spects. First, the market is limited to the ASEAN region instead of the world
market. Second, commodities are limited to vehicles and parts. Therefore,
when the RRCA is greater than 1, the results should be interpreted to mean
that Indonesia is a relatively heavy exporter of commodity ¢ compared to other
exporters in the region and compared to other vehicles or parts exported from
Indonesia. Table 2 shows the RRCA for some commodities. Commodities 1—
15 are the top 15 commodities exported from the ASEAN4 countries in 2002,
and commodities 21-30 are the other commodities for which the RRCA for
Indonesia is relatively high. The largest category of exports from the ASEAN4
countries was Other parts in 2002, amounting to US$372 million. The RRCA
of this category for Indonesia was less than 1 in 1996, but it exceeded 1 in
2002 and 2003. In addition, Indonesia’s exports accounted for 30 and 44 per-
cent of the sum of exports of this category from the ASEAN4 countries in
2002 and 2003, respectively. These data suggest that in these categories, In-
donesia became a relatively heavy exporter to the ASEAN region. Another
important change is the increase in the RRCA for parts for diesel engines
(HS840999) and spark ignition engines (HS840734). Indonesia accounted for
a relatively large share in the total sum of ASEAN4’s exports in these cate-
gories. These changes suggest that Indonesia is one of the important players
in the regional production system under the liberalized trade regime. More-
over, Indonesia is a relatively heavy exporter of pneumatic tires (HS401110),
wiring sets (HS854439) and electric accumulators (HS850710). In addition,
the RRCA for air condensers (HS841520) was relatively high in 2003.

Table 3 shows the RRCA in world markets other than the ASEAN region.
The largest category of exports from the ASEAN4 countries is diesel-powered
trucks (HS870421) that are mainly exported from Thailand, followed by wiring
sets (HS854430) and other parts (HS870899). While Indonesia has revealed
comparative disadvantages in export of diesel-powered trucks and other parts,
the RRCA of wiring sets for Indonesia is greater than 1 indicating that Indone-
sia is a relatively heavy exporter in this category. Indonesia also has revealed
comparative advantages in export of pneumatic tires, wheels (HS870332), elec-

tric accumulators, radiators and inner tubes (HS401310). Most of the products
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for which Indonesia has a revealed comparative advantage in world markets are
resource-intensive or labor-intensive products. With regard to parts for diesel
engines and spark ignition engines, which are relatively capital-intensive, In-
donesia has shown revealed comparative advantages in the ASEAN markets
in recent years. However, the RRCAs are not shown in the table because the
sum of exports from the ASEAN4 countries is relatively small. Nevertheless,
Indonesia’s RRCA for spark ignition engines increased from 1.82 in 1996 to
2.28 and 2.67 in 2002 and 2003, respectively. The RRCA of parts for diesel

engines also increased from 0.30 to 0.62 and 1.27 over the same period.

4 An econometric analysis on plants’ efficiency

4.1  Econometric method

This section examines the productivity and efficiency of plants in the
automotive industry. As mentioned in the previous section, Indonesia’s total
exports of parts have increased in recent years. This increase in exports would
affect plant productivity or efficiency not only because of the increase in de-
mand, but also because firms would be forced to upgrade technology in order
to improve the quality of products and to produce at cheaper cost. In addi-
tion, an increase in the share of imports from the ASEAN region would also
affect plant productivity and efficiency through import of cheaper intermedi-
ate goods or increased competitive pressure. However, these effects on each
plant are different depending on the transactional relationship. For example,
the increase in a firm’s exports would also affect the productivity or efficiency
of its suppliers, as well as itself. However, other suppliers without transactional
relationships with exporters could not benefit through this channel. Account-
ing for these effects, this section estimates production functions and measures
the technical efficiency of plants using an econometric method.

Technical inefficiency is in general defined as the distance from a produc-
tion frontier,% and there are several methodologies to measure the technical
(in)efficiency of plants (or firms). Of these methodologies, this study applies a
latent class stochastic frontier model to a plant-level panel dataset for the In-
donesian auto parts industry during 1990-2000.7 One of the main advantages

of using this model is that the latent class model does not assume the same

6 See, for example, Coelli et al. (1998).
T See, for example, William H. Greene (2002); Econometric Software, Inc. (2002);
Hagenaars and McCutcheon (2002).
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production function for all sample individuals.® This advantage is important
because there exists various types of plant heterogeneity in the automotive
industry, and thus the assumption of a common production function is too
restrictive. The latent class model latently sorts sample individuals into J
classes. Then, parameters in a production function are estimated for each

class. A latent class stochastic frontier model can be written as follows:

Yirlj = [ (@it B;) + vie — Wi,
Pr;[class = j| = F;; = MLOGIT(0,z;), (2)
1=1,2,...,n; t=1,2,...,7; 7=1,2,...,J,

where y;; and x;; refer to output and a set of inputs for plant ¢ in year ¢, re-
spectively. The form of the production function f(-) is common for all classes,
but the parameters 3; are different among classes. Thus, production fron-
tiers f(x|B) for class j are different among classes. Other two terms, v and
u are a pure disturbance term and an inefficiency term, respectively. These
are assumed to be independently and identically distributed according to the
normal distribution (v ~ N[0, 0?]) and according to the half-normal distribu-
tion (u ~ |N(0,02)|)), respectively. The structure for choice of class is based
on a multinomial logit model (M LOGIT'), and class probabilities for each in-
dividual (Fj;) are allowed to vary with the nature of the individual (z;). The
model is estimated by maximizing the likelihood function derived from the
model (maximum likelihood estimation). Once the model is estimated, we can
estimate the inefficiency term u and calculate the efficiency index, exp(—;),
in the case where the dependent variable is in the form of a natural logarithm.

In this study, the estimated model is specified as follows:

In* (Vi) = Bj0 + BjaIn* (L) + Bjp In*(Kit)
+ BjuIn*(Li))* 4 28, In*(Li) In* (Kit) 4 B [In* (K )]
+ 045 In*(Veehproy) + 6. In"(Export;) + ;i In*(Rimase;)3)
+ GjeaDez + CimDim + Vig — Ui,
0;2; =0;0 + 0;.01aDFoiq + 0jnewD Frew

where V', L, and K are value added, the number of workers and capital stock
(proxied by the volume of electric power used), respectively. The function
In*(+) is a logarithmic function subtracted by the sample average (Inx(-) =

In(-) — In(+)). Thus, the first part of the equation, which is composed of the

8 Random parameter modeling also does not require this assumption; however, it
needs distributional assumptions on parameters in the model.
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first six terms on the right-hand side of equation (2) is a translog production
function. In order to examine the effect of a change in domestic demand for cars
and foreign trade of auto parts on plant productivity, five variables are added
to the model: Vehpro is the number of cars produced in Indonesia during year
t, Export is the total exports of parts during year t, Rimase is the imports
from the ASEAN region as a share of total imports of parts, D., and D;,, are
dummy variables that take a value of one if plant ¢ was respectively exporting
or importing during year ¢t. The class probability is assumed to depend on the
type of ownership. The dummy variable DF,;; has a value of one if a plant
began operation with a positive foreign ownership share before 1990, while
another dummy variable DF),.,, has a value of one if a plant began operation

with positive foreign ownership share in the 1990s or 2000.
4.2 Sample and data for the automotive industry

For estimation of the model explained above, raw data underlying In-
donesia’s industrial surveys were used. The surveys have been conducted on
an annual basis by Statistics Indonesia (formerly the Central Bureau of Statis-
tics) since 1975 and the raw datasets include information on each plant em-
ploying 20 workers or more. The datasets are basically cross-sectional for each
year, but it is possible to create a panel dataset for 1975-2000 using plant
identification codes. Although the datasets are relatively rich compared to
similar datasets for other developing countries, the datasets include inconsis-
tent data entries for some variables. One of these is a variable on the starting
year of commercial production, and another variable is ownership variables
(e.g., foreign ownership variable). In order to check for, and if necessary mod-
ify, inconsistent entries, information from Statistics Indonesia (various years
b), Toyo Keizai (various years), Fourin (2000) and various internet sources
were used. In addition, the datasets contain information on capital stock for
1988-95 and 1997-2000, but data for 1996 are not available. Furthermore,
there are a relatively large number of plants that did not report the value of
capital stock. Therefore, the analysis uses the volume of electric power (Kw)
as a proxy for the capital stock variable. The sample of plants for this anal-
ysis includes plants that were classified in the parts sector (38433) during
1990-2000, but plants that did not report on some variables that are needed
for this analysis were dropped. As a result, an unbalanced panel dataset was
constructed, which includes 702 observations for 105 plants during the period
1990-2000.
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Figure 10 The efficiency index
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Sources) Author’s estimation.

4.8 Estimation results

The model explained above was estimated three times assuming that the
number of latent classes is two to four, respectively. Based on the Bayesian
Information Criterion for the estimated results, a model with three classes
was chosen. Table 4 shows the regression results of the latent class stochastic
frontier model. Based on the estimated class probability for 105 sample plants,
there were 25 plants whose probability of being classified in class 1 was highest
among the three classes, and 27 plants and 53 plants have highest probability of

being classified in class 2 and class 3, respectively. The estimate of class factor
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parameter on DF,, for class 1 was significantly positive at the 10 percent
significance level. This indicates that relatively old foreign-owned plants tend
to be classified in class 1. The significantly negative parameter estimate on
DF,,., for class 2 indicates that relatively new foreign-owned plants tend to
be classified in class 1 or class 3. In addition, these results also indicate that
the group in class 2 is characterized as a group of locally owned plants.
There are some differences in parameters of production function among
classes. First, the parameter on vehicle production was significantly positive
for class 1 but insignificant for other classes. This suggests that productivity for
class 1 is positively affected by the increase in domestic vehicle production,
and indicates that plants in this class have transactional relationships with
assemblers. Second, the parameter on total exports was significantly positive
for class 1 and class 3, but was insignificant for class 2. This suggests that
the increase in total exports of parts positively affects the productivity of
plants in classes 1 and 3. As explained above, there are a relatively large
number of foreign-owned plants in these classes. Third, the parameter on the
share of imports from ASEAN was significantly positive for class 1 and class
2, but insignificant for class 3. This indicates that plants related to vehicle
production could also benefit from the increase in imports from ASEAN. One
possible interpretation of the significantly positive parameter for class 2 is
that productivity is affected by the increase in imports from ASEAN through
increasing competitive pressures. The insignificant parameter on the export
dummy for all classes indicates that productivity does not depend on whether
the plants themselves are exporting. On the other hand, the effect of imports
is different among classes. It is negative for class 2 and positive for class 3.
Figure 10 shows the efficiency index by class and ownership (upper line
= upper quartile, middle line = median, lower line = lower quartile). The effi-
ciency indices were calculated from the estimation results. Higher values indi-
cate more efficient plants and lower values indicate less efficient plants. Several
characteristics of plant efficiency for the automotive industry can be seen in
the figure. First, the level of efficiency, as measured by the median value, is
relatively low for both locally and foreign-owned plants. Efficiency does not
appear to have increased during the period, fluctuating around 0.5. Second,
the level of efficiency is almost identical between foreign and local plants, but
is slightly greater in foreign-owned plants than locally owned plants. Third,
the range from the lower quartile to the upper quartile appears wider for lo-

cally owned plants than foreign-owned plants, particularly for class 1 during
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the mid-1990s and class 3. This indicates that some locally owned plants were
relatively efficient, but there were a relatively large number of inefficient lo-
cally owned plants compared to foreign-owned plants. The lower quartile for
class 3 of the foreign group is rising after 1998 but the corresponding line for

locally owned plants remains at a low level.

5 Concluding remarks

Indonesia’s automotive industry has been characterized as an infant in-
dustry that failed to grow; yet, the performance of this sector was relatively
good compared to other industries in Indonesia following the economic crisis.
There are some factors behind this relatively good performance of the indus-
try. The progress that has been made in lowering the intraregional tariff rate
is one of the factors. A related factor is the restructuring of multinational
corporations’ production networks in the ASEAN region.

This paper has examined recent trends in Indonesia’s exports, imports
and plant efficiency. One of the findings that emerges from the analysis is that
Indonesia’s exports have steadily increased under a liberalized trade regime.
This is also an important factor that contributed to the relatively good per-
formance of the automotive industry. Second, vehicle production depended
heavily on imports, mainly from Japan. However, in recent years, the share of
imports from the ASEAN countries is increasing while the corresponding share
from Japan is gradually decreasing. This trend probably reflects the restruc-
turing of Japanese major assemblers and parts makers’ production networks
in the region. Third, the results of the econometric analysis suggest that there
are three groups of plants in the automotive industry and that some groups, in
which there are a relatively large number of foreign-owned plants, can benefit
from the increase in exports and the increase in the share of imports from
ASEAN countries. In addition, the results suggest that the increase in the
share of imports from ASEAN also affected productivity for a group in which
a relatively large number of locally owned plants were classified. Fourth, the
level of plant efficiency fluctuated at a relatively low level and did not appear
to increase during 1990-2000. In addition, some locally owned plants have rel-
atively high efficiency, but there are a relatively large number of locally owned
plants that have low efficiency.

These findings suggest that the environment surrounding Indonesia’s au-

tomotive industry is changing and that the industry is gradually growing.
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However, some challenges remain. One issue is the low efficiency level of some
locally owned plants, as noted above. Another issue involves the inefficiency
of the infrastructure. For instance, Tanjung Priok is one of Indonesia’s largest
and better-performing ports located in Jakarta. Yet, it is less productive than
most other major ports in Southeast Asia and its unit cost is higher than oth-
ers (Ray, 2003). The inefficiency of Indonesia’s infrastructure including its port
facilities is capable of hampering exports and imports, and thus development

of the industry.
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