                    Protection and the Dyna mics of Productivity Grow th: The

                                                                                          Case of Auto motive Industries in Indonesia

Yumiko Okamoto Fredrik Sjöholm

GS ICS, Kobe University Stockholm School of Economics

2-1 Rokkodai   Nada- ku Box 6501

Kobe S-113 83 Stockholm

Japan 657-8501 Sweden

Email: fredrik.sjoholm@hhs.se

                                                                                                       Working Paper Series in Economics and Finance No. 324

June 1999

Abstract

Indonesia, like man y other countries in South East Asia, has activel y promoted the

automotive industry. The governmental interventions have ranged from tariffs and non-

tariff barriers to various local content programs. As a result, imports of ready made cars

and motorc ycles have been expensive, which led to an inflow of foreign producers. This

paper examines the productivity performance in the Indonesian automotive industries.

More specificall y, we tr y to answer two questions. Firstl y, has the government

intervention been successful in lifting the industr y from its "infant industr y" status?

Secondly, what roles have multinational enterprises pla yed in the development of the

automotive industry in Indonesia?  In examining the issues at hand, we use

establishment data for the Indonesian automotive industries between 1990-1995. Our

choice of methodology enables us to examine the d ynamics of the different industries’

productivity performance: which establishments account for most of the productivit y

growth, and how important entr y and exit of establishments are to the overall

performance.

JEL classifications: O3; F2 ; L62

Ke ywords: Productivity; Growth; Automotive industry; Indonesia ; Protection.

1 .  Introduction

There is a long tradition of government  intervention in Indonesia’s industrialization and

economic development.  A state-led development has been the chosen strategy since

independence, both as a result of a general mistrust of market forces and from the

examples of the East Asian success stories.  As in most countries within the region, the

automotive industry was identified as a target industr y for government support at an

earl y stage of Indonesia´ s industrialization.

1
 Consequently, the automotive industry has

been heavily protected and supported for more than 30 years.  This paper will tr y to

evaluate the performance of the automotive industry, and hence, the government

interventions.

                                                   Following the launching of the "New Order" in 1967, the automotive industr y

received special treatment through local content rules, entr y barriers and foreign

ownership restrictions (Hill 1996). Initially, the owners of the automotive industr y were

often Indonesians from the military ranks or senior officials, but as the "New Order"

proceeded the industr y went in to the hands of the Soeharto family and of the large

Chinese conglomerates ( Robison 1997). The close link between the owners of the

automotive industry and the political leadership made the industr y a powerful lobb yist.

As a result, a ban on imports of motor vehicles remained until 1993, when the ban was

replaced b y tariffs in the range of 175-275 per cent.

                                                  The high protection against imports of read y made motor vehicles resulted in an

inflow of foreign assemblers who imported most of their parts and components.

However, the Indonesian government was not satisfied with hosting onl y the assembling

part of the automotive production, and launched various programs to increase the local
content.  Most programs were explicitly specif ying parts and components which had to

be manufactured locally (Thee 1990). The foreign firms responded b y starting up new

automotive component companies in Indonesia, often as joint ventures with local firms.

                                                  The protective regime in the automotive  industr y persisted despite extensive

liberalization in the rest of the manufacturing sector since the  mid 1980s. Tariffs have

been high, local content requirements frequent ,  and the indu s tr y even received an

exemption from the ASEAN free trade agreement. The protective regime has been

motivated by for instance the automotive industry in Japan which, it is argued, needed

thirty years of protection to achieve international competitiveness. Furthermore,

conditions on local content aim at establishing various linkages and to enhance the

technology transfer from foreign assemblers to local suppliers.

        Our study has a twofold purpose. Firstl y, we tr y to answer whether the rigorous

protection and state interventions have been successful in lifting the industr y from its

^ infant industry ~  status to a more competitive industry.  We would expect to see stable

growth in output and productivity ,  if the interventions have been successful. Second ly ,

we examine the roles of foreign  multinational enterprises (MNEs) in the development of

the automotive sector in Indonesia.

                                                           To anal yze the issues at hand, we will begin with descriptive statistics on the

development of the Indonesian automotive industry. Next we examine various measures

on the economic performance of the sector, and discuss possible explanations to

variations between different sub-sectors. We continue b y examining the role of foreign

firms, and sum up with a discussion of the results.

2 .  Industrial Widening and Deepening of the Automotive Industry

As previously mentioned, t he automotive industry was targeted to receive active

government support alread y in the 1960s, but the industr y’s growth did not accelerate

until the 1980’s. Table 1 shows the number of establishment ,  and the shares of

employment and gross output of the automotive industry  in the total manufacturing

industry  for 1986, 1990 and 1995. T he relative share  of the automotive industry was

small in the mid 1980s , but s ince then incr eased rapidly both in the automobile and the

motorcycle industries .  T he two industries came to reach almost one tenth of the gross

output of the entire manufacturing industr y  b y 1995. However, the automotive

industry’s share of employment is still below two per cent.

Table 1 around here.

                                                           In addition , the automotive industry  experienced a deepening of the industrial

structure  between 1990-95: an increase of the relative shares of parts and component

suppliers. Tables 2 (a) and 2 (b) show the shares of assemblers ( IS IC 38431, 38441) and

parts and components suppliers (38432, 38433 and 38442 ) in the auto- and motorc ycle

industries .  As seen in the tables, t he assemblers’ share s  have declined and that of parts

and components suppliers ,  except car bod y makers, have increased. The magnitude of

the change differs between the automobile and the motorc ycle industries ;  t he

assemblers’ share of gross output declined b y more than 15 percent age points  in the

motorcycle industr y, compared to onl y four  percent age points  in the automobile

industry . This suggests  that the motorc ycle industry succeeded in developing backward
linkage s  over the 1990-95 period to a greater extent than the automobile industry .

Table 2(a) around here

Table 2(b) around here

3 . Economic Performance of the Automotive Industry

General Economic Performance

The relative size of parts and suppliers has, hence, increased at the expense of the

assemblers. We continue b y examining the economic performance of different sub-

sectors in the automotive industry in t ables 3 (a) and 3 (b) .

2
 More s pecifically, the two

tables show simple averages of employment, labor productivity (both in terms of gross

output and value added), the level of total factor productivity  (TFP) ,  the share of non-

production workers, wage rates, export share s, and import ratio s .

3
 T-tests were

conducted to examine the statistical difference between the two years.

Table 3(a) around here.

Table 3(b) around here.

                                                           The result for the automobile industry  is rather remarkable;  all of the sub-

sectors (assemblers, car bod y makers and parts suppliers) experienced a decline in labor

productivity and  total TFP, even though the  decline is statistically significant onl y for

car bod y makers. Furthermore, although labor productivity declined between 1990 and

1995, real wage rates of both production and non-production workers increased for the

assemblers and the parts suppliers. This indicates that the price competitiveness of the
automobile sector was eroded , which is confirmed b y export figures near zero in two of

the sectors . Moreover,  the import ratios declined substantiall y among the car

assemblers , in return those ratios increased among the parts suppliers . As pointed out b y

Sato (1998: 1 19), when the mandator y deletion program proceeded, imports changed

from read y made car parts to smaller components. Raw materials for prime components

such as special steel and allo y are still fully imported.

 The motorc ycle industr y shows a slightl y better performance with stable or

increasing productivity, which presumably allowed for increasing wages without

deteriorating the competitiveness. However, the export ratios are still low both for the

assemblers and the suppliers.  Moreover , although the local content of the motor c ycle

assemblers increased substantiall y between 1990 and 1995, the local content of the

suppliers declined.

Productivity Dynamics or Stagnation?

A productivity growth anal ysis will further examine  the validity of the above findings.

In the past decade there has been an increased interest in improving the microeconomics

of productivity anal ysis. One branch of studies aims at exploring the heterogeneit y

among plants to see how individual establishments  move within an industry, which

establishments  account for most of the productivity growth, and how important entr y

and exit are to the overall performance .

                                                           Following Bail y, Hulten and Campbell (1992), we examine TFP growth of the

automobile and motorc ycle industries  using the following  equation:

                      D
                                ln TFP

                                                                           t

                                                                                    =

                                                                                                 S
                                                                                                           (

                                                                                                                q

it
ln TFP

it

-
q

it-μ
ln TFP

it -  μ

)

 +

(

S q

jt
ln TFP

jt

-

S q

kt -μ
ln TFP

kt -μ

),     (1)

                      where i

                                                                       Î
                                                                                   S,

                                                                                                   j

                                                                                                        Î
                                                                                                                    N, and k

Î
E.

In equation (1), industr y TFP growth between t  and t-μ  is  decomposed into

contributions of the plants which continued to operate in the same business line for the

observed period  ( sta yers), those which entered (entrants), and those which exited (exits)

during the period. S , N  and  E  are the sta yers , entrants, and  the exits  respectively .

q

it
is

the share of  the  i th plant in total gross output in  year t .

                                                           The productivity growth among the sta yers can be further broken down in two

wa ys, improvement in each plant separatel y holding output shares constant, and changes

in output shares, as follows:

                      S
                                (

                                     q

                                              it

                                                       ln TFP

                                                                                                   it

                                                                                                             -

                                                                                                                       q

it-μ
ln TFP

 it-  μ

)

=

S q

it-μ

D
ln TFP

it

 +

S
 [ (
q

it

 -
q

it-μ

) ln TFP

 it

] ,

    (2)

   where i

                                                    Î
                                                                S.

The former is called fixed effect ,  and the latter is share effect.

                                                           Industr y labor productivity growth (gross output per employee and value added

per emplo yee) was calculated along the same line. The results are presented in Table 4.

4

Table 4 around here.

                                                           The results in Table 4 are  consistent with the previous  findings. The

productivity growth performance of the automobile industr y has been poor, regardless

of the different measure s  used. All of the sub-sectors: the assemblers, car bod y makers

and the parts suppliers showed negative growth rates during the 1990-95 period, with

the exception of output and TFP growth rates for the parts suppliers.  Establishments that

left the industry have mainl y driven the poor performance of the industry  whereas
entrants have shown positive productivity growth . In addition , the negative figures of

almost all of the fixed effects show  that there was little improvement or even

deterioration among the sta yers  in the automobile industr y.

                                                           The productivity performance of the motorc ycle parts suppliers shows a

slightly better performance than the automobile industry. One of the productivit y

measures declined: gross output per emplo yee. However, that was caused b y one big-

scale plant that exited over this period. If that observation is excluded ,  output per

employee shows a 128 per  cent increase over the same period. Therefore, it seems th at

the previously shown expansion of the motorc ycle parts suppliers has been

accompanied b y a productivit y improvement . Moreover, contrar y to the automobile

industry, there was some improvement in productivity among the surviving plants as

shown by their positive fixed effects. However , the positive productivit y growth was

mainly driven b y the entrants of new highl y productive establishments.

Why are the Automobile and Motorcycle Industries Different?

The protective regime and the various requirements of local contents have been present

and rather similar within the automotive industry. In fact, most policies have been

implemented simultaneously in the automobile and the motorc ycle industries. Yet, their

productivity performance turned out to be different ; the motorc ycle industr y has

performed better than the automobile industry.

                                                           There are some possible explanations to the difference  in industr y performance .

First ly,  the size of the market. An automobile is beyond reach for most Indonesians

whereas the market for motorc ycles is much larger. Motorc ycles constitute the bulk of

motor vehicle sales in Indonesia. For instance, 69 per cent of the 12.8 million motor
vehicles registered in Indonesia in 1995 were motorc ycles (Thee 19 97:  95 ). Table 5

shows the number of cars (including commercial vehicles) and motorc ycles produced in

Indonesia since 1990 ;  the production volume of cars  is still small and did not increase as

rapidly as the volume of motorc ycle s .

                                                           A  second  explanation could  be the high fragmentation of the automobile

industry , with a large number of assemblers ,  produc ing  a large number of brands  and

models for a relativel y small domestic market  (Thee 1997: 117). Besides a larger market

for motorc ycles, the number of actors is fewer. There has been a deliberate polic y from

the government in minimizing the number of firms and models in the sector. For

instance, in 1981 it was decided that each motorc ycle assembler was not allowed to

produce more than five different models. Limited assemblers and models together with

the large market made it possible to operate at a relativel y larger scale in the motorc ycle

industry.  Table 6 shows the number of assembling establishment by emplo yment size in

1990 and 1995. The number of assemblers in the automobile industry is two to three

times more than  in the motorc ycle industr y, and the size of each assembler is far smaller

in the former than in the latter.

                                                           The fragmented industr y ma y also be an obstacle for the development of an

automobile body and parts industr y, since it prevents the utilization of scale economies.

Different car s  use different bod ies  and parts ,  and few attempts have been made to

standardize different brands.  Again, the situation for the motorc ycle parts supplier is

different, with a less fragmented market due to fewer producers and a larger market.

                                                            Finally, the technology in the motorc ycle industries may be less sophisticated

or more suited to local conditions in comparison to the technologies in the automobile

industries.

                                                           Hence there are several possible economic and technological explanations to

the relative superior performance of the motorc ycle industries. However, it should be

stressed that although all factors above can explain why the automobile industries

perform worse than the motorc ycle industries, the y can not explain a negative

productivity growth in the automobile industries. The performance of the automobile

industry has been poor not onl y in relative, but also in absolute terms.

4.  The  Role s  of Foreign Firms in the Develop ment of the Automotive Industry

Despite a reasonable development of the motorc ycle parts suppliers, the figures above

reveal an overall poor development of the Indonesian automotive industry. There are at

least two possible reasons. Firstly, the technology ma y be too difficult to master for

domestic establishments without prior experience of automotive production. If this is

the case, the foreign establishments may do well, but poor domestic establishments

decrease the overall performance of the industr y. Secondl y, the protective regime ma y

foster inefficienc y; low competition does not require the establishments to improve

upon their production since it does not affect the sales. If this were the case we would

expect domestic as well as foreign establishments to show a poor performance.

                                                           Hence, there are reasons for us to examine the role of foreign firms in the

development  of the Indonesian automotive industry . Table 7  show s  the foreign

establishments’  shares of gross output, value added, employment, investment, export

and imports of intermediate inputs in the automotive industries.  We define foreign

establishments as having an y (above zero per cent) foreign ownership. As shown b y the

table, the  deregulation of the ownership restriction s  in 1993  has increased the overall

importance of foreign establishments  between 1990 and  1995 . The one exception is
auto mobile  parts suppliers  where the foreign share has decreased . Foreign

establishments totally dominate the automobile assembling industry and account for

more than 50 per cent of most other industries.

Table 7 around here.

                                                           Then, what role has  foreign firms pla y ed  in Indonesia ´ s automotive industry?

We put a focus on the productivit y performance  of the sector. There are two

mechanisms through which the entr y of foreign firms contributes to the productivity of

the recipient industr y. The first effect is when more productive foreign firms vis-à-vis

local firms enter the market and the second is through the spillover effects from foreign

to local firms.

                                                                                             5

Table 8 around here.

                                                           Table 8 compare s  the economic performance between local and foreign

establishments in the automotive  industries.

6
 As expected, foreign establishments  tend

to be bigger in size and more productive  than local counterparts in all industries . This

shows  that, as the conventional FDI theor y implies, foreign establishments possess a

firm-specific advantage over local ones (C aves 1996: 4). T he entr y of foreign firms may

therefore have contributed to the introduction of modern technology and management

methods in Indonesia and upgraded the quality of products both in the assembl y and

component industries.  The superior performance of foreign establishments wa s also

revealed in TFP growth figures (not shown). Foreign establishments have positive TFP
growth rates in all industries except automobile assemblers ,  and  the y show a TFP

growth performance which is greater than that of domestic establishments.

                                                           Hence, foreign establishments are generally showing a better performance than

domestic establishments. However, foreign firms have not full y become an engine of

growth in the automotive industry  for two reasons. First, although some foreign firms

(both assemblers and parts suppliers) entered the Indonesian market through FDI, their

number is still quite small especially  among  the parts suppliers  of both automobile and

motorcycle industries. For instance, according to Auto Trade Journal Co., Inc. (1996),

45 subsidiaries of Japanese auto mobile  parts suppliers were established in Indonesia b y

1996.  The number is considerabl y lower than that of Thailand where as man y as 111

Japanese subsidiaries were set up during  the same period.

7

                                                           Second, the foreign establishments do not seem to have generated an y

substantial spillovers on domestic establishments, as seen for instance b y the latter

group ´ s negative or low productivity performance.

8
 This indicates that a reasonable

productivity performance of the motorc ycle parts suppliers between 1990 and 1995

arose mostly from the entr y of relatively productive foreign establishments rather than

from a significant improvement among local suppliers.

                                                           Again, two possible reasons for a poor performance of the In donesian

automotive industry, could be that the domestic establishments have not been able to

achieve the qualifications for automotive production, and that the lack of competition

does not require the establishments (domestic and foreign) to produce efficiently. It is

likely that both these factors attribute to the industry’s poor performance. However,

since the foreign establishments at least have shown a positive productivit y

performance, we are inclined to believe that the most important factor is the former: the
failure among domestic producers to upgrade their knowledge and qualifications of

automotive production.

5.  Conclusion and Policy Implication

It is hard to describe the government intervention in the Indonesian automotive sector as

anything else than a failure. Based on man y negative experiences of infant-industr y

protection in other parts of the world, one ma y have expected that the industr y would

not be able to achieve international competitiveness.  Moreover, state interventions in

other Indonesian industries such as aerospace have failed to generate international

competitiveness (Fong and Hill 1988; McKendrick 1992). However, the automotive

industry not only failed to achieve international competitiveness and positive

productivity growth, even after 30 years of protection and government support is it

showing a negative productivity growth.  Hence, the state of the industry is not onl y

poor, but even deteriorating.

                                                           Despite the failure to lift the automotive industry out of its infant-industry

status, there are sub-sectors where the performance has been at least acceptable. The

p erformance of the motorc ycle industry was found to be somewhat better than that of

the automobile industry . A larger and l ess fragment ed  market and a higher degree of

standardization may  be two factors to account for the difference.

                                                           The high protection against imports of motor vehicles resulted in an inflow of

FDI  to Indonesia . The positive c ontribution of foreign firms to the automotive industr y

cannot be neglected in terms of bringing in new technology, management, and market

information to  Indonesia. However, their impact does not seem to be strong enough,

partly because Indonesia has not succeeded in attracting a large number of foreign
firms, and partl y because spillover effect s  to local firms seem to be  limited.

NOTES

We are grateful for comments and suggestions from participants at the international

symposium "Foreign Direct Investment in Asia", arranged b y the Economic Planning

Agenc y in Tok yo, October 1998. Yumiko Okamoto gratefull y acknowledges a grant for

scientific research from the Ministr y of Education in Japan. Fredrik Sjöholm gratefully

acknowledges financial support from the Tore Browaldhs fond.

1
       See Fuj i ta and Hill (1997) on  comparative industrial strategies in the automobile sector

in Southeast Asia.

2
       The economic performance of the automotive industr y is examined only over the

period of 1990 and 1995 due to lack of detailed industrial statistics prior to 1990.

3
       Following, Bail y, Hulten and Campbell (1992:  191), TFP  of  the  i th plant in each

industry for year t   is defined as follows: In TFP

it

 = In Q

it

-
a

L
ln L

it

 -
a

K
ln K

it

 -
a

M
ln

M

              it  ,

                                where Q

                                                                                         it

                                                                                                     is the real gross output of the  i th plant in year t , and  L

it

, K

it

,  and  M

it  ,
are

labor, capital and intermediate inputs.

a

L  ,
a

K   ,
a

M

  are factor income shares of labor,

capital and intermediate inputs, averaged over industries and the beginning and ending

year s  of the period. As a prox y variable for real capital stock s , we used book value of

real assets deflated b y investment price indexes  (1993=100). Gross output of each plant

was deflated b y the relevant wholesale price index (1993=100). Intermediate inputs

were deflated b y  price indexes constructed with  the wholesale price indexes and input-

output tables of 1990.

4
       We are not able to conduct the above calculations for the motorc ycle assemblers due to

a small number of observations.

5
       See Blomström and Kokko (1998) and Okamoto (1994, 1999) for how the entr y of

foreign firms ma y influence the productivity of the recipient industry. Blomström and

Sjöholm (1999), and Sjöholm (1999a, 1999b) examine spillovers from FDI in

Indonesia.

6
       The number of foreign establishments are ver y few in some industries in some years.

There is, hence, a risk that specific foreign establishments could be identified. For

secrec y reasons, we have therefore not included Automobile assemblers (1990),

Automobile  body suppliers (1990, 1995), Motorc ycle a ssemblers (1990, 1995), and

Motorcycle parts suppliers (1990).

7
       It is important to note that the number of Japanese parts suppliers in Indonesia (45) is

larger than that of establishment shown in Table 8(a) .  T he latter includes the parts

suppliers ,  which belong onl y to IS IC  38433, while the former includes the suppliers

which belong to an y industrial categor y.

8
       Local establishments TFP growth (%)  over the 1990-95 period for automobile

assemblers, automobile bod y suppliers, automobile parts suppliers, and motorc ycle

parts suppliers are -57.5, -34.1, 14.5 and 6.4 respectivel y.

REFERENCES

Auto Trade Journal Co., Inc.  (1996), Japanese Automotive Parts Industry 1996 .  Tok yo:

Auto Trade Journal Co., Inc .

Bail y, M.N., C. Hulten and D. Campbell (1992), ^ Productivity D ynamics in

Manufacturing Plants ~ , Brookings Papers: Microeconomics 1992 .

Blomström, M. and A. Kokko (1998), "Multinational Corporations and Spillovers",

Journal of Economic Surveys, Vol. 12, pp. 247-277 .

Blomström, M. and F. Sjöholm (1999), "Technology Transfer and Spillovers: Does

Local Participation with Multinationals Matter? ", forthcoming, European Economic

Review .

Caves, R. E. (1996), Multinational E nterprise and E conomic A nalysis .  Second edition.

Cambridge: Cambridge Universit y Press.

Fujita, K. and R. C. Hill (1997), ^ Auto Industrialization in Southeast Asia: National

Strategies and Local Development ~ ,  ASEAN Economic Bulletin , Vol. 13, pp.  312-332.

Fong, P.E and H. Hill (1988), "The State and Industrial Restructuring: A Comparison of

the Aerospace Industr y in Indonesia and Singapore", ASEAN Economic Bulletin , Vol. 5,

pp. 152-168.

Hill, H. ( 1996 ) , "Indonesia’s Industrial Polic y and Performance: "Orthodox y"

Vindicated", Economic Development and Cultural Change , Vol. 45, pp.147-174.

McKendrick, D.G. ( 1992 ) , "Obstacles to "Catch Up": The Case of the Indonesian

Aircraft Industr y", Bulletin of Indonesian Economic Studies , Vol. 28, pp. 39-66.

Okamoto, Y. (1994),   "Impacts of Trade and FDI Liberalization Policies on the

Malaysian Econom y" ,  The Developing Economies ,  Vol .32, pp. 460-478.

Okamoto, Y. (1999), ^ Multinationals, Production Efficienc y and Spillover Effects: The

Case of the U.S. Auto Parts Industr y ~, forthcoming, Weltwirtschaftliches Archiv,

Vol.135.

Robison, R. (1997), "Politics and Markets in Indonesia’s Post-oil Era", In Rodan, G., K.

Hewison, and R. Robison, (eds.), The Political Economy of South-East Asia: An

Introduction , Melbourne: Oxford Universit y Press.

Sakura Research Institute (1996), ^ Research on Development of the Automobile

Industr y in Southeast Asia and Promotion of the Regional Economic Cooperation ~  (in

Japanese).  Tok yo: Sakura Research Institute.

Sato, Y. (1998), ^ The Machiner y Component Industr y in Indonesia: Emerging

Subcontracting Networks ~ , In Changing Industrial Structures and Business Strategies

in Indonesia , Tokyo: Institute of Developing Economies.

Sjöholm, F. (1999a), "Productivity Growth in Indonesia: The Role of Regional

Characteristics and Direct Foreign Investment", Economic Development

and Cultural Change , Vol. 47, pp. 559-584.

Sjöholm F. (1999b), "Technology Gap, Competition and Spillovers from Direct Foreign

Investment: Evidence from Establishment Data", forthcoming, Journal of Development

Studies .

Thee, K.  W.  (1990), "Indonesia: Technology Transfer in the Manufacturing Industr y", In

Soesastro, H. and M. Pangestu (eds.), Technological Challenge in the Asia-Pacific

Economy , S ydne y: Allen & Unwin.

Thee, K.  W.  (19 97 ), "The Development of the Motorc ycle Industr y in Indonesia", In

Waves of Change in Indonesia ´ s Manufacturing Industry , Tok yo: Institute of

Developing Economies.