                                               FDI and the Dynamics of Productivity: Microeconomic Evidence

                                                  Yumiko Okamoto Fredrik Sjöholm

                                                  Department of Economics Stockholm School of Economics

                                                  GS ID, Nago ya University P.O. Box 6501

                                                  Furocho, Chikusa- ku, Nago ya, S-113 83 Stockholm

                                                  Japan  464-8601 Sweden

                                                  Email:
                                                                                                   p1okamoto y@m.gsid.nago ya-u.ac.jp

Email:
fredrik.sjoholm@hhs.se

                                                                                          Working Paper Series in Economics and Finance No. 348

December 1999

Abstract

This paper examines productivity growth in the Indonesian manufacturing sector. We use a

longitudinal data set to calculate the effects on aggregate manufacturing productivity growth

from improvements within establishments, from reallocation of market shares, and from the

turnover of plants. The difference between domestic and foreign owned plants is examined

together with a calculation of the foreign owned plants’ contribution to overall productivit y

growth. Productivity growth is mainl y explained by reallocation of market shares and from

turnover of plants. In addition, we find foreign plants to contribute significantl y to overall

productivity growth and there is a difference in the causes to productivity growth between

foreign and domestic plants.

JEL classifications: D24; F23 ; O53

Ke ywords: Productivity growth; Plants; Turnover; Manufacturing ; Indonesia

1.  Introduction

                         The micro pattern of productivit y growth has in recent years become a field of intensive

empirical research, and it has been shown that aggregate industry productivity figures hide a

complex dynamics of plants´ performances. An industry’s aggregate productivity can increase

through several different mechanisms: from improvements in the productivity in all plants;

from increased market shares among plants with relativel y high levels and growth of

productivity; or through the entrance of plants with high productivit y levels and exits of plants

with low productivity levels. This paper aims at examining the pattern of productivity growth

in a developing countr y ˘ Indonesia ˘ with a special focus on the heterogeneit y of plants´

performances.

                         There is  in developing countries an additional dimension of heterogeneity that ma y be of

large importance - that of foreign versus domestic ownership. It is well documented that

foreign owned plants have higher productivity levels than domesticall y owned ones. 1  Less

explored is whether foreign and domestic plants exhibit a different pattern of productivity

growth. There are reasons to expect such difference since domestic and foreign plants often

differ in characteristics such as size, age, and the skill level of their labor force. In addition,

they have different access to technology. Multinational corporations (MNCs) conduct a large

share of the world’s R&D and the y posses the bulk of the world’s stock of advanced

commercial technologies. Most R&D is conducted within the parent company and the results

are transferred to affiliates abroad. 2  Although it is possible for other firms to acquire

technology through licensing agreements, empirical evidence suggest s  that such technology is

1
       See e.g. Blomströ m (1988).

2
       For a discussio n see Glober man (1997).

less sophisticated. 3  The productivity gain from new technology is therefore likely to be larger

for affiliates of MNCs than for locally owned firms.

                         Hence, we ma y expect some differences in productivity growth between domestic and

foreign plants in developing countries, but the issue has so far been left out from the literature.

Again, this paper examines the microeconomics of productivity growth in the Indonesian

manufacturing sector. We contribute to the literature b y examining the differences between

domestically and foreign owned plants. In addition, we calculate the foreign contribution to

the overall productivity growth of the Indonesian manufacturing sector.

                         Our results show positive manufacturing productivity growth in Indonesia, but the

performance differs substantiall y between sectors. Reallocation effects cause most of the

growth: plants with high productivity growth have increased their market shares. Unlike most

other studies, we do also find a substantial turnover effect on aggregated productivity. Finall y,

the foreign share of TFP growth exceeds the foreign output share.

                         The paper is organized as follows. Section 2 surveys previous literature in the area.

Section 3 describes the Indonesian manufacturing sector and section 4 examines the

productivity growth. There is also a concluding section.

2.  The literatures

                         Before we proceed with our own anal ysis it is in place to make a surve y of previous

theoretical and empirical work in the area of firm heterogeneit y and productivity. The section

is deliberatel y brief as Caves (1998 ), and Foster et al. (1998) provide more comprehensive

surve ys.

3
       See e.g. Behr man and Wallender (1976), Mansfield and Romeo (1980), Davidson and McFetridge (1985), and

McFetridge (1987).

2.1  Theoretical models

                         The field of economic growth has seen a large body of new theoretical research during the

last years. 4  This endogenous growth literature focus es  on explaining countr y differences in

economic growth and provides several new valuable insights. However, the t ypical

endogenous growth model with homogenous firms is less suited for anal y s es of differences in

firm level growth rates. In other words, while the endogenous growth models may explain

why Korea has grown faster than the Philippines (Lucas, 1993), the y do not explain why some

firms grow faster than others do.

                         The theoretical literature on heterogeneit y and growth is still rather scarce. Most work

focuses on uncertainties as the explanation to differences in firms’ growth rates. The

uncertaint y can be, for instance, about the own firm’s chances of success in a market.

Jovanovic (1982) assumes that firms are uncertain about their costs of production but that the

longer the y are present on the market, the clearer are the y about their possibility to compete.

More precisel y, the true cost of production is assumed to var y randoml y around a fixed known

component and the variance decreases with time. Sunk entry costs ma y then lead firms to

enter at a small scale. When the actual cost gets clearer to the firm, it ma y choose to exit the

market if it find s  it difficult to compete, or it ma y choose to expand if it realizes that it is

competitive. Hopenha yn (1992) and Hopenha yn and Rogers (1993) construct similar models

where the uncertainty is about the firm’s future productivity. Sunk costs for entering the

market or costs for adjustments of the firm’s labor, together with stochastic productivity

shocks, generate an outcome of entries and exits of firms. Roberts and Weitzman (1981) and

Lambson (1991) have constructed other models, where the uncertainty instead is about future

demand or the cost-effectiveness of different technologies. Pakes and Ericson (1987), and

Pakes and McGuire (1994) construct models with learning externalities and imperfect
competition. Firms can invest in technology, quality upgrading, or stocks of fixed inputs. The

outcome of the investment is uncertain and depends on the strategies of the competing firms.

                         A final branch of models is not built on uncertainty, but on various characteristics of

capital investment, such as capital vintages ( Caballero and Hammour, 1994, and Campbell,

1997) and technology embodiment (Cooper et al., 1997). Sunkness of investment in capital

generates differences in firms’ performance.

                         Hence, there are a number of theoretical models which explain a d ynamic industr y

evolution where firms enter the market and, if successful, grow; and where other firms

deteriorate and leave. It is also clear from the theoretical literature that the heterogeneit y is

caused b y different behavior between firms in choice of technology, scale of investment, and

quality of products. Again, domestic and foreign firms are likel y to differ in such

characteristics. As a consequence, there ma y be a different pattern of productivity growth

between foreign and domestic firms.

2.2  Empirical results

                         The empirical literature on heterogeneity and productivit y divides aggregate productivity

growth in to different components: improvements within plants - the fixed effect; reallocation

of output shares to establishment with high levels or growth of productivity - the share effect;

and entr y of establishment with high levels of productivity or exit of plants with low levels of

productivity - the turnover effect. Slightly different variants of such methodology ha ve  been

used on data from Canada, (Baldwin and Gorecki , 1991), Chile ( Le vinsohn  and Petrin , 1999),

Chile and Colombia (Liu and T ybout, 1996), Israel (Griliches and Regev , 1995), Taiwan (Aw

et al., 1997), and U.S. (Baile y et al., 1992, Olle y  and Pakes , 1996, and Foster et al., 1998).

The studies differ in some important respects: in the unit of observation - firms or plants; the

4
       See e.g. Ro mer (1986 and 1990), Lucas (1988), and Grossman and Help man (1991).

status of the countr y - developed or developing; the methodology - productivity index or

econometric estimation; and the measurement of productivit y - TFP or labor productivity.

Hence, it is not surprising that the studies find different determinants to aggregate productivity

growth. Still, some conclusions can be drawn from the literature. Firstly, improvements within

firms are in general the most important component of productivity growth. On the contrar y,

the turnover effect is in most studies of little importance, although there are exceptions such

as the study b y Aw et al. (1997). The low importance of turnover seems to be caused b y small

output shares for firms that enter as well as exit the market. However, it has also been found

that firms that exit the market have shown a downward trend in productivity and firms that

enter the market tend to grow rapidly (Caves, 19 98 , p.1973). Hence, although turnover has

low importance in the short run, it is presumabl y important in the long run for productivity

growth. The share effect, finally, is important in some of the studies, most notabl y in the

studies by Olle y and Pakes (1996), Foster et al. (1998), and Levinsohn and Petrin (1999).

3.  The Indonesian Manufacturing Sector

                                                  Manufacturing production was of low importance in Indonesia as late as in the

beginning of the 1980s, and the countr y depended on the oil sector. Government regulations

and a general poor investment climate were  effectively restraining an y expansion of the

manufacturing sector with the exception of a few protected industries such as cement,

fertilizers and steel (Pangestu 1997, p. 194). Falling prices on oil and other raw materials in

the mid 1980s forced the government to attend a new development path with greater emphasis

on manufacturing production. Several measures were taken and special attention was given to

the FDI regime which since the beginning of the 1970s had been ver y restrictive. The reforms

included reductions in import licensing restrictions and relaxation of foreign investment
rules. 5  The emergence of China as a host of foreign direct investment (FD I) in the beginning

of the 1990s, and a more favorable investment environment in other parts of Southeast Asia,

forced Indonesia to continue the liberalization. Hence, in 1992 foreign investors were allowed

to own 100 per cent of the equit y in certain projects and in 1994 the number of such projects

was increased together with an abolishment of the mandator y reinvestment policy. The severe

economic crisis, starting in 1997, has led to further liberalization and deregulation of the

Indonesian economy. For instance, the Indonesian government has been pressured b y the IMF

to open new sectors of the econom y to foreign firms. The FDI regime is now as liberal as it

was in the late 1960’s - before the regulation of the regime started - and is broadl y in line with

the FDI regimes in most other countries in the region.

                                                  The manufacturing sector experienced a rapid growth in output and employment as a

result of the various policy changes. For instance, the share of manufacturing in GDP

increased from 12 per cent in 1980 to almost 25 per cent in the mid 1990s. The growth in the

first half of the 1990s was particularly impressive. Table 1 shows that gross output in the

Indonesian manufacturing sector increased with over  100 per cent and employment with 61

per cent between 1990 and 1995. The high growth was not caused b y an expansion of a

limited number of sectors. Instead, all sectors increased growth in both gross output and

employment, with one exception - employment in Rubber products. The growth of gross

output and employment are showing a similar sector wise pattern with the highest growth

figures in sectors such as Footwear, Electrical goods, Professional goods, and Other

manufactures.

                                                  As previously said, there has been deliberate efforts to attract FDI to Indonesia since

the mid 1980s. The liberalization of the FDI regime coincided with a search for low cost

production sites by firms from Japan and other Asian countries. The combined effect was a

sharp increase in foreign production in Indonesia. It is seen that foreign growth has been

5
        See e.g. Guillo uet (1990), and T hee and Pangestu (1995).

substantial and by wide margin exceeds the domestic plants’ growth. The foreign real gross

output increased with 21 2  per cent (compared to 8 7  per cent for domestically owned plants),

and employment with 16 9  per cent ( 5 6  per cent). There are some sectors where both domestic

and foreign activities have grown rapidl y - Textile,  Footwear, Furniture, and Professional

goods  - but there are also sectors where foreign activity has increased substantially without a

similar expansion of domestic plants ˘  Clothes, Leather, Printing, Plastics, Electrical goods,

and Other manufactures.

Table 1.

The sector distribution of gross output and emplo yment is shown in Table 2. Textiles overtook

Food products and became the largest sector in terms of gross output in 1995 in addition to

being the largest emplo yer. Other large sectors are Tobacco, Wood, Electrical goods and

Transport equipment. The industr y distribution is rather stable between 1990-95, but

Electrical goods and Transport equipment have increased their shares substantially.

Table 2.

Despite the rapid expansion of foreign plants, the y still only constitute a minor share of total

manufacturing, 29 per cent of gross output and 17 per cent of employment in 1995. The

foreign share exceeds 50 per cent only in three industries in terms of gross output - Electrical

goods, Other manufactures, and Non-ferrous metals - and in two industries in terms of

employment ˘ Petroleum refiner y  and Electrical goods.

                         To sum up our discussion so far, we have seen that the whole Indonesian manufacturing

sector has increased output and emplo yment between 1990 and 1995, but that the growth
varies substantially between sectors. Furthermore, the growth has been fueled b y an expansion

of FDI.

4.  The Dynamic Pattern of Productivity Growth

4.1 Measure ment

                                                  We use two productivity measures: output per employee (labor productivit y) and total

factor productivity (TFP). To calculate TFP, we use a neoclassical production function with

constant return to scale where Q

it
is output of plant i in year t , L

it
is labor inputs, K

it
is capital

inputs, and M

                                                                                           it

                                                                                                  is material inputs  including energy:

The index  of plant-level TFP  is measured as

Then the level of industry productivity in year t  is represented b y the  following  index:

where

                                             q

                                                     it

                                                             is the share of the i th plant in industry output. The growth of the industr y TFP over

the period t- μ  to t  is then calculated as

(2)

.

ln
ln
ln

                                                                       ln

    ln

it

M
it

K
it

L

                                                                                                 it

                                             it

M

K

L

                                                                                      Q

                  TFP
g
b

                                                                                                                       a -
-

                                                                                                            -

                                                          =

(3)

,

                                                                                                        ln

  ln

                                                                              1

                                                                   å

                                                                         =

                                                     =

                                                                         n

                                                                     i
it

                                                                                              it

                                           t

                                                                                                                      TFP

                TFP

                                                                                    q

(4)

.

ln

                                                                               ln

               ln

m

-

-

                                                                 =

  D

t

                                                                                                                        t

                                                        t

TFP

                                                                                             TFP

                             TFP

(1)

).

                                                                                                    ,

                                                                          ,

                                                    (

it

                                                                                             it

                                                                   it

             it

                                                                                                          M

                                                                                 K

                                                          L

                                        F

  Q

                          =

Outputs and inputs are measured in 1993 constant prices . The factor elasticities (
a

L

,
b

K ,

, a nd
g

M

)

in equation ( 2 ) are the industr y average factor cost shares, averaged again over t  and t- μ .

                                                   Industr y p roductivity growth between t- μ  and t   in equation ( 4) c an be decomposed

into contributions of  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 ) . The

most widely used decomposition methodology is the one developed b y Baily et a l.  (1992 ) :

where S , N  and  E  stand for sta yers , entrants, and  the exits  respectivel y . Productivit y growth

among the sta yers is broken down in two parts : improvements in each plant separatel y holding

output shares constant , and changes in output shares . T he former is called fixed effect and the

latter, share effect.

                                                  However, some drawbacks with th e  methodology above ha ve  recentl y been discussed

in Foster et al. ( 1998 ,  pp. 16-17 ) . One problem is the treatment of net entr y. In equation (5),

the contribution of net entr y or the turnover effect is measured as the difference between the

weighted average of entrants and exiting plants. Even if there are no differences in

productivity between entering and exiting plants, we ma y conclude positive effects of net

entry if the output share of the former is greater than that of the latter.  This measurement

problem is especiall y significant in the case of rapidl y growing countries such as Indonesia,

where the number of entering plants are far greater than exiting ones and where the estimates

of net entr y therefore are biased  upwards . There are related problems in the treatment of

stayers as well. Therefore, we use an  alternative decomposition methodology suggested b y

Foster et al. (1998 , p.  16) :

(5)

,
ln
ln
ln
ln

                 ln

                                                                                 å å å å

                                                                                     Î Î Î Î

-

-

                                                                                                                   -

÷

ø
ö

ç

è
æ

-

+

D

+

D

                                                                   =

    D

                                                                                            S

                                                                                  i Si Ni Ei
it
it
it
it
it
it
it

                                                                                                             it

                                                          t

TFP

TFP

TFP

TFP

                               TFP

m
m
m
q
q
q

                                                                                                   q

The first term corresponds to the fixed effect in equation (5). The second one represents a

between-plant component that reflects changing shares, weighted b y the deviation of initial

plant productivity from the initial industr y productivity index (share effect). T he third

component represents changing shares of plants with relativel y high productivit y growth

(covariance effect). The sum of the fourth and fifth terms represent s  the net entr y or turnover

effect.

                                                  In this decomposition measure, a  changing output share leads to positive contribution

to  industry productivity growth onl y if a plant ’s  productivity  is higher than the initial level of

the industry productivity. Similarly, an exiting plant generates positive contribution only if the

plant ’s  productivity is lower than the initial average, and an entering plant does so onl y if the

productivity is higher than the initial average.

4.2  Data

                                                  The data are mainl y from three sources: (1) plant-level production data from surve ys

of manufacturing industries of Indonesia, (2) the wholesale price indices of Indonesia

compiled by B iro Pusat Statistik, and (3) the  Input-Output Table of Indonesia  1990, Vol. III.

                                                  The plant-level data cover all plants with more than 20 emplo yees for the years 1990-

95.  There were 16,536 plants of this size in 1990 and 21,551 in 1995, but we have for various

reasons excluded some of the plants. 6  To calculate TFP growth we have to deflat e  nominal

6
       T his type of data set is likely to suffer fro m typing errors as well as errors in the response to the q uestio naire.

T herefore, t he follo wing establishments  were excluded fro m the analysis:  (a) plants with inco mplete data,  (b)

plants with T FP wh ich falls belo w or exceeds the industr y average productivity b y 200 per cent, (c) plants w ith

( )

                                                                                                    ( ) ( )

(6)

.

ln
ln
ln

                                                                                                        ln
ln
ln
ln
ln

               ln

                                                                           N

                                                                 i

                                                                                            it
å

                                                                 å
å

                                                                               å å

Î

-

-

-

                                                                    Î

-

Î

                                                                                   Î Î

-

-

                                                                                                                 -

-

-

-

+

D

D

+

-

D

+

D

                                                                 =

  D

E
i
t
it
it
t
it

S
i
it
it

                                                                                          S

                                                                                i Si
t
it
it
it

                                                                                                           it

                                                        t

TFP

TFP

TFP

                                                                                                                       TFP

TFP

TFP

TFP

TFP

                             TFP

m
m
m
m
m
m

                                                                                                                        m

q

                                                                                   q
q
q

                                                                                                 q
values of materials and output to obtain real values. It also requires the  construction of real

capital stock s  and the construction of factor cost shares. Real output was obtained b y dividing

nominal values by the wholesale price index (1993=100). R eal material input s  w ere  obtained

by dividing nominal values b y input deflators that we constructed with the wholesale price

index and the 1990 input-output Table  of Indonesia  (Biro Pusat Statistik, 1991) . Due to a lack

of reliable series of investment data at the plant level, we used the book value of capital to

construct real capital stock s . 7

                                                  To estimate output elasticities, the factor cost shares of labor, capital, and materials

were calculated. Labor costs include wages of both production and non-production workers

and m aterial costs are expenditures on materials and purchased services. Under the

assumption of constant returns to scale, the capital share is obtained b y subtracting the  labor

and material shares from one.

4.3  Results

                                                  Tables 3 and 4 show growth in TFP and labor productivity at a two-digit level of

IS IC. 8  The growth pattern is rather similar between the two measures; sectors with high labor

productivity growth have in general shown high TFP growth. Moreover, the causes of

productivity growth are similar between TFP and labor productivity. There is not, however,

any one-to-one correspondence between sector wise rankings of various effects. In other

no  change in any of the included variables o ver the 1990-95 period, (d) plants which did not respond to the

questionaire themselves b ut where the figures instead were estimated b y the statistical o ffice.

7
       It would be preferable to construct capital stock s  using annual investment data and an estimate of an initial

capital stock. Ho wever, Baily et al (1992)  reported little differences between results with the book value of

capital and those using carefully co nstr ucted capital series. One reaso n could be that capital constitute, in

compariso n to labor and materials, a minor cost share and that measurement errors in the capital stock therefore

generates a relatively small impact on the T FP figures. T he book value of capital was deflated b y a price index

for new capital goods.

8
       I ndustr y productivity gro wth was  calculated at the 3 -digit level o f ISIC. T he results are shown in T ables A. 2

and A. 3 . For reasons of clarity,  we sho w ind ustr y productivity gro wth a t the 2 -digit level o f ISIC in the main

text. Output share s  w ere  used as weight s in aggregating the figures .

words, the sector with for instance the highest fixed effect is not necessarily the same in TFP

and labor productivity calculations. Another difference is that the size of labor productivity

growth is relativel y high, which suggests that accumulation of capital and intermediate

products explain large parts of the Indonesian manufacturing growth.

                                                  If we concentrate on growth in TFP, it is seen that the aggregate figure for the

Indonesian manufacturing sector is close to 10 per cent, or about 2  per cent annually. This

figure is similar to growth rates found in man y industrialized countries and also broadly in

line with Indonesian TFP figures in other studies. 9  Hence, the poor TFP performance in man y

East Asian countries is not corresponded in the Indonesian manufacturing sector in the first

half of the 1990s. 10  However, the TFP performances differ substantiall y between sectors.

Some sectors show ver y high growth rates ; Food, and Other Manufactures have experienced

growth of about 30 per cent. On the contrar y, Wood products had a negative TFP growth of

about 8 per cent. The figures on labor productivity confirms the picture above with Textiles

and Chemicals being additional high growth sectors.

 If we look at different causes to productivity growth, it is seen that the most important

effect is the covariance effect; plants with high increases in productivity have also increased

their market shares. This effect is positive in all but one sector and is frequently larger than

the total growth rate. The other reallocation effect, the share effect, is negative in most

industries, showing declining market shares for plants with relatively high levels of

productivity in 1990.

                                                  The fixed effect is negative but small in most sectors, but there are a few interesting

exceptions. For instance, the fixed effect explains a large part of the growth in the two sectors

with the highest TFP growth, Food and Other Manufactures. As previously said, the fixed

effect is a measure of productivity growth experienced b y general technological

9
       For a survey o f the literature see Aswicahyo no and Hill (1999). T heir own calculations are higher than mo st

other studies. For instance, T FP growth between 1989-1993 is calculated to six per cent annually.

improvements within the plants. Hence, the results suggest that sectors with the highest

productivity growth have achieved this growth through technological upgrading.

                                                  Finally, the turnover effect amounts to about 4 per cent TFP growth. Hence, the ratio

of the turnover effect to total TFP growth is about 0.41, which is substantially higher than in

most other studies. The positive effect is caused both b y plants with above average

productivity levels that enter the market, and b y plants with below average productivity levels

that exit the market. The former effect dominates. The turnover effect is particularly large and

positive in Food; Other Manufactures; and Metal Industries. In the former two sectors because

of entries of highl y productive plants and in the latter because of exits of plants with low

productivity. On the contrar y, the turnover effect is negative in Wood and Non-Metal products

because of entries of plants with low productivity levels.

Table 3.

Table 4.

As previously said, there are reasons to expect a different pattern of productivit y growth

between domestic and foreign plants. Tables 5 and 6 divide the productivity figures in

contribution by foreign and domestic plants. The domestic contribution to overall TFP growth

is 6.3 percentage points. The bulk of this growth is caused b y the covariance effect: domestic

plants with high productivity growth have increased their market shares.

                                                  The foreign plants’ contribution to TFP growth exceeds their share of output. More

specificall y, the foreign average output share between 1990-95 is 2 5  per cent  (see Table 2) ,

whereas the contribution to overall TFP growth is in Table 5 seen to be 29 per cent. 11  The

high growth of domestic plants in the large Food, Beverages and Tobacco sector (IS IC 31) has

10
            See e.g. Kim and Lau (1994) and Young (1995) on T FP growth in East Asia.

11
            Calculated as 2.6/(6.3+2.6).

a large positive impact on the overall domestic contribution to productivit y growth. B y the

same token, the Food, Beverages and Tobacco sector shades the superior TFP performance of

foreign plants in man y other sectors. In fact, foreign plants contribute to a larger share of the

growth than the substantially larger number of domestic plants in several sectors - Wood,

Chemicals, Non-metal products, Basic Metal s , and Other manufactures. 12

                                                  The contribution of foreign plants to productivity growth is significantl y less if we

instead look at labor productivit y. Although the foreign contribution to labor productivity

growth exceeds the foreign share of output in some sectors, the total contribution of about 17

per cent is significantl y below the foreign output share. One possible explanation to the

difference between foreign contributions to TFP and labor productivity, ma y be that domestic

plants have been accumulating more capital or more inputs.

                                                  TFP growth among foreign owned plants depends on several factors: the covariance

effect is important, but so is the turnover effect. The main  difference between domestic and

foreign plants is that the covariance effect dominat es  among  the former, while the covariance

and the turnover effect s  are  of almost equal importan ce  among  the latter. The ratio of the

covariance  effect to total TFP growth is 0.62 among foreign plants compared to 1.16 among

domestic ones, and the ratio of the turnover effect is 0.54 and 0.41 respectively .  T he high

turnover effect among foreign establishments arose more  from the entr y of relativel y

productiv e  plants than from  exit of relatively low productiv e  ones.

                                                  Moreover, whereas the fixed effect is negative among domestic plants, it is in general

positive among foreign plants. The difference in the fixed effect between domestic and

foreign plants is especially noteworth y in Non-metal s , and Basic metal products. Hence, there

has been a general negative productivity growth in those domestic plants that were present in

1990, whereas the growth has been positive in the corresponding foreign plants. One

explanation can be the possibility of foreign plants to utilize upon the pool of new technology

12
            See T able A.1 for the number of foreign and domestic establishments.

developed in the MNCs parent firms. Still, although the fixed effect is positive among foreign

plants, the ratio to total TFP growth is only 0.15.

Table 5.

Table 6.

There might have been a risk that our results above would be biased if domestic and foreign

plants were distributed differentl y within the 2-digit level of IS IC. However, figures at a 3-

digit level in Tables A.2 and A.3 in the appendix suggest that the general results remain. 13

One striking feature of the 3-digit figures is the large sector wise differences in TFP growth.

Some sectors show ver y high growth rates; Food, Tobacco, Clothes, Furniture, Non-ferrous

metal, and Other manufactures have experienced TFP growth of more than 20 per cent. On the

contrar y, no less than 10 sectors have had negative TFP growth and Beverage, Footwear, and

Professional goods, have had a particular poor TFP development.

4.4 Discussion

                                                  We did not find general technological improvements, as captured b y the fixed effect,

to explain much of the productivity growth in the Indonesian manufacturing sector. This

contrasts most other studies where the fraction of the fixed effect to total TFP growth ranges

from 0.23 to 1.0, and the fraction to labor productivity growth ranges from 0.79 to 1.20

(Foster et al., 1998 p.12). As a comparison, we found a negative effect although foreign plants

are exceptions with positive, albeit small fixed effects. Our study also differs b y the high

turnover effect, which is not found  in other countries. The stud y b y Aw et al. (1997) is an

exception. They find that the turnover effect is of large importance for the overall productivity
growth of the Taiwanese manufacturing sector. It is worth noting that we find a substantial

turnover effect despite our choice of methodology, which in comparison with the

methodology used b y Aw et al. gives a lower effect attributed to turnover.

                                                  The fixed effect has in previous studies been found c yclical; it tends to decrease in

economic slumps and increase in economic booms. On the contrar y, the share and the

turnover effects have been found counter-c yclical; plants with low productivit y are forced out

of the market or face decreasing market shares during economic recessions. Since the

Indonesian economy has been experiencing a boom rather then a slump during the studied

time period, it seems that Indonesia again stands out as having a different pattern of

productivity growth than man y other countries.

                                                  Institutional factors ma y be one likel y explanation to a relative ly  low importance of

the fixed effect and relative l y  high importance of the covariance and the turnover effects.

Indonesia has during the examined period continued the liberalization that started in the mid

1980s. Hence, trade barriers have been removed together with entr y restrictions on FD I and a

host of other regulations. In such an environment it is likely that there will be a large

turbulence with successful firms taking advantage of export opportunities and increasing their

output shares, and weak firms being forced out of the market b y increased foreign

competition. As a result, share and turnover effects are important. Accordingl y, new FD I ha ve

not been forced to enroll in domestic ownership sharing. In addition, some foreign firms have

been allowed to bu y out the domestic owner and thereb y gaining full control of the firm. It

seems likely that such foreign firms have an incentive to transfer relativel y sophisticated

technology to their affiliates, since the y do not run the same risk of having the technology

stolen by a share owner (Blomström and Sjöholm, 1999). Again, this could result in the

observed pattern of large covariance and turnover effects among foreign plants and ma y also

explain why foreign plants have a comparable large fixed effect.

13
            Figures on labor productivity are not sho wn but are available fro m the authors on request.

                                                  One striking result is the large difference in productivity growth between sectors, and

in the causes to this growth. Foster et al. (1998) find similar difference between sectors in US.

Hence, the growth pattern differs not only between, but also within countries. An obvious area

for future research is to examine what causes this difference between countries and sectors.

Possible explanations may include the maturity of the goods and industries, the degree of

competition, entry barriers and protection, business c ycles, and the R&D intensities.

V. Concluding Remarks

                                                  The Indonesian manufacturing sector has shown a reasonable productivit y growth  over

the 1990-95 period. However, unlike man y other countries , the productivity growth was not

mainly generated through improvements within plants. Instead, increased market shares for

plants with high productivity growth and entr y of plants with relativel y high productiv ity

levels explains most of the productivity growth.

                                                  The contribution of foreign plants to aggregate TFP growth exceeds their output share.

The contribution is substantial in some sectors where FDI can bee seen as an important engine

of productivity growth. Moreover, t he re is a  difference between domestic and foreign plants in

the causes  to productivity growth. In the former, the covariance effect is dominant, while in

the latter the net entr y effect is equally important. In addition, foreign plants have a positive

fixed effect which ma y be caused b y their access to technology from the parent firms.

                                                  Finally, o ur results also show that the performance differs substantially between

sectors . To investigate what causes the difference is an area for future research.

Appendix

Table A1.

Table A2.

Table A3.

References

Aswicah yono, H., Hill, H., 1999. "Perspiration" v/s "inspiration" in Asian industrialization:

                                                  Indonesia before the crisis. Working Paper in Trade and Development No. 99/2.

                                                  Australian National University, Research School of Pacific and Asian Studies.

Aw, B.Y., Chen, X., Roberts, M., 1997. Firm-level evidence on productivity differentials,

                                                  turnover,  and exports in Taiwanese manufacturing. NBER Working Paper No. 6235.

Bail y, M., Hulten, C., Campbell, D., 1992. Productivity d ynamics in manufacturing plants.

                                                  Brookings Papers on Economic Activit y: Microeconomics, 187-249.

Baldwin, J., Gorecki, P., 1991. Firm entr y and exit in the Canadian manufacturing sector,

                                                  1970-1982. Canadian Journal of Economics 24, 300-323.

Behrman, J., Wallender, H., 1976. Transfer of manufacturing technology within

                                                  multinational enterprises. Ballinger , Cambridge, Massachusetts.

Biro Pusat Statistik, 1991. The input-output Table of Indonesia, 1990. Vol. III. Jakarta, Biro

                                                  Pusat Statistik.

Blomström, M., 1988. Labor productivity differences between foreign and domestic firms in

                                                  Mexico. World Development 16, 1285-1289.

Blomström, M., Sjöholm, F., 1999. Technology transfer and spillovers: Does local

                                                  participation with multinationals matter?  European Economic Review 43, 915-923.

Caballero, R., Hammour, M., 1994. The cleansing effects of recessions. American Economic

                                                  Review 84, 1356-1368.

Campbell, J., 1997. Entry, exit, technology, and business c ycles. NBER Working Paper No.

                                                  5955.

Caves, R., 1998. Industrial organization and new findings on the turnover and mobility of

                                                  firms.  Journal of Economic Literature 36, 1947-1982.

Cooper, R., Haltiwanger, J., Power, L., 1997. Machine replacement and the business c ycle:

                                                  lumps and bumps. NBER Working Paper No. 5260.

Davidson, W.G, McFetridge, D.G., 1985. Ke y characteristics in the choice of international

                                                  technology transfer. Journal of International B usiness Studies 15, 5-21.

Foster, L., Haltiwanger, J., Krizan, C.J., 1998. Aggregate productivity growth: lessons from

                                                  microeconomic evidence. NBER Working Paper No. 6803.

Globerman, S., 1997. Decentralization of research and development b y multinational

                                                  c ompanies: determinants and future prospects. In: Fagerberg, J., Hansson, P.,

                                                  Lundberg, L., Melchior, A. (Eds.), Technology and international trade. Edward Elgar ,

                                                  Aldershot .

Griliches, Z., Regev, H., 1995. Productivity and firm turnover in Israeli industr y. NBER

                                                  Working Paper No. 4059.

Guillouet, A., 1990. Booming Economies of South East Asia.  Longman , Singapore.

Grossman, G., Helpman, E., 1991. Innovation and growth in the global econom y. MIT Press,

                                                  Cambridge, Massachusetts.

Hopenha yn, H., 1992. Entr y, exit, and firm dynamics in long-run equilibrium. Econometrica

                                                  60, 1127-50.

Hopenha yn, H., Rogerson, R., 1993. Job turnover and policy evaluation: a general equilibrium

                                                  approach. Journal of Political Econom y 101, 915-38.

Jovanovic, B., 1982. Selection and the evolution of industr y. Econometrica 50, 649-670.

Kim, J.L., Lau, L.J., 1994. The sources of economic growth of the East Asian newl y

                                                  industrialized countries. Journal of the Japanese and International Economies 8, 235-

                                                  271.

Lambson , V., 1991. Industr y evolution with sunk costs and uncertain market conditions.

                                                  International Journal of Industrial Organization 9, 171-196.

Levinsohn, J., Petrin, A., 1999. When industries become more productive, do firms?

                                                  Investigating productivity d ynamics. NBER Working Paper No. 6893.

Liu, L., T ybout, J., 1996. Productivity growth in Chile and Colombia: the role of entr y, exit,

                                                  and learning.  In: Roberts, M., Tybout, J. (Eds.), Industrial evolution in developing

                                                  countries: micro patterns of turnover, productivity, and market st ructure. Oxford

                                                  University Press, Oxford.

Lucas, R., 1988. On the mechanics of economic development. Journal of Monetar y

                                                  Economics 22, 3-42.

Lucas, R., 1993. Making a Miracle. Econometrica 61, 251-272.

McFetridge, G.G., 1987. The timing, mode and terms of technology transfer: some recent

                                                  findings. In: Safarian, A.E., Bertin, G.Y. (Eds.), Multinationals, governments and

                                                  international technology transfer. Croom  Helm, London.

Mansfield, E., Romeo, A., 1980. Technology transfer to overseas subsidiaries b y U.S.-based

                                                  firms. Quarterl y Journal of Economics 95, 737-750.

Olley, S., Pakes, A., 1996. The d ynamics of productivity in the telecommunications

                                                  equipment industry.  Econometrica 64, 1263-1297.

Pakes, A., Ericson, R., 1987. Empirical implications of alternative models of firm d ynamics.

                                                  SSRI Working Paper No. 8803. Social Science Research Institute, University of

                                                  Wisconsin, Madison.

Pakes, A., McGuire, P., 1994. Computing markov-perfect nash equilibria: numerical

                                                  implications of a dynamic product-differentiated model. Rand Journal of Economics 9,

                                                  43-64.

Pangestu, M., 1997. Indonesia: trade and foreign investment linkages. In: Dobson, W., Chia,

                                                  S.Y., (Eds.), Multinationals and East Asian integration. Institute of Southeast Asian

                                                  Studies, Singapore.

Roberts, K., Weitzman, M., 1981. Funding criteria for research, development, and exploration

                                                  projects. Econometrica 39, 1261-1288.

Romer, P., 1986. Increasing returns and long-run growth. Journal of Political Econom y 94,

                                                  1002-1037.

Romer, P., 1990. Endogenous technological change. Journal of Political Economy 98,

                                                  S71-S102.

Thee, K.W., Pangestu, M., 1995. Technological capability in manufactured exports from

                                                  Indonesia.  In: Ganiatsos, T. (Eds.), Technological capability in manufactured exports

                                                  in  Asia. United Nations Committee on Trade and Development.

Young, A., 1995. The t yrann y of numbers: confronting the statistical realities of the East

                                                  Asian growth experience. Quarterl y Journal of Economics 110, 641-680.